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Abstract

Introduction: Community violence intervention street outreach (CVI-SO) strategies are growing
in popularity as non-punitive approaches to solving the public health problem of community gun
violence. Evidence on the effectiveness of CVI-SO on rates of violence is mixed and faces
challenges due to concerns with documentation and data privacy, intentional selection bias in
program design, and variation in participant risk and needs. Effective evaluation requires
methods that accurately capture the scope and delivery of services, starting with a greater
understanding of the services CVI participants receive and how they vary based on individual
characteristics.

Methods: This study explores the services that participants received from a coalition of Chicago
CVI organizations from 2017-2023. Considering administrative and programmatic data from
over 4,000 participants’ nearly 200,000 interactions with providers, the researchers examine
patterns in demographics, network-based risk factors, and service provision and dosage. They
then use descriptive and latent profile analyses to characterize the “typical” participant in
Chicago.

Results: Results show that CVI work relies heavily on long-term mentoring relationships.
Service patterns show that latent groups exist with varying dosage: higher dosage participants
with higher risk for gun violence receive more frequent contacts over longer periods,
demonstrating how organizations adjust their approach based on participant needs. Profiles that
primarily receive behavioral or social supports-related services also emerge.

Conclusions: Findings underscore the need for evaluation frameworks that capture both the
strategic variation in service delivery and the multiple pathways through which CVI programs
influence participant outcomes.



Introduction

Community violence intervention (CVI) strategies have risen in prominence in the past
decade due to a reconceptualization of gun violence as a public health issue and an active search
for non-punitive interventions."? CVlIs are community-driven and designed to engage those at
highest risk of involvement in gun violence through direct outreach, intervention and prevention,
and wraparound services.® At the core of many CVI efforts is the practice of street outreach where
trusted neighborhood experts use their credibility and lived experience to intervene in conflicts and
build peace. Outreach workers aim to reduce gun violence by engaging small networks of high-risk
individuals, quelling imminent threats, and connecting participants to life-saving resources and
services.”

Empirical research on CVI programs suggests mixed impact on violence, with some
program evaluations demonstrating promising reductions, and others finding limited or no
effects.>® Such impact variation across participants and contexts is common in many interventions
and CVI street outreach (CVI-SO) is no exception. Accordingly, effective CVI evaluation requires
research techniques that accurately capture the scope and delivery of services, aligning methods
and metrics with the on-the-ground work.' CVI operates at community, group, and individual
levels, extending far beyond efforts to quell violent disputes. Outreach workers also navigate
variation in participant risk and needs, with some participants requiring daily crisis intervention and
other, less active, individuals needing preventive support. This spectrum of involvement demands
different service combinations ranging from crisis response to employment assistance, housing,
counseling, and education. Outreach workers calibrate both service type and intensity based on
individual risk, community context, immediate group dynamics, and participant readiness for
change.™

Quantitative studies of the effectiveness of CVI-SO have struggled to measure such
variation in participants and services. Several key challenges arise when attempting to measure
the impact of street outreach work. First, CVI organizations rarely employ standardized recruitment
criteria. Instead, workers assess risk and “readiness” through their deep community knowledge."’
Outreach workers can spend months building relationships before a participant formally enrolls in
a program, creating a selection bias for participants considered “ready” because they were
deemed more likely to “succeed.” This process also generates a measurement gap as the pre-
enrollment work goes unrecorded. Second, and relatedly, even after participants are enrolled in
programming, many of the services participants receive go unrecorded, either due to challenges
with data entry or the informal nature of participant-provider relationships."’

Third, even after enrollment, imprecise treatment metrics fail to capture the strategic
variation in service intensity across participants, failing to account for the possibility of a dosage
response among participants of different risk levels or backgrounds. Street outreach participants
are often selected because of their acute levels of risk for involvement in gun violence'®, but no
empirical research exists on how service providers vary their approaches to individual participants
according to their perceived risk level, perhaps because risk is dynamic and difficult to capture in



singular metrics.'? It is reasonable to test, therefore, how service dosage may be responsive to
individuals’ risk for gun violence. Research in adjacent domains shows dosage response, including
interventions aimed at reducing recidivism.""® To our knowledge, only one prior study examines
individual program dosage in CVI, finding reduced arrest likelihood only among participants
completing all program stages.® As the field matures, practitioners and researchers are
increasingly asking about "critical dosage"— what type and intensity of programming different
participants need to reduce violence involvement. Such an understanding would help calibrate CVI
responses as well to better understand programmatic impact.

This paper takes a step toward addressing these measurement challenges by analyzing
detailed service data among a collaborative of CVI organizations in Chicago, Illinois. Using records
of over 4,000 participants and 200,000 service interactions from July 2017- March 2023, we
examine patterns in participant characteristics, risk factors, and service delivery. We combine
social network analysis to estimate violence risk, qualitative coding to categorize service types,
and latent profile analysis to identify distinct participant profiles. Our objective is to examine the
types of participants served by CVI programs as well as patterns of program provision and dosage,
i.e., how service type, intensity, and duration vary across participants and risk levels. This research
employs a community-engaged approach, developed and refined through ongoing partnership,

ensuring methods align with both social science rigor and community partners' lived experiences.
16,17

Methods
Setting and Context

CVI-SO in Chicago grew rapidly after a coordinated effort to expand organizational capacity
in the wake of a substantial increase in gun violence in 2016. By March of 2023, CVI-SO
organizations had some coverage in 59 out of 77 Chicago community areas, dominated by three
primary strategies: READI Chicago, Chicago CRED, and Communities Partnering 4 Peace (CP4P;
Figure 1). READI Chicago and Chicago CRED operate structured, phased programming with clear
benchmarks and designated services to track progress. Evaluations of both have reported
significant reductions in participants’ likelihood of arrest for violent crimes relative to
comparisons.>® The program models facilitate research design for individual-level impact
evaluations, as programming is regimented and participant progress is clearly tracked.
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Figure 1: Map of CVI organizations in Chicago in 2023. CVI organizations had coverage in 59 out of Chicago’s 77
community areas by 2023. CP4P coverage areas are highlighted in yellow, with additional CVI strategies’ coverage areas
outlined in red, blue, and green.

In contrast, CP4P, the focus of this study, is a CVI collaborative comprised of several
different organizations that came together after the 2016 spike in gun violence to coordinate their
activities towards a common goal: reducing gun violence among individuals who are most likely to
be involved in neighborhood disputes and group conflicts.'® CP4P’s efforts include mediating street
group conflicts, “canvassing” neighborhood streets to build relationships and recruit participants,
and supporting victims and their loved ones through the immediate aftermath of shootings.
Organizations provide participants with direct services such as legal advocacy, employment
support, educational opportunities, and trauma-informed behavioral health counseling. The
collaborative expanded from eight organizations in 2017 to 15 organizations in 28 different
neighborhoods by 2023. By January of 2023, CP4P had 246 CVI staff employed throughout Chicago.

While the multi-site and multi-organizational nature of CP4P presents challenges for
evaluating the impact of services on participants, it offers a unique starting point to better
understand the variation in the dosage and types of services participants receive in a more
traditional, less structured, CVI-SO program. Participants receive different types of services (from
employment and education to recreational activities and mental health support), through a variety
of methods (in person, in groups, over the phone, through social media or text messages), for an
individualized amount of time (from one contact with an organization through sustained contact
over several years). Because the types, amounts, and methods of service delivery vary across



organizations and individuals, CP4P participants are difficult to classify for the purposes of
individual-level impact evaluation.

Data Matching and Cleaning

Data included 4,296 unique participants from ten CP4P organizations who were actively
serving participants from July 2017 through March 2023. Because CP4P does not use a centralized
data management system for their organizations, our team provided extensive outreach and
technical assistance with each organization over the five years of the evaluation to improve data
completeness and consistency. This was especially important for new or smaller organizations
with a less robust data infrastructure. Further, many organizations were hesitant to collect, let
alone share, street outreach programmatic data, given capacity constraints and lack of trust due to
historical misuse of data against Black and Brown communities. Our team worked to co-create a
process by which organizations would retain control of their own data, while safely allowing the
collection of individual information.

A quarterly process of data matching—which involves merging separate datasets that lack
a common unique identifier by finding patterns among names, birth dates, and other demographic
variables—connected participants’ programming data to administrative records provided by the
Chicago Police Department (CPD). Records included arrests and shooting victimizations going
back to 1999 and were anonymized during matching. Around 55% of participants were matched to
records, indicating that just over half were either arrested or victimized in a shooting prior to
beginning programming. The successful matching rate varied by organization, with rates as low as
15% up to 77%. Because the matching process relies on government names to match participants
to administrative records, the low matching rate is, in part, an artifact of CVI organizations’ ability
to safely capture government names, instead favoring street names or nicknames.

After the data matching process, we harmonized demographic variables and combined
observations across organizations, resulting in datasets that uniquely identified participants, their
demographic data, the services they received, and other programming characteristics. An
estimated 2% of all participants were identified in more than one organization, in which case we
used their first date of contact with the first organization as their start date and included all
contacts with all organizations in which they were enrolled. Other data cleaning steps included
removing individuals who only had victim services contacts with no street outreach services and
separating out multiple services delivered within one participant contact (see below).

Estimating Baseline Gun Violence Risk

CVI-SOs focus on a subset of a neighborhood’s population—those at highest risk of
involvement in gun violence—and rely on their local knowledge to identify and engage potential
participants.''? CVI organizations rarely employ formal risk assessment tools, instead relying on
outreach workers' deep understanding of local dynamics and relationships. Risk, however, is not
uniformly distributed among outreach participants. Outreach workers must assess varying risk
levels to adjust their responses and service provision. For example, in some instances, outreach



workers must respond immediately to a recent shooting to stymie retaliation while in others they
work to mediate disputes before they lead to violence.

To quantify variation in participant risk in a way that aligns with outreach practices, we drew
on established network science approaches to gun violence. Research shows that individuals
within close network proximity to recent gunshot victims face elevated risk of victimization
themselves as violence often cascades through social networks.®2" Using this insight, we
constructed a "high-risk network" by identifying all individuals within two co-arrest or victimization
ties (i.e. individuals who have been arrested with or in association with the victimization) of recent
shooting victims in each community, effectively mapping the population most relevant for outreach
services. For this analysis, CP4P participants within high-risk networks before enrolling in
programming were considered at elevated baseline risk and more likely to be on the CVI
organization’s radar. While this approach cannot capture all dimensions of risk that outreach
workers must consider, it provides a measurable indicator of risk variation that reflects the
networked nature of gun violence and aligns with the population outreach workers engage.'**

Defining Service Categories

After each contact with a program participant, street outreach workers and case managers
recorded the primary focus of the interaction (e.g. mentoring, legal services, job training, etc.) and
its method of delivery (e.g. in-person, email, phone, virtual, group activity). Documentation
protocols differed across organizations, ranging from structured checkboxes and drop-down
menus to free-form text descriptions, resulting in variation in interpretability and challenges for
systematic analysis. This variation, combined with non-standardized service definitions across
organizations, required developing consistent categorization schemes across all ten organizations.

We applied a mixed method approach to determine the common service categories
provided across and within organizations. Beginning with an inductive qualitative coding process,
we used character string pattern recognition to group 190,000 entries for services provided to
street outreach participants into common categories, resulting in 13 categories that grouped
together in the data after dropping contacts recorded as “unsuccessful.” Next, three coders
considered the entries that did not fit cleanly into the identified categories, independently
categorizing the entries before conferring to compare and resolve differences. The coders elevated
the unresolved entries to the authors, who made final category designations based on consultation
with CP4P implementers and knowledge of the programs’ operations. Ultimately, all entries were
categorized under one of 13 unique contact categories: mentoring, case management,
employment, community events, legal, family, education, mental/behavioral/physical health,
crisis/conflict resolution, housing, immediate needs, transportation, and unclear. When multiple
service categories were included in the same interaction with a participant, the interaction was
recorded as one overall contact with one count for each category of service provided.

Next, we examined the category sizes and calculated correlations to assess the prevalence
and utility of each variable for our analyses and further focus on only the most common services
received across all participants. Given their low prevenance, the transportation, housing, and



immediate needs service categories were aggregated into a new “material needs” category. We
then calculated the Spearman's rank correlation coefficient for all pairwise combinations of
service category variables to determine which variables were significantly correlated and thus
could be removed, or potentially modified for, our analyses.® Running the pairwise correlations
showed only a few high correlations, such as between mental/physical health and crisis/conflict
resolution service counts as well as between employment and education service counts. However,
each of these variables were deemed too important and kept for our analyses. Descriptions and
examples for each final category are provided in the Supplemental Materials in Table S1, and a
matrix of correlation values is provided in Figure S1. These final ten service categories include case
management, community events, crisis/conflict resolution, education, employment, family, legal,
mental/physical health, material needs, and mentoring.

Calculating Adjusted Tenure

Participants are often hard to reach by traditional systems and will occasionally drop out of
contact with organizations, resulting in inconsistent and non-linear engagement with providers. To
calculate participant tenure, we subtracted the date of the first recorded contact from the date of
the most recently recorded contact. However, many participants had infrequent contacts with
service organizations over long periods of time, which biased the total tenure. To calculate the
amount of time that participants were actively in contact with partner organizations and receiving
services (referred to as “adjusted tenure”), we considered a gap in services as 30 days or more in
between recorded contacts (informed by CP4P staff) and subtracted out the total number of gap
days from the participant’s overall tenure. For example, if a participant was in contact with a
service organization for 200 days, but had three gaps of 31, 40, and 50 days in between contacts,
that participant’s adjusted tenure would be 79 days.

Latent Profile Analysis

We apply latent profile analysis (LPA) to identify groups of individuals based on similarities
in the counts of services they received to gain a more systematic understanding of how CVI
services vary among participants. LPA is a “person-centric” clustering approach within mixture
modeling and tests whether an observed population can be decomposed into a “mixture” of
unobserved but latent sub-populations using continuous data.?**’ LPA operates within a
maximume-likelihood framework that relies on an expectation maximization algorithm to estimate
the class probabilities to which individuals are assigned, allowing researchers to examine the
classes for their qualitative differences.?”?® LPA may rely on fit indices, such as the Akaike
information criterion (AIC) or Bayesian information criterion (BIC), or likelihood tests to determine
the most appropriate number of classes to use.?®** BIC is a particularly popular index for
determining model fit as it imposes a higher penalty for more model parameters (i.e., penalizes
complex models and favors more parsimonious models) and thus avoids overfitting better than
AlC.®B

Count data, while continuous in nature, may require special care when used in an LPA. One
of the issues that arises with count data is that there can be an abundance of zeros, and it can be



unclear whether these zeros are “structural”—meaning they come from a process that would only
produce zeros—or “random”— meaning they come from a statistical, often Poisson, process.?
Regardless of their origin, variables with too many zeros are considered “overdispersed” as their
variances are greater than their means, making them poor candidates for Poisson modeling. Figure
2 shows that not every CP4P organization offers every service within our categorizations, implying
that a data harmonization process across organizations will inherently introduce zero values for
some participants (i.e., participants will have zero counts that are “structural”). These structural
zeros will be difficult to separate from a latent population of CP4P participants that may simply
receive fewer services for any number of reasons, despite the services being available by providers
(i.e., participants may have zero counts at “random”). Because of these important theoretical
considerations, we specifically fit our data to a zero-inflated Poisson model, which is a mixture
model well-suited for overdispersed count data with structural and random zeros.

Percent of Participants Receiving Each Service Type
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Figure 2: Percent of CP4P participants receiving each type pf service by organization. Organizations varied in the amounts
and types of services they offer to their participants, resulting in a zero-inflated dataset.
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All data collection was approved under Institutional Review Board STU00221314 (14 November
2018). This paper follows the guidelines outlined in the STROBE checklist of items for cross-
sectional studies.*

Results
Single-Day Participants

631 participants were in contact with providers for only a single day. About a third of these
participants identified as female, 90% identified as Black, and most contacts happened in person,
discussing mentoring and employment (see Supplemental Materials for more details on



demographics and service profiles for single-day participants). How single-day participants fit into
the profile of a “typical” outreach participant is unclear and, while they are present in every
organization, they represent a relatively small proportion of participants. Single-day participants
may represent an important dimension of outreach work, such as canvassing, participation at
community events, or other trust-building or information-gathering interactions with outreach staff.
Single-day participants may also represent outreach staff determining participant “seriousness” or
“readiness.” Because our data do not allow for further investigation of these individuals, our
analyses include only participants that have at least two days of tenure.

CP4P Participant Demographics and Services Profile

During the study period, CP4P served 3,665 unique participants with at least two days of
contact. 59.8% identified as Black or African American men, 12.9% as Black or African American
women, and 17.5% identified as Hispanic or Latino men. Outreach staff provided 174,478 unique
contacts with an average of two types of services provided per contact to participants (e.g.
employment and education services provided in one interaction), delivering 335,858 services.
Organizations provided 68,547 in-person contacts with participants, 66,484 remote contacts,? and
20,800 group-based contacts. Mentoring was the most common type of service provided, with
3,304 of 3,665 participants receiving at least one mentoring contact. Organizations varied in the
number of services they provided their participants, ranging from 1,232 total contacts (about 11.5
per participant) up to 43,801 (about 111 per participant). Employment and case management were
the second and third most common (Figure 3). This distribution underscores that CVI work is much
more than “violence interruption” and conflict mediation, representing a broader approach to
providing services to individuals with the aims of improving public safety. More information on the
types of services provided by each organization can be found in the Supplemental Materials (Table
S2).°

#These data include 2020 and 2021, during which some organizations switched to remote contacts due to
the COVID-19 pandemic. Remote contacts have decreased since the height of the pandemic.

® There was substantial variation in the completeness of service data, with organizations having as low as no
“unclear” entries to having as many as 92% of their entries left blank or unclear. Ensuring data completeness
in the CVI-SO context is an area of future research.



CP4P Participant Service Categories
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Figure 3: Number of CP4P participants receiving at least one contact for each service category (n = 3665). Nearly all CP4P
participants received at least one mentoring contact, followed by employment and case management.

Figure 4 displays the per-participant distribution of services received in all 10 categories,
with white diamonds representing the mean number of contacts each participant received of each
service and black lines representing the median and quartile ranges. On average, CP4P
participants received 48 mentoring, 12 employment, eight case management, and four education
services during their tenure. Participants were on street outreach caseloads for an average of 240
days (adjusted tenure; min=2, max=2,047).
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Distribution of Contacts per Participant by Category
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Figure 4: Distribution of contact counts per CP4P participant. White diamonds represent the mean number of contacts
per participant in each category, Black lines represent median and quartiles. On average, participants receive 47.8
mentoring contacts (median = 15) and 12.3 employment (median = 1). All other contact categories have medians of 0.

Demographics and Services Profile for Participants with Arrest History (Matched Participants)

55% (N=2,018) of participants were matched to administrative records (henceforth referred
to as “matched participants”).® 62.5% identified as Black or African American men, 10.6% Black or
African American women, and 19.1% as Hispanic or Latino men. Participants were just under 30
years old and averaged 10.9 arrests, including 0.67 arrests for violent crimes at the time of services
with CP4P. At a pre-enrollment victimization rate of 1,728 shootings per 100,000 residents, CP4P
participants’ risk of victimization was 11 times greater than citywide rates in 2016 (157 shootings
per 100,000 individuals), with participants averaging 0.23 gunshot victimizations before starting
services. On average, participants had about 5.1 years between their most recent arrest and first
contact with CP4P. Over 67% of total service contacts during the study period were received by
matched participants.

Like the all-participant sample, mentoring was the most common type of service for
matched participants, with 1,828 of 2,018 total participants receiving at least one mentoring
contact (Figure 5). Second-most common was employment followed by case management.

¢ The remaining 1,647 individuals (i.e., unmatched) either did not have an arrest history at the time of analysis
or had incomplete information on which to match to administrative records. Unmatched participants were
about 21% female and 73% Black, received mentoring as the primary form of service, and had an average
adjusted tenure of 182 days (Figures S6-S8). Because CP4P did not provide ages or years of birth for their
participants, we do not have age estimations on this matched subset.
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Matched participants averaged more contacts over a longer period relative to the larger participant
sample, with 58 contacts (median 27) over approximately 288 days.

Matched CP4P Participant Service Categories
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Figure 5: Number of matched participants receiving at least one contact in each category (n = 2018). Participants that
were matched to CPD administrative records largely received mentoring-, employment, and case management-focused
services from CP4P providers. These participants had 117,547 total contacts with service providers (67.37% of all
contacts), receiving 219,232 services.

Approximately 22% (N=442) of matched participants were located within the citywide high-
risk network before the year they first received services. Participants in the high-risk network
averaged even more contacts with service providers than their non-high risk matched peers,
receiving 135 contacts (median 56) each over 375 days (Figure 6) as compared to 101 contacts
(median 38) over 263 days. Though participants in the high-risk network before enrolling in services
represent only 12% of all participants, they received 19% of all contacts made by organizations
during the study period. High-risk network participants are, on average, about six years younger
than the larger sample of matched participants. These participants also have more pre-enrollment
arrests (mean 13.3) (Figure 7). High-risk network participants receive their first contact with service
providers within about 19 months of an arrest, which is considerably sooner than other matched
participants (about five years). High-risk network participants also enroll with service providers
within six months of a victimization, on average, compared to about 18 months for the other
matched participants.
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Tenure Distribution of Matched Participants
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Figure 6: Tenure distribution of matched participants by presence in the high-risk network. Participants in the city-wide

high-risk network (n = 442) were in contact with CP4P service providers for an average of 375 days. Matched participants
not in the high-risk network (n = 1386) had an average tenure of 263 days.

Pre-Enroliment Arrests of Matched Participants
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Figure 7: Pre-enrollment arrest count distribution of matched participants by presence in the high-risk network.
Participants in the city-wide high-risk network (n = 442) averaged 13.3 arrests before enrolling in programming with CP4P.
Matched participants not in the high-risk network (n = 1386) had an average of 10.3 arrests before first contact with
providers.

Latent Profile Analysis

After iterating through different class sizes and comparing fit indices, a four-profile model
created the most appropriate and interpretable profiles of the CP4P participants (Figure 8). As

13



seen in the elbow plot of BIC values, there was a large improvement between the 3- and 4-profile
models, but only marginal improvement with a 5-profile model and no convergence past 6 profiles
(Figure S9; see Table S3 for fit indices). Individuals in Profile 1 (n=2,233) represent more than half
of CP4P participants and generally have a low dosage of services and tenure of less than two
months. The Low Dosage class is also proportionally the most female (19%) and has the fewest
number of individuals who were in the high-risk network before starting services (10.4%).
Individuals in Profile 2 (n=774) are more likely to receive services relating to family, legal, and
material needs supports. As such, we refer to this profile as the “Social Services” profile.
Participants in Profile 3 (n=472), the “Behavioral Participants,” are most likely to receive services in
case management, crisis/conflict resolution and mental/physical health. Finally, individuals in
Profile 4 (n=186) represent the smallest proportion of CP4P participants but had the longest
tenures and overall highest number of contacts with providers at a median of 551 contacts over
more than 2.5 years. We refer to this profile as the “High Dosage” profile. The High Dosage profile
also is proportionately more Latino, less female, and contains more individuals in the high-risk
network before enrollment (22% of this group) relative to the other three classes. A summary of the
classesis given in Table 1, demographic and services details are provided in Figures $10-S11, and
a breakdown of how organization clusters into each profile is provided in Table S4.

Normalized Service Counts by Latent Profile Class
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Figure 8: Normalized service counts by latent profile class. Participants were sorted into four latent profiles, defined by
the different types and amounts of services participants received. Class 1 represents “Low Dosage” participants, Class 2
are “Social Services” participants, Class 3 are “Behavioral” participants, and Class 4 represents the “High Dosage”
participants.

Discussion

This study’s analysis of 3,665 CVI-SO participants provides a comprehensive examination of
how CVI-SO services are delivered on the ground. Results show that CVI-SOs provide an array of
services to a population of varying levels of risk and needs. Organizations adjust service delivery
based onrisk levels, as high-risk participants receive more frequent contacts over longer periods
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compared to other participants. High-risk participants enter services at younger ages and receive
nearly 20% of all service contacts despite representing only 12% of participants. Latent profile
analysis bolstered these findings, identifying four distinct participant profiles—Low Dosage, Social
Services, Behavioral, and High Dosage—each receiving different combinations and intensities of
services. The 186 participants in the High Dosage profile class also had the highest proportion of
members of the high-risk network and the Low Dosage profile class (well over half of total
participants) had the lowest proportion. This variation in service delivery suggests that
organizations are appropriately calibrating their response to participant needs, with frontline staff
making sophisticated assessments of participant risk and readiness, strategically varying both the
type and intensity of services—from crisis intervention to employment support—to match changing
circumstances.?

The practice of mentoring underscores the dynamic nature of service provision as well as
the difficulty in measuring it. Received by over 90% of participants, mentoring is a highly
interpersonal dimension of violence prevention and emphasizes how relationship-building serves
as the primary mechanism for inspiring behavioral change."**3° Qutreach workers report that
mentoring "helps [participants] see positively" and "get out of their norms" so they can become
ready for change. This mentoring approach is particularly crucial for participants who may be
reluctant or ambivalent about changing risky behaviors. Yet, mentoring itself, let alone its impact
on outcomes of interest, can be elusive to measure.

Limitations

Several limitations should be considered when interpreting these findings. First, while our
data represents the most complete individual-level CVI-SO services dataset available,
approximately 20% of services were coded as "unclear" due to inconsistent orincomplete
documentation. This population itself might reflect an important part of CVI work; but we cannot
make that assessment with current data. Missing information likely skews our understanding of
service patterns and may disproportionately affect certain types of interactions, particularly
informal contacts that build trust and relationships.

Second, documentation of outreach work faces challenges that affect both service delivery
and evaluation. Managing caseloads of 15-20 participants and lacking provider-patient
confidentiality protections, street outreach workers must carefully balance evaluation needs
against potential risks to their credibility and effectiveness. Outreach instructors acknowledge this
tension, simultaneously emphasizing that "if you don't document it, it didn't happen" while warning
to "be careful how to log it because they can subpoena things for court.” These tensions lead to
strategic decisions about documentation, such as not recording full government names in non-
protected data systems, that likely result in undercounting of services, particularly the informal
interactions crucial for building trust and preventing violence.

Third, our ability to assess participant risk was limited to those with an adult arrest history
in Chicago (55% of participants), potentially missing other forms of violence exposure or risk
factors. The social network approach to measuring risk, while powerful, captures only one
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dimension of vulnerability to violence and may not fully reflect the nuanced risk assessments
made by street outreach workers.

Fourth, the observational nature of this study limits causal inference about the relationship
between service patterns and outcomes. While we observe patterns of risk levels and service
intensity that might help inform future research, we cannot determine whether these patterns
reflect optimal service delivery or are driven by other factors such as participant availability or
program capacity. However, the sorts of variation-capturing metrics we advance here could be
added to quasi-experimental methods to explore the possibility of a causal relationship.

Finally, our analysis covers only one coalition of CVI-SO programs in Chicago. While CP4P
represents a diverse set of organizations, findings may not generalize to other cities or program
models. Local context, including patterns of violence, community resources, and program
implementation, likely influence both service delivery and participant engagement.

Future Directions

The variation in service delivery documented in this study, combined with the complex risk
factors of participants, necessitates a fundamental shift in how we understand CVI and its impact.
Our findings suggest that quantitative research hoping to capture the dynamic and multi-layered
nature of on-the-ground CVI work will need to develop metrics that can capture varying levels of
risk, participation, and tenure, in addition to the different services, interventions, and treatments
that participants receive. Research frameworks should examine individual-level behavioral
changes and mindset transformation, alongside economic outcomes related to employment and
legitimate income, neighborhood-level conditions, and violence dynamics. It must also consider
participants' development of pro-social connections and community engagement, as well as their
patterns of program engagement and service utilization. Crucially, these metrics should be risk-
adjusted to account for participants' baseline exposure to violence, recognizing that maintaining
non-involvement in violence among highest-risk participants may represent program success.
Future work is needed to understand how risk varies dynamically before, during, and after contact
with CVI programming, and how to properly model those dynamics for evaluating program
outcomes.

Findings from this study point to several critical areas for future research. First, we need a
better understanding of how participant "readiness" for programming influences service delivery
and outcomes. Second, investigation of potential dosage effects—how different intensities of
services affect outcomes for different risk profiles—could help optimize resource allocation and
facilitate subsequent understanding of CVI programming. Finally, we need more sophisticated
methods for measuring and evaluating the impact of relationship-building and informal
interactions that form the foundation of outreach work.

Conclusion

Our findings advance research by documenting, for the first time in an empirical study, how
CVI programs operate as complex, dynamic interventions, aligning quantitative metrics with the
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on-the-ground nature of CVI work.' Our analysis reveals that dosage in CVl is a fluid combination
of service types and intensities that outreach workers nimbly adjust based on participant risk and
needs. This adaptive approach to service delivery represents a fundamental feature of CVI work
that has gone unmeasured in previous evaluations due to challenges with documenting the
breadth and depth of services provided to participants at varying levels of gun violence risk in street
outreach interventions. Future evaluations must develop sophisticated measurement approaches
that can account for variation in both risk and service delivery.

17



References

1.

10.

11.

12.

13.

Murthy VH. Firearm Violence: A Public Health Crisis in America. Office of the U.S. Surgeon
General; 2024:1-40. https://www.hhs.gov/sites/default/files/firearm-violence-advisory.pdf

Buggs S. Community-Based Violence Interruption & Public Safety. Arnold Ventures; 2022.
Accessed April 9, 2024.
https://craftmediabucket.s3.amazonaws.com/uploads/AVCJIReport_Community-
BasedViolencelnterruptionPublicSafety_Buggs_v2.pdf

Giffords Center for Violence Intervention. Community Violence Intervention Explained.
Published online March 2024. Accessed November 15, 2024. https://files.giffords.org/wp-
content/uploads/2024/03/GIFFORDS-CVI-Explained-Factsheet.pdf

Giffords Center for Violence Intervention. On the Front Lines Elevating the Voices of Violence
Intervention Workers.; 2021. https://giffords.org/report/on-the-front-lines-elevating-the-
voices-of-violence-intervention-workers/

Ross MC, Ochoa EM, Papachristos AV. Evaluating the impact of a street outreach intervention
on participant involvement in gun violence. Proc Natl Acad Sci. 2023;120(46):e2300327120.
doi:10.1073/pnas.2300327120

Pyrooz D, Sanchez JA, Weltman E. Multidisciplinary Teams, Street Outreach, and Gang
Intervention: Mixed Methods Findings from a Randomized Controlled Trial in Denver. SocArXiv;
2023. doi:10.31235/0sf.io/3bqgfr

Lentz TS, Vogel M, Mathias B, et al. Short-term evaluation of Cure Violence St. Louis:
Challenges, triumphs, and lessons learned. Criminol Public Policy. Published online October
17,2024:1745-9133.12687. d0i:10.1111/1745-9133.12687

Buggs SA, Webster DW, Crifasi CK. Using synthetic control methodology to estimate effects of
a Cure Violence intervention in Baltimore, Maryland. Inj Prev. 2022;28(1):61-67.

Bhatt MP, Heller SB, Kapustin M, Bertrand M, Blattman C. Predicting and Preventing Gun
Violence: An Experimental Evaluation of READI Chicago. QJ Econ. 2024;139(1):1-56.
doi:10.1093/gje/qjad031

Hureau DM, Papachristos AV. Re-Centering the Community in Violence Intervention:
Reclaiming Legacies of Street Outreach in the Provision of Public Safety. Annu Rev Criminol.
Published online September 17, 2024. doi:10.1146/annurev-criminol-030920-085949

ChengT. Violence Prevention and Targeting the Elusive Gang Member. Law Soc Rev.
2017;51(1):42-69.

Center for Neighborhood Engaged Research & Science (CORNERS). Assessing Gun Violence
Risk from the Ground Up. Center for Neighborhood Engaged Research and Science; 2023.

Baglivio MT, Wolff KT, Howell JC, Jackowski K, Greenwald MA. The search for the holy grail:
Criminogenic needs matching, intervention dosage, and subsequent recidivism among serious

18



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

juvenile offenders in residential placement. J Crim Justice. 2018;55:46-57.
doi:10.1016/j.jcrimjus.2018.02.001

Baglivio MT, Zettler H, Craig JM, Wolff KT. Evaluating RNR-Based Targeted Treatment and
Intervention Dosage in the Context of Traumatic Exposure. Youth Violence Juv Justice.
2021;19(3):251-276. doi:10.1177/1541204020988575

Kroner DG, Takahashi M. Every session counts: The differential impact of previous programmes
and current programme dosage on offender recidivism: Number of treatment sessions and
recidivism. Leg Criminol Psychol. 2012;17(1):136-150. d0i:10.1111/j.2044-8333.2010.02001.x

Matthew RA. Community Engagement: Behavioral Strategies to Enhance the Quality of
Participatory Partnerships. J Community Psychol. 2017;45(1):117-127. doi:10.1002/jcop.21830

Ubri P, Sanghera A, Avripas S, Johnson-Turbes A. The Community-Engaged Research
Framework. Published online 2024.

Center for Neighborhood Engaged Research & Science (CORNERS). Communities Partnering 4
Peace: Five Year Research and Evaluation Report, 2018-2023.; 2023. https://assets-
global.website-
files.com/634dd45091db1de63b7112d9/6553e2ead32f937586acc33e_CP4PReport_ CORNER
S_11.14.23_finalforweb-compressed.pdf

Papachristos AV, Wildeman C. Network Exposure and Homicide Victimization in an African
American Community. Am J Public Health. 2014;104(1):143-150.
do0i:10.2105/AJPH.2013.301441

Papachristos AV, Wildeman C, Roberto E. Tragic, but not random: The social contagion of
nonfatal gunshotinjuries. Soc Sci Med. 2015;125:139-150.
doi:10.1016/j.socscimed.2014.01.056

Green B, Horel T, Papachristos AV. Modeling Contagion Through Social Networks to Explain
and Predict Gunshot Violence in Chicago, 2006 to 2014. JAMA Intern Med. 2017;177(3):326.
doi:10.1001/jamainternmed.2016.8245

Center for Neighborhood Engaged Research & Science (CORNERS). Street Outreach Analytics
Response (SOAR) Project Case Study. Northwestern Institute for Policy Research; 2023:32.
Accessed January 30, 2025. https://cdn.prod.website-
files.com/634dd45091db1de63b7112d9/6553e8fe196d1c3cec55bb82_SOAR%20Case%20Stu
dy_compressed2.pdf

Sinha P, Calfee CS, Delucchi KL. Practitioner’s Guide to Latent Class Analysis: Methodological
Considerations and Common Pitfalls. Crit Care Med. 2021;49(1):e63-e79.
doi:10.1097/CCM.0000000000004710

Latent Class Analysis: A Guide to Best Practice - Bridget E. Weller, Natasha K. Bowen, Sarah J.

Faubert, 2020. Accessed January 30, 2025.
https://journals.sagepub.com/doi/full/10.1177/0095798420930932

19



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Collins LM, Lanza ST. Latent Class and Latent Transition Analysis: With Applications in the
Social, Behavioral, and Health Sciences. 1st ed. Wiley; 2009. doi:10.1002/9780470567333

Mair P. Modern Psychometrics with R. Springer International Publishing; 2018.
doi:10.1007/978-3-319-93177-7

Parameter Estimation and Model Selection. In: Latent Class and Latent Transition Analysis.
John Wiley & Sons, Ltd; 2009:77-110. doi:10.1002/9780470567333.ch4

Spurk D, Hirschi A, Wang M, Valero D, Kauffeld S. Latent profile analysis: A review and “how to”
guide of its application within vocational behavior research. J Vocat Behav. 2020;120:103445.
d0i:10.1016/j.jvb.2020.103445

Luo L, Deng M, ShiY, Gao S, Liu B. Associating street crime incidences with geographical
environment in space using a zero-inflated negative binomial regression model. Cities.
2022;129:103834. d0oi:10.1016/j.cities.2022.103834

Silva ACC. The analysis of criminal recidivism: a hierarchical model-based approach for the
analysis of zero-inflated, spatially correlated recurring event data. Published online 2025.

Bohning D. Zero-Inflated Poisson Models and C.A.MAN: A Tutorial Collection of Evidence. Biom
J.1998;40(7):833-843. doi:10.1002/(SICI1)1521-4036(199811)40:7<833::AID-
BIMJ833>3.0.C0O;2-0

von Elm E, Altman DG, Egger M, et al. The Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) statement: guidelines for reporting observational studies. Ann Intern
Med. 2007;147(8):573-577. d0i:10.7326/0003-4819-147-8-200710160-00010

Corburn J, NidamY, Fukutome-Lopez A. The Art and Science of Urban Gun Violence Reduction:
Evidence from the Advance Peace Program in Sacramento, California. Urban Sci. 2022;6(1):6.
d0i:10.3390/urbansci6010006

Corburn J, Boggan D, Muttaqi K, et al. A healing-centered approach to preventing urban gun
violence: The Advance Peace Model. Humanit Soc Sci Commun. 2021;8(142).
doi:https://doi.org/10.1057/s41599-021-00820-y

Free JL. “We’re Brokers”: How Youth Violence Prevention Workers Intervene in the Lives of At-

Risk Youth to Reduce Violence. Crim Justice Rev. 2020;45(3):281-302.
do0i:10.1177/0734016820907663

20



Table 1: Participant characteristics by latent profile.

Profile N Race (%) Gender (%) Adjusted Total High-Risk
Tenure Contacts Network
(Median (Median) (%)
Days)
1-Low 2,233 Black: 77.5% Female: 19.0% 53 15 10.4%
Dosage .
Latino: 15.7% Male: 76.9%
Other/NA: 6.9% Other/NR: 4.1%
2 —Social 774 Black: 62.0% Female: 12.5% 266 80 15.0%
Services )
Latino: 33.9% Male: 84.8%
Other/NA: 4.1% Other/NR: 2.7%
3- 472 Black: 85.6% Female: 15.7% 416 168 11.2%
Behavioral )
Latino: 8.9% Male: 82.2%
Other/NA: 5.5% Other/NR: 2.1%
4 -High 186 Black: 51.6% Female: 4.3% 984 551 22.0%
Dosage

Latino: 43.5%

Other/NA: 4.8%

Male: 92.4%

Other/NR: 3.2%
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SUPPLEMENTAL MATERIALS

Additional Information on Defining Service Categories

CP4P Organization Service Characteristics

The CP4P service organizations considered in this analysis varied in the categories of
services they provided. Table S1 gives the definitions and examples of final service categories
based on our inductive qualitative coding process and explorations into category reduction.

Mentoring was the most provided service for eight of the ten organizations, with anywhere from

90% - 100% of their participants receiving at least one mentoring contact. All organizations

provided case management services, and most organizations provided education- and

employment-related services to participants, as well as services for mental and physical health,

family supports, and legal and housing assistance (Table S2). Critically, six of ten organizations

reported services that were unable to be categorized for 60% or more of their participants, meaning
that the service provided was not described clearly enough for researchers to be confident in its

categorization.

Table S1. Services definitions and examples.

Category

Definition

Example Entries

Case Management

Services that involve working
with a participant to set goals
and connect them to services

“assisted with resources”;
“check-in”; “coordinated
care”

Community Event

Participants attending events
in the community

“barbecue”; “community
presentation”; “sports”; “light
in the night”

Crisis / Conflict Resolution

Services that involve working
with CVI staff to resolve
conflicts, prevent violence
after shootings, and assist
participants through
challenging times

“recent victim of violence”;
“restorative justice peace
circle”; “providing other non
violent strategies for conflict

resolution”

access or maintain
employment, including job

Education Services that help participants | “school registration”;
access schooling and degree “graduation”; “college/trade
programs, tutoring, and other | school coaching”; “starting a
academic supports class for GED”

Employment Services that help participants | “job application”; “finding

new employment”;

9,

“networking”; “job readiness”




training and preparing
applications

Family Services that involve “assisted with a family
participants’ families; can situation”; “child-care
include building stronger resource assistance”;
relationships with family “working on better parenting
members, involving families in | skills”; “trying to get the
programming, or intervening in | brother to engaged being a
family conflict participant”

Legal Services that help participants | “expungement”; “legal system

navigate the legal system

navigation/advocacy”; “court
advocacy”; “background
check”

Mental, Behavioral, or
Physical Health

Services that support
participants’ mental,
behavioral, and physical
health needs

“anger management impulse
control”; “substance abuse”;
“recovery planning”; “his
health”

Mentoring

Interactions with outreach
workers that support
participants with shifting
mindsets towards nhon-
violence

“change attitudes towards use
of violence”; “life choices”;
“overcoming barriers”; “just to
talk”; “relationship-building”;
“supportive interaction”;
“coaching”

Material Needs

Services thatinclude
transportation or housing
support, as well as services
that provide material and
supportive assistance to
participants for meeting basic
needs

“ride to the store”; “gave
participant aride”; “took to
work”; “get him a bus card”;
“finding somewhere to live”;
“housing/rental assistance”;
“helped with housing”;
“helping with moving”;
“funeral assistance”; “food”;
“help with having clean
clothes and food”

Unclear

Vague or ambiguous contact
descriptions which could not
be categorized

9, «

“assistance”; “was at house”;
“training”; “information”;
“death”




Table S2: Percent of participants at each CP4P organization receiving each service category.

Case Community | Crisis/Conflict | Education | Employment | Family | Housing | Immediate | Legal | Mental, Mentoring | Transportation | Unclear
Management | Event Resolution Needs physical,

behavioral

health
59.1 29.1 26.7 62.4 90.9 26.7 34.5 10.3 35.8 | 30.9 99.7 0 7.8
86.0 0 0 26.3 78.0 0 35.5 0 2.2 24.2 4.4 0 86.0
80.0 2.5 83.2 0.7 3.9 0.9 4.1 4.8 0.9 80.2 94.7 3.7 59.8
81.6 0 0 16.7 65.3 14.6 28.0 43.7 356 |28 90.6 0 80.9
39.3 58.5 33.6 48.0 49.8 43.5 11.5 14.8 33.4 23.3 97.2 0 41.5
82.2 73.3 75.6 84.4 91.1 64.4 64.4 51.1 68.9 | 73.3 100 0 60.0
554 0 51.8 0 0 3.6 7.2 14.5 0 39.8 81.9 0 91.6
9.5 2.4 0.4 0.8 5.1 2.0 3.2 5.5 2.4 1.6 94.5 0 69.6
33.1 15.5 18.3 24.4 78.9 18.7 40.5 9.6 20.4 | 30.0 96.2 0 9.9
82.6 1.5 0 10.6 18.2 9.1 0 0 14.4 (1.5 98.5 0 0
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Figure S1. The correlation matrix for each pair of service categories. The values in the cells
represent the Spearman’s rank correlation coefficient (rho) between the two variables and can
show variables that are highly correlated and thus may be good candidates for combining,
modifying, or removing. While we were unable to reduce the number of highly correlated variables
from the analysis, as the final 10 categories were deemed too important to remove, we avoided
having multiple indicators representing well under 10% of the total number of service counts.



Additional Information on Single-Day Participants

Single-Day CP4P Participant Demographics

Count
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Race/Ethnicity

Figure S2: Gender and race of CP4P participants with a single day of contact with partner

organizations (n =631). 59% of single-day participants identify as Black men, 30.3% identify as
Black women, 4.4% as Hispanic / Latinx men, and 1.4% as Hispanic / Latinx women.



Single-Day CP4P Participant Service Categories
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Figure S3: Number of single-day participants receiving at least one contact in each category (n
=631). Single-day participants largely received mentoring- and employment-focused services from
CP4P providers. These participants had 733 total contacts with service providers, receiving 1861
services.



Delivery Methods of CPL4P Service Contacts
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Figure S4: Delivery methods of service contacts for single-day participants (n =631). Single-
day participants received the majority of contacts in-person, which may represent meeting
individuals at canvassing or other community events.



When including single-day participants in the latent profile analysis (LPA), the LPA detected
three distinct profiles of participants that described low-, medium-, and high-dosage classes
(Figure S5). A “salsa” effect takes place, where the shape of the profiles look very similar and only
differ in level (see Sinha et al., 2021 in main text references). All 631 of the single-day participants
fall within the low-dosage profile (Class 1). This model was deemed uninformative for drawing
broader conclusions of service dosage, however, it demonstrates how powerfully the presence of
single-day participants can muddle the interpretation of what makes a typical CVI participant.
When single-day participants are removed from this analysis, four distinct, and more descriptive,
classes emerged (discussed in the main text).

Normalized Service Counts by Latent Profile Class, All Participants
Class 1(n = 2,871)
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Figure S5: Latent profiles of all participants when including the 631 single-day participants.
When all 4,296 participants are included in a latent profile analysis, three profile classes emerge,
representing low-, medium-, and high-dosage service recipients.



Additional Information on Unmatched Participants

Unmatched CP4P Participant Demographics

Gender
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Figure S6: Gender and race of unmatched CP4P participants (n=1647). 56.4% of participants
that could not be matched to CPD administrative records identify as Black men, 15.6% identify as
Black women, 15.6% as Hispanic / Latinx men, and 3.5% as Hispanic / Latinx women.



Unmatched CP4P Participant Service Categories
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Figure S7: Number of unmatched participants receiving at least one contact in each category
(n =1,647). Participants that could not be matched to CPD administrative records largely received
mentoring-, case management-, and employment-focused services from CP4P providers. These
participants had 71,561 total contacts with service providers, receiving 147,310 services.

Adjusted Tenure Distribution: Unmatched Participants
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Figure S8: Adjusted tenure distribution for unmatched CP4P participants. Participants that
could not be matched to CPD administrative records averaged 182 days (median 91) of active
contact with CP4P provider organizations.



Additional Information on the Fit Indices of the Latent Profile Analyses

Model Type

All participants
No single day
* participants

BIC

Number of Classes )

Figure S9: Elbow plot of LPA models’ BIC values. AIC and BIC values were calculated for the
models with and without single day participants and with 2 through 5 classes. Models did not
converge past 6 classes. Removing single day participants improved modelfit, justifying their
removal. The AIC and BIC values were nearly identical across models at different class sizes, thus,
only the BIC values are plotted.

Table S3. AIC and BIC Values for LPA Models.

Class Size AIC BIC Model
1,025,192.4 1,025,262.4 All participants
2 942,223.7 942,291.9 No single day

participants

596,619.7 596,753.3 All participants

3 564,837.3 564,967.7 No single day
participants

471,435.0 471,638.7 All participants

4 455,352.5 455,551.1 No single day
participants

471,435.0 471,638.7 All participants

5 416,472.0 416,738.9 No single day
participants




Participant Demographics by Latent Profile Class
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Figure S10: Participant demographics by latent profile class. The majority of participants in all
latent classes identify as Black or African American men. Profile Class 1 (“Low Dosage Class”) is
proportionally more female (19.0%) relative to the other classes. Profile Class 4, (“High Dosage
Class”) is proportionally more Hispanic / Latino (43.5%) and less female (4.3%) relative to the other

classes.



Median Contact Frequency by Latent Profile
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Figure S11: Median contact frequency by latent profile class. Individuals in Class 4 (“High
Dosage”) have the highest daily frequency of contact with CP4P organizations and the longest
median tenure at 984 days (about two and a half years).

Table S4. Contingency table of the proportion of participants in each latent profile by
organization™.

Class 1 (%) Class 2 (%) Class 3 (%) Class 4 (%)
CP4P Org_1 22.7 34.2 10.0 33.0
CP4P Org_2 96.6 0.0 3.4 0.0
CP4P Org_3 51.2 13.4 33.8 1.6
CP4P Org_4 59.3 9.3 30.2 1.2
CP4POrg 5 45.8 42.9 4.3 7.0
CP4P Org_6 2.7 13.5 5.4 78.4
CP4P Org_7 95.2 3.6 1.2 0.0
CP4P Org_8 95.5 4.5 0.0 0.0
CP4P Org_9 67.9 24.6 7.5 0.0
CP4P Org_10 63.4 25.4 10.4 0.7




* While there are three organizations that may be demonstrating some clustering (see
CP4P Org_2, CP4P Org_7, and CP4P Org_8 below) into Class 1, this is the largest class and
our Low Dosage profile, supporting that the LPA is truly capturing low dosage participants
rather than sorting participants by their organizations.
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