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Abstract

Background We describe the rationale and study design for “TRUsted rEsidents and Housing Assistance to decrease
Violence Exposure in New Haven (TRUE HAVEN)," a prospective type 1 hybrid effectiveness/implementation study of a
multi-level intervention using a stepped wedge design. TRUE HAVEN aims to lower rates of community gun violence
by fostering the stability, wealth, and well-being of individuals and families directly impacted by incarceration through
the provision of stable housing and by breaking the cycle of trauma.

Design TRUE HAVEN is an ongoing, multi-level intervention with three primary components: financial education
paired with housing support (individual level), trauma-informed counseling (neighborhood level), and policy changes
to address structural racism (city/state level). Six neighborhoods with among the highest rates of gun violence in
New Haven, Connecticut, will receive the individual and neighborhood level intervention components sequentially
beginning at staggered 6-month steps. Residents of these neighborhoods will be eligible to participate in the
housing stability and financial education component if they were recently incarcerated or are family members of
currently incarcerated people; participants will receive intense financial education and follow-up for six months and
be eligible for special down payment and rental assistance programs. In addition, trusted community members and
organization leaders within each target neighborhood will participate in trauma-informed care training sessions to
then be able to recognize when their peers are suffering from trauma symptoms, to support these affected peers,
and to destigmatize accessing professional mental health services and connect them to these services when needed.
Finally, a multi-stakeholder coalition will be convened to address policies that act as barriers to housing stability or
accessing mental healthcare. Interventions will be delivered through existing partnerships with community-based
organizations and networks. The primary outcome is neighborhood rate of incident gun violence. To inform future
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citywide leads to a reduction in gun violence.

implementation and optimize the intervention package as the study progresses, we will use the Learn As You Go
approach to optimize and assess the effectiveness of the intervention package on the primary study outcome.

Discussion Results from this protocol will yield novel evidence for whether and how addressing structural racism

Trial registration ClinicalTrials.gov Identifier: NCT05723614. Registration date: February 01, 2023. Please refer to
https://clinicaltrials.gov/ct2/show/NCT05723614 for public and scientific inquiries.

Keywords Gun violence, Structural racism, Collective wellbeing, Housing stability, Incarcerated population, Stepped
wedge design, Multi-component implementation, Community-based intervention, Learn as you go

Background

Introduction

Community gun violence kills more than 15,000 people
in the U.S. each year, [1] and it is the underlying cause of
the highest number of years of potential life lost among
Black men under 55 years of age [2]. Gun assaults con-
centrate within neighborhoods, usually those where more
racial and ethnic minorities live [3]. At the root of these
neighborhood conditions are the effects of generations of
structural racism, including redlining policies and mass
incarceration, which contribute to systemic disinvest-
ment in and disruption of community bonds through
the lack of home ownership and diminished neighbor-
hood cohesion [4-7]. Living in violence-endemic neigh-
borhoods — whether or not one is personally victimized
— is associated with chronic stress, poor cognitive perfor-
mance, and poor health outcomes, due at least in part to
the persistent experience of trauma [3]. Health sequelae
of gun violence are, in turn, amplified along racial lines
[8-10]. For decades, gun violence has been associ-
ated with high rates of unemployment, low educational
achievement, poor birth outcomes, and high rates of
chronic health conditions [6, 7, 11].

Because high rates of gun violence are associated
with negative systemic, community-level policies (ie.,
redlining and restrictions post-incarceration) and their
resultant social context (e.g., structural racism), we
hypothesize that a counteracting positive, systemic com-
munity-level approach is required to change the context
within which intergenerational cycles of discrimination,
trauma, incarceration, and gun violence persist. As such,
we apply two complementary, positively-framed theoreti-
cal frameworks, (1) collective well-being and (2) assets-
based community development, to upend the negative
effects of structural racism that has resulted in violence-
endemic neighborhoods [12-16]. Utilizing a positively-
framed, strengths-based approach to the design of
community-based interventions is more likely to result
in feasible, effective, and sustainable programs [17]. The
collective well-being framework describes four categories
of fundamental community conditions (i.e., environmen-
tal, psychosocial, systems and economic) that influence
five domains of community-level well-being (vitality,

opportunity, connectedness, contribution and inspira-
tion) [18].

Indeed, emerging literature has shown that commu-
nity-led programs that aim to improve community con-
ditions are associated with better community health and
reduced gun violence [15]. On average, ten more such
community-based programs or organizations in a city
with a population of 100,000 could causally reduce the
homicide by 9% and violent crime by 6% [14]. Improv-
ing housing conditions and developing vacant land can
also help increase community connectedness, perceived
neighborhood safety and reduced stress among com-
munity members. Findings from our recent qualitative
study in the New Haven area also suggest that increasing
home ownership and providing affordable mental health
resources could help community members navigate life
problems and potentially reduce their risk of involvement
in gun-related activities [19].

Thus, with the overall goal of reducing gun violence at
the community-level, we applied the novel, positively-
framed, evidence-based framework of collective well-
being [16] to design a multi-level intervention with three
primary components: (1) housing stability (paired with
financial education, individual level), (2) training trusted
community members in trauma-informed counseling
(neighborhood level), and (3) policy change to address
structural racism (city/state level). We hypothesize that
this set of interventions will systematically strengthen
four collective well-being domains (Vitality, Opportunity,
Connectedness, and Contribution) through bolstering
two of the fundamental community conditions (Psycho-
social and Economic) to create the context that enables
well-being among neighborhoods most affected by com-
munity gun violence.

Our approach differs from most existing strategies
in four major ways: (1) it deviates from individual-level
approaches that focus on supporting the victim in isola-
tion or on remediating the perpetrator of gun violence,
[3, 12, 20] recognizing that the family and community
context has greater long-term influence on behaviors
and outcomes, [13]. (2) it applies a multi-level and multi-
system approach because single-system approaches like
expanding housing opportunities or access to mental
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healthcare alone are insufficient to sustain positive out-
comes and to counteract other unfavorable commu-
nity-level forces in reducing gun violence, (3) it engages
institutions that have benefited from structural racism
to actively re-invest in these communities, and (4) it
leverages existing community assets and systematically
strengthens community capacity and collective efficacy
across the domains of collective well-being. We optimize
and test this intervention package as they are actively
delivered across each of the six neighborhoods (see
Fig. 1) with among the highest rates of gun violence in
New Haven using a stepped wedge trial design.

Rationale for the study

The rationale for our study design is guided by our exist-
ing research experience and evidence acquired by our
community-academic team that has been collaborating
on efforts to reduce community gun violence for more
than a decade. After a sharp rise in homicide rates in
2011 in New Haven, CT, our team formed with the aim of
developing community-driven approaches to mitigating
the incidence and effects of chronic gun violence, using
an assets-based approach to leverage and enhance exist-
ing community resources and strengths (the assets) in the
intervention design [13, 21]. Over the next several years,
our group found that neighborhood cohesion, or the
trusting network of relationships and shared values and
norms of residents in a neighborhood, was associated

Newhallville
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with less exposure to violence. We thus developed strat-
egies to enhance neighborhood cohesion in two low-
income, primarily Black neighborhoods historically
targeted by redlining, mass incarceration, and unequal
access to healthcare, socially disadvantaging these neigh-
borhoods [12]. Key community partners implemented
complementary strategies to support and mentor youth,
provide social services to those engaged in perpetration
of violence, diffuse tensions, and support victims of gun
violence and their families. While some progress was
made, with a decline in rates of gun violence over the
next five years, rates plateaued and began to rise starting
in 2019. Our team has recognized that larger-scale, com-
munity-wide, systemic interventions are needed to make
further progress and to sustain progress as rates of gun
violence rapidly increased in 2020.

As such, we used a systems science approach to map
community factors that collectively result in high rates of
gun violence and to identify leverage points within this
system that are likely to result in sustained reductions in
community gun violence. Using a participatory approach,
our multi-stakeholder, community-academic team
including representatives from housing, education, law
enforcement, healthcare, academics, community lead-
ers, youth programs, mental health, crisis outreach, and
those with a history of incarceration co-designed a causal
loop diagram (i.e., a diagram that depicts how each com-
munity factor contributing to gun violence affects each
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Fig. 1 New Haven neighborhood shooting victims per 100,000 in the year of 2020
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of the others) to better understand the complex interplay
of these and other community factors that allow gun vio-
lence to persist. Using the causal loop diagram, our team
identified five key leverage points that together are likely
to reduce the incidence of gun violence and mitigate its
community-wide effects: socioeconomic status, mental
well-being, social cohesion, criminal-legal system, and
gang influence. In addition, data from in-depth qualita-
tive interviews performed among residents of New Haven
neighborhoods with high rates of gun violence were used
to triangulate findings and prioritize key leverage points
to act on. Emergent themes from these qualitative data
included community building, strengthening long-term
residence and homeownership, and improving access
to mental healthcare as key mechanisms for reducing
community firearm violence [19]. As such, our final set
of interventions was solidified to include strengthening
housing stability and mental well-being.

Objectives and hypotheses

Among communities with well-being damaged by gun
violence, our study aims to compare effectiveness of
TRUE HAVEN vs. conditions as usual on the incidence
of gun violence at the neighborhood level. We hypothe-
size TRUE HAVEN will be associated with lower incident
gun violence compared with conditions as usual. Second,
we will compare the effect of TRUE HAVEN vs. condi-
tions as usual on secondary outcomes including social
cohesion of the neighborhood, and among participants
enrolled in the housing stability component, changes in
their self-efficacy, perceived health and well-being, and
financial security. We hypothesize that the intervention
will lead to improvement in these outcomes. Lastly, for
each intervention component, we hypothesize the fol-
lowing: (1) pairing rigorous financial education with
financial support for home ownership and rental assis-
tance will increase families’ housing stability and neigh-
borhood cohesion, changing the neighborhood context
and decreasing gun violence; (2) training trusted com-
munity members in trauma-informed counseling will
provide needed psychosocial support for families and
communities affected by gun violence, heighten aware-
ness of community members affected by trauma, des-
tigmatize accessing mental healthcare, and improve
access to mental healthcare, thereby breaking the cycle
of trauma and violence; and (3) convening a coalition of
decision-makers and influencers at the city and state level
to address structural and policy barriers that prohibit
achieving housing stability and accessing mental health-
care, thereby actively dismantling structurally racist poli-
cies and facilitate components (1) and (2).
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Methods

Overall design

The purpose of TRUE HAVEN is to assess the feasibil-
ity of implementing a city-wide intervention to address
structural racism, and if so, to evaluate the extent to
which it reduces the incidence and effects of community
gun violence and creates the enabling conditions for his-
torically marginalized populations to thrive. Funded by
the National Institute on Minority Health and Health
Disparities (NIMHD), TRUE HAVEN is a hybrid type 1
effectiveness-implementation stepped wedge trial [22—
24] enrolling participants living in one of six participat-
ing neighborhoods (see Fig. 1). The staggered roll-out
of the stepped wedge designs is useful for rolling out
and maintaining complex multi-level community-based
interventions, and addresses potential ethical concerns
since all units receive the intervention by the end of the
trial. TRUE HAVEN implements a 6-month intervention
package sequentially across six neighborhoods of New
Haven with high rates of gun violence and evaluates the
intervention’s impact over extended follow-up periods
(see Table 1 for the timeline).

The primary outcome is neighborhood rates of inci-
dent gun violence defined by the annualized rate of gun
violence incidents out of the total adult population of the
neighborhood. We will also measure secondary outcomes
and other outcomes at the individual, implementer/
program, and neighborhood/city levels using quantita-
tive and/or qualitative data, where implementers are the
ULSC staff responsible for the housing stability interven-
tion component. We also employ the RE-AIM implemen-
tation science framework dimensions [25] to organize
these multi-level outcomes assessing reach, effective-
ness, adoption, implementation, and maintenance of our
TRUE HAVEN intervention package. In addition, we will
assess the effectiveness of each intervention component
on relevant proximal outcomes, such as rates of home
ownership and participant well-being, as well as their
effects on other secondary outcomes at the individual,
program/implementer, and neighborhood/city levels (see
Table 2 for a full listing of these outcomes).

Following the principles of community-based par-
ticipatory research, all aspects of this project -- from
study design, through resource governance, and imple-
mentation -- have been achieved through collaborating
with community partner organizations. A Community
Advisory Board (CAB) that is comprised of racially and
ethnically diverse community members living in neigh-
borhoods with high rates of gun violence, firearm assault
survivors, formerly incarcerated people, leaders of com-
munity-based organizations, educators, academics, city
officials, youth mentoring programs, violence deterrence
programs, probation officers, and physical and mental
healthcare and other social service providers, has been
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Table 1 Timeline of TRUE HAVEN and list of activities by year and 6-month period

Year 1

Year 2 Year 3 Year 4 Year 5

Activity

1-6 7-12 13-18 19-24 25-30 31-36 37-42 43-48 49-54 55-60

Preparing, planning, piloting, and optimizing

Research team meetings

Hire/train research staff; IRB approval

Convene CAB, plan and pilot interventions

Optimize interventions; weekly data review and adaptation
Implementation and evaluation

Recruit families affected by incarceration, with 2 new neighborhoods
randomly eligible each year (stepped wedge)

Rapid qualitative and quantitative data collection (e.g,, ROMA, inter-
views of clients/staff)
CAB meets monthly to review data, evaluate progress, and adapt
DSMB meets bi-annually to review data and safety
Assess Final Intervention Qutcomes and Disseminate
Overall evaluation of effectiveness on study outcomes
Cost-effectiveness analyses
Use simulation to develop partnerships to plan for sustainability
Manuscript preparation and submission
Community-facing dissemination

overseeing and guiding this work for more than a decade.
Coordinated by the Urban League of Southern Con-
necticut (ULSC), a regional civil rights organization that
aims to empower economically disadvantaged people
and groups to secure and sustain economic self-reliance
and parity among communities in Connecticut, the CAB
meets monthly and will deliver or support delivery of rel-
evant intervention components, as listed in Supplemen-
tal Table 1.

Study context and institutional review
New Haven, CT, is a small city that, like most cities in the
US, experiences significant neighborhood-level health
inequities. There is an approximate 12-year gap in life
expectancy between the low-income, Black/Latinx neigh-
borhoods that had been redlined as Grade D neighbor-
hoods decades ago, where banks systematically denied
loans for homes and businesses, compared with those
that were rated Grade A (see Supplemental Fig. 1) [26].
These neighborhoods also experience higher rates of gun
violence, incarceration, unemployment, and housing
instability [1]. Mean rates of gun violence between 2011
and 2020 in our six predominantly Black/Latinx neigh-
borhoods range from 70 to 248 shootings per 100,000
population, compared with 15-38 shootings per 100,000
population in non-redlined neighborhoods and 4.4
shootings per 100,000 population nationally. Our team
has recognized that large-scale, community-wide, sys-
temic interventions are needed to curb the incidence and
effects of gun violence.

TRUE HAVEN is a partnership between the ULSC and
the Yale School of Medicine, specifically, Yale’s Center
for Research Engagement and the SEICHE Center for

Health and Justice; the Yale Center for Methods in Imple-
mentation and Prevention Science supports interven-
tion optimization and statistics. The ULSC will apply the
framework of collective well-being to implement a multi-
level intervention that leverages local partnerships to cre-
ate community conditions that enable four domains of
collective well-being. Coordinated by the ULSC, the part-
ner organizations that will deliver or provide resources
to support the delivery of relevant intervention compo-
nents are listed in Supplemental Table 1 along with their
respective roles. In addition, DataHaven, a local non-
profit that implements a citywide Community Wellbeing
Survey among a population-based sample, will provide
neighborhood-level data on community well-being and
cohesion and other neighborhood-level outcomes each
year of our study; the New Haven Police Department will
additionally provide monthly neighborhood-level data
on gun violence throughout the study duration. Lastly,
because the sustainability of this intervention depends
on engaging institutions, organizations, and government
entities that have benefited historically from structural
racism, they will provide financial resources for down
payment and rental assistance for the housing stabil-
ity component of the intervention (e.g., Yale New Haven
Hospital, Yale University, Yale School of Medicine, CT
Department of Housing, Livable Cities Initiative, Con-
necticut Housing Finance Authority, and the Community
Foundation of Greater New Haven).

Intervention overview

Our community-academic team designed TRUE
HAVEN, a community-based intervention that acts on
two leverage points in our community’s systems that are
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Table 2 Implementation and effectiveness outcomes for TRUE HAVEN intervention under the RE-AIM framework. Abbreviations:
H=housing; F=financial security; T=breaking cycle of trauma; NHPD =New Haven police department; PM = project manager;

CHFA =Connecticut Housing Finance Authority

Outcomes by RE-AIM Dimension Level Approach TRUE HAVEN Assessor
Component

Adoption

Acceptability, appropriateness, feasibility of intervention and ~ Implementer Quantitative All PM

strategies

#implementers approached, adopted, and agreed to partici-  Implementer Qualitative All Investigators

pate in the intervention

Characteristics of adopting sites City/Region Quantitative H PM/Implementers

% lenders requiring comprehensive financial education City Quantitative/Mixed F PM/Implementers

# of orgs requesting trauma-informed care curriculum Implementer Quantitative/Mixed All PM/Investigators

Implementation

Fidelity to intervention and strategies Implementer Quantitative/Mixed All PM/Investigators

Cost of intervention and strategies Implementer Quantitative All Implementers/
Investigators

# and % of individuals/families that complete program Individual Quantitative All PM/Implementers

New policies/practices that reduce barriers for families Implementer Quantitative/Mixed All Implementers/
Investigators

Reach

Reach to eligible population Individual/Family Quantitative All PM/Implementers

Representativeness of participants Individual/Family Quantitative/Mixed All PM/Implementers

# counseled by trauma-informed community member Individual/Family Quantitative T Implementers

Effectiveness

Acceptability/appropriateness of intervention/strategies Individual/Family Quantitative/Mixed All PM/Investigators

Participant self-efficacy Individual/family Quantitative/Mixed All PM/Implementers

% Housing costs <30% income Individual/Family Quantitative H Implementers

% Improved credit score Individual/Family Quantitative F Implementers

$ Saved by participants Individual/Family Quantitative F Implementers

Perceived health and well-being Individual/Family Quantitative/Mixed W PM/Implementers

% Homeownership Neighborhood Quantitative H CHFA

% Denied home loan Neighborhood Quantitative H CHFA

Reason for home loan denial Neighborhood Quantitative H CHFA

Collective well-being Neighborhood Quantitative T DataHaven

Experience of discrimination Neighborhood Quantitative T DataHaven

Social cohesion Neighborhood Quantitative T DataHaven

Exposure to gun violence Neighborhood Quantitative All DataHaven

Incident gun violence Neighborhood Quantitative All NHPD

Maintenance

Maintenance of fidelity and delivery Implementers Quantitative/Mixed All PM/Implementers

New structures, policies, practices and values that address Neighborhood/ Quantitative/Mixed All Implementers/

structural racism City Investigators

#and % participants that remain in their home for > 2y Individual/family Quantitative H Implementers

% families/individuals evicted or homes foreclosed Neighborhood Quantitative H/F CHFA

$ amount of home loans administered each year Neighborhood Quantitative H CHFA

# and % participants that kept job for > 2 years Individual/family Quantitative F Implementers

Social cohesion trend Neighborhood Quantitative T DataHaven

Yearly incidence of gun violence trend Neighborhood Quantitative All NHPD

Collective well-being trend Neighborhood Quantitative All DataHaven

most feasibly intervened upon and projected to be most
impactful: (1) housing stability (for recently incarcer-
ated individuals as well as family members of incarcer-
ated people) and (2) mental well-being. We will study the
effect of our intervention using a cluster-randomized,

stepped-wedge study design. Each of six neighborhood’s
residents will be eligible for enrollment in the housing
stability component of the initiative for a 6-month period
and during this time, trusted community members in
this neighborhood will be trained in trauma-informed
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counseling. In addition, TRUE HAVEN will employ the
Learn As You Go (LAGO) approach [27] that analyzes
intervention implementation and outcome data at each
trial stage to tweak and tailor the intervention as the trial
progresses to optimize the cost-effectiveness of the pack-
age, mitigating the risk of an intervention failure. LAGO
will provide rich contextual and experiential data for our
evaluation of the intervention package.

Housing stability

TRUE HAVEN aims to mitigate the effects of structural
racism by fostering housing stability and supporting
home ownership among people affected by incarceration,
including those that have a family member incarcerated
and individuals returning to the community from prison.
We will partner with local organizations to provide
increased access to low-interest home loans and down
payment or rental assistance to participants needing
financial support. All participants receiving these finan-
cial supports will engage in a comprehensive, milestone-
based financial education program through the ULSC
or Neighborhood Housing Services (NHS) to learn how
credit scores impact purchase power, financial terms in
banking, managing unexpected expenses, preparation for
an emergency expense, and developing habits to budget
monthly spending. All participating organizations have
agreed there will be accessing financial supports or leases
or loans without considering family member’s or per-
sonal history of incarceration. We plan to support 1,400
individuals returning to the community from incarcera-
tion and/or their family members (i.e., spouse/partner,
co-parent of a child, parent, sibling, or child) from these
6 neighborhoods. In addition, as part of its usual services,
ULSC or NHS will also connect participants to job train-
ing and employment opportunities, as needed.

Mental wellness

We will partner with Clifford Beers Community Health
Partners, an integrated network of care that offers “wrap
around” mental health and social services to children
and families, to train community members (e.g., bar-
bers, faith leaders, youth mentors, educators) on the
impact of trauma so they can recognize those affected by
the trauma of gun violence and be able to properly sup-
port them, engage them in skill building to effectively
regulate emotions, and connect them to formal men-
tal health resources, if needed [3]. The purpose of the
training is to offer education on trauma prevalence and
research on childhood adversity as well as its poten-
tial long-term impacts; how to recognize the impact of
trauma on the body, brain and behaviors and an oppor-
tunity for dialogue about various types of trauma impact-
ing the community (acute, chronic, historical, race-based
and systemic trauma) and to share common language

Page 7 of 16

regarding how trauma and stress affect the community’s
overall wellbeing. Trainings will also include discussion
on how to actively support and refer people in need of
formal mental health treatment through support from
partnered community health workers. We anticipate
training at least 50 trusted community members from the
target neighborhood in trauma-informed care and coun-
seling each half-year. We will work with our community
partners and local neighborhood groups to recruit par-
ticipants for these trainings. We aim to recruit a diverse
group of community members, including youth mentors,
barbers, faith leaders, teachers, and other local influenc-
ers, who will then interact with community members
as they encounter them in the course of their work and
lives.

Coalition to address structural racism

We will convene a coalition of diverse stakeholders quar-
terly to elicit and review barriers to achieving hous-
ing stability and accessing mental health supports for
our participants and to actively and collectively work to
address these barriers. This Steering Committee (SC) is
inclusive of CAB Members and augments this group with
additional leaders at the local, city, and state levels, such
as city and state officials, local and regional philanthropy,
local businesses, law enforcement, and physical and men-
tal healthcare and other social service providers and lead-
ership of coalitions representing these providers. The
TRUE HAVEN SC is well-suited to both identify policy
and programmatic barriers to achieving equitable access
to stable housing and mental healthcare as well as to col-
laboratively find and enact solutions to address such bar-
riers. The SC will meet quarterly, review data on ongoing
study outcomes, review information on barriers that have
arisen to housing stability and accessing mental health-
care, and will engage in facilitated processes to propose
and enact plans to address those barriers. We will track
the number of barriers identified and initiatives enacted
to address them at the local, city, and state levels over
time.

Inclusion and exclusion criteria

The primary outcome of TRUE HAVEN is a community-
level outcome, incidence of neighborhood gun violence,
and, as such, there are no inclusion or exclusion criteria.
However, for the housing assistance intervention com-
ponent, individuals are eligible for study entry if they:
(1) live in one of the six neighborhoods with highest
rates of gun violence in New Haven, CT, including Hill
North & South, Fair Haven, Newhallville, Dixwell, West
River/Dwight and Beaver Hills/Edgewood (Fig. 1); (2)
are over 18 years of age; (3) were previously incarcerated
within the last 12 months or have a family member who
is currently incarcerated (i.e., spouse/partner, co-parent
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of shared child, sibling, parent, child). The rationale for
these criteria is to target people who are at high risk of
eviction and social instability when their family unit has
been disrupted by incarceration, which is associated with
involvement in gun violence. Individuals are excluded if
they plan to leave the study area within 1 year. This exclu-
sion criterion excludes participants who are unable to
complete follow up and thus unable influence or be influ-
enced by neighborhood changes. Concomitant interven-
tions are permitted.

Recruitment, procedures, and follow-up

For the housing stability component, the recruitment
and assessment processes are described above and sum-
marized in Fig. 2. The hypothesized determinants were
originally developed based on the Consolidated Frame-
work for Implementation Research (CFIR) and grouped
by levels [28]. Participants meeting the inclusion criteria
and who consent to participate will complete a baseline
assessment on the day of enrollment. Participants will
then engage in a comprehensive, tailored financial edu-
cation and counseling program through the ULSC to
address their housing instability. The education compo-
nent includes learning objectives such as understand-
ing how credit scores work, creating and maintaining a
budget, developing habits to save money, setting sound
financial goals, and avoiding debt. The financial educa-
tion program is milestone-based, so participants move

Hypothesized Determinants
(based on CFIR, grouped by level

Implementation Strategies
(informed by ERIC taxonomy)
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forward to the next lesson only after prior content has
been mastered. This approach fosters self-efficacy and
confidence and ensures graduates of the program are
equipped with the skills needed to maintain financial
security after financial supports expire. Financial sup-
ports in the form of rental assistance or down payment
assistance and/or low-interest home loans will be pro-
vided to participants when the appropriate milestones
have been achieved. Most people are able to complete
the financial education program within six months. At
the beginning and end of their course, participants will
complete a knowledge assessment to assess their under-
standing of financial topics (e.g., how credit reports work
and how much money should be in savings) and their
perceptions of the acceptability, appropriateness, and fea-
sibility of the program. At the time of enrollment and at
6-months, 1-year and 2-years, ULSC will contact partici-
pants by phone to assess their housing situation (i.e., they
remained in their home/apartment, moved to a different
home/apartment and if so why, were evicted, underwent
foreclosure) and financial situation (i.e., how much in
savings). We will also assess other outcomes such as self-
efficacy, perceived health and well-being, and financial
knowledge.

In addition, a subset of participants in each neighbor-
hood will be asked if they are willing to participate in a
focus group to explore implementation outcomes (e.g.,
satisfaction with the intervention and content delivery,

Outcomes
(based on RE-AIM & Proctor models)

Hypothesized Mechanisms
(grouped by Collective Well-being domain)

ivic / ighbe Change infrastructure Acceptability (Individuals/families)
—‘ Family M Program M city + Comprehensive financial education services with Opportuni o Knowledge of services
" close follow-up Home ownership builds wealth (H) Individual identification with org
g 2| Nocost Trustworthy Addresses structural Engaging people affected byincarceration *Financial education increases History of trauma
z 2| | Coordinated support  collaborators barriers « Direct outreach to eligible participants (door-to- financial stability and ability to meet Appropriateness
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Fig. 2 Logic model describing the multi-level, multi-component TRUE HAVEN intervention and measurable outcomes
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perceived usefulness of the intervention) in the second
half of or right after their 6-month enrollment period.
These focus groups will include a purposive sample of 20
participants each half year, stratified by gender, race, and
age, and each focus group will have no more than 8 par-
ticipants. We will hold separate focus groups with men
and women to understand if and how various factors
affect men and women differently. The focus group will
be no longer than 90 min in length and participation will
be voluntary — the participants will still be able to com-
plete the other parts of the program if they elect not to
join the focus group. We will also collect data on imple-
mentation outcomes (i.e., adoption, acceptability, feasi-
bility, appropriateness) from the staff members delivering
the financial education (i.e., housing counselors; other
ULSC staff). This will be in the form of bi-annual assess-
ments programmed in Qualtrics and administered by
the program manager of this study in person or over the
phone. We will also recruit a sample of staff for focus
groups yearly to qualitatively explore these outcomes.
Participant dropout and retention will be monitored.

The above procedures all refer to the housing assis-
tance part of the intervention. In addition, we will also
recruit 50 community members from each neighborhood
to be trained in trauma-informed counseling by our part-
ners at Clifford Beers Clinic. We will ask them to track
and report the number of people they counsel each week
to the program manager. Some of them may be asked to
participate in implementer focus groups as well. Out-
comes will be assessed in aggregate at the neighborhood
level, including how many people were newly referred for
mental health care and neighborhood rates of depression,
anxiety, and symptoms of post-traumatic stress. Still, we
will not be obtaining data directly from the individuals
who are counseled or seek mental health care.

We train personnel at ULSC in informed consent pro-
cedures and confidentiality. All surveys will be adminis-
tered by an intake specialist at ULSC, who has completed
training that includes: (a) basic interviewing techniques,
(b) human subject rights, (c) issues of confidentiality
and anonymity, and (d) details of the survey instrument.
Interviewer training will be a detailed process to ensure
that the purposes and sponsorship of the research are
explained thoroughly, that questions are phrased in a
non-threatening manner, that the procedures for con-
fidentiality are clearly understood, and that interview-
ers are skilled in communicating these facts to potential
respondents. Prior to working on the project, the inter-
viewer will sign an agreement of confidentiality prohib-
iting any inappropriate use of information as outlined in
this proposal, institutional review board (IRB) standards,
or the Certificate of Confidentiality.

Page 9 of 16

Neighborhood-level randomization

Neighborhood-level randomization was carried out by
the TRUE HAVEN CAB on August 5th, 2022 by ran-
domly drawing names without replacement of the six
participating neighborhoods from a box. While over-
seeing and monitoring the implementation of TRUE
HAVEN, CAB members are also part of the intervention
as implementers and/or as part of the larger SC respon-
sible for changing discriminatory policies and lower-
ing barriers to achieving housing stability and accessing
mental health. They will also be the decision-makers on
program adaptations. The schematic diagram for the ran-
domization is in Fig. 3, following the Consolidated Stan-
dards of Reporting Trials (CONSORT) extension for the
stepped wedge cluster randomized trials [29] (see Sup-
plemental File 2 for completed CONSORT checklist) and
Standard Protocol Items: Recommendations for Inter-
ventional Trials (SPIRIT) [30] (see Supplemental File 3
for the completed SPIRIT checklist). The SPIRIT diagram
is presented in Fig. 4.

Outcome measures and data collection

Primary outcome

The primary outcome of this study is the neighborhood
incident gun violence rate. These administrative data will
be provided monthly by the New Haven Police Depart-
ment. This outcome is assessed at the neighborhood
level.

Secondary outcomes

The first secondary outcome is neighborhood social
cohesion, which is measured by the Social Cohesion sub-
scale of the Sampson Collective Efficacy Scale [31]. It is
a neighborhood-level outcome on residents’ perception
of the strengths of relationships and solidarity among
their neighbors. Social cohesion and additional neigh-
borhood-level rates of depression, anxiety, and symptoms
of post-traumatic stress will be provided by DataHaven
yearly from a representative sample. The other second-
ary outcomes are measured among participants in the
housing stability component, and include (1) participant
self-efficacy: participant belief in their capacity to execute
behaviors necessary to achieve goals, measured by the
Generalized Self-Efficacy Scale [32]; (2) perceived health
and well-being, to be assessed by the 100 Million Health-
ier Lives Adult Well-being Assessment [33] including
measures on subjective well-being, general health, health
problems, sense of direction and purpose in life, emo-
tional support, and sense of belonging to community; (3)
financial security, assessed by financial readiness for an
emergency. These participant-level secondary outcomes
will be measured every six months.
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Total N: 1400
Screening Screen potential participants by inclusion and exclusion criteria at first visit.

U

Conduct informed consent process. If agree to participate, perform baseline assessments.
(Refer to Supplemental Table 2 for schedule of activities)

5

Visit 1

Lives in eligible neighborhood?

No:
Usual care

YES:
Intervention

Follow-up visits:

Administer study intervention —
comprehensive financial counseling Sessions
(see Supplemental Table 2 for timeline)

U U

Post-Intervention assessments

6-months
1-year

Final Assessments
2-years (See Supplemental Table 2 for

details)

Fig. 3 Flow diagram for the recruitment and assessment of participants in the housing assistance component of TRUE HAVEN.

Neighborhood 7/22-12/122  1/23-6/23  7/23-12/23  1/24-6/24  7/24-12/24  1/25-6/25  7/25-12/25
Beaver Hills C T T T T T T
Newhallville C C T T T T T
Hill North & South C C C T T T T
Fair Haven C C C C T T T
Dwight & West River C C C C C T T
Dixwell C C C C C C T

Fig. 4 Schematic diagram for the community-level randomization (T: treatment period; C: control period)
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Implementation outcomes

Following the RE-AIM implementation science frame-
work [25], assessments on implementation outcomes are
collected by research coordinators at baseline and every
six months following the initiation of the intervention in
each neighborhood. We will use validated scales to assess
implementation outcomes, including measures of accept-
ability, appropriateness, and feasibility by Weiner, et al
[18], and measures of fidelity and reporting adaptations
and modifications following the Framework for Report-
ing Adaptations and Modifications-Enhanced (FRAME)
[34].

Data collection

For the primary outcome, the New Haven Police Depart-
ment will provide neighborhood-level data on gun
assaults. DataHaven, a not-for-profit organization that
collects neighborhood-level data on community wellbe-
ing and social cohesion, is our key community partner
who will provide neighborhood-level outcomes each year
of our study. Connecticut Housing Finance Authority
(CHFA) will provide neighborhood-level data on home
ownership, loan denial, eviction and foreclosure. In addi-
tion, for participants recruited to the housing assistance
program, information on sociodemographic backgrounds
will be collected at the baseline, and questionnaires will
be administered verbally either by phone or in-person
at the 6-month visit by a housing counselor, and at the
1-year and 2-year time points by phone by the program
manager. For qualitative and implementation outcomes,
there may be additional de novo questions added that
stakeholders think are important to include. Likewise,
focus group questions will be developed in collaboration
with our CAB and implementation partners and submit-
ted to the IRB for approval prior to holding any focus
groups.

Implementation-focused process evaluation

Our implementation-focused process evaluation of
TRUE HAVEN, grounded in the RE-AIM [3] and Proc-
tor [35] frameworks, will include minutes from CAB and
steering committee meetings, minutes and logs from
study team meetings, site visits, as well as interview data
collected from enrolled participants. The logic model
describing the multi-level, multi-component TRUE
HAVEN intervention and measurable outcomes are pre-
sented in Fig. 5. Protocol modifications, if needed, will
be guided by FRAME [34]. We will assess the follow-
ing domains: (1) fidelity to intervention and strategies;
(2) cost of interventions and strategies; (3) number and
percentage of individuals that complete program; (4)
number of services coordinated by each coordinator; (5)
number of services coordinated for each family; and (6)
new policies/practices that reduce barriers for families.
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Statistical considerations

Justification of sample size

The primary aim of this study is to compare the interven-
tion effect of TRUE HAVEN versus control on average
yearly shooting victim rates. With an average of 10,295
residents per neighborhood per year, leading to approxi-
mately 432,390 person-steps of follow-up over 3.5 years,
for a two-sided test between Poisson rates with a Type I
error of 0.05, intra-cluster correlation coefficient (ICC)
of 0.50 as currently estimated in these 6 neighborhoods
of New Haven, and a baseline shooting rate of 6 shooting
victims per 10,000 persons per step in the control period
as currently observed on average in these New Haven
neighborhoods, our study will have about 80% power to
detect a 28% decrease or greater in the primary outcome,
average neighborhood shooting rates, in relation to the
full TRUE HAVEN intervention package [24, 36].

For individual-level outcomes of the housing assistance
component, with approximately 1400 total participants
(i.e., 233 participant individuals/families per neighbor-
hood group) enrolled during the 3.5 year study period,
that is, about 33 participants per neighborhood per 0.5
year step, for binary outcomes (e.g., % homeownership, %
housing costs <30% of income, % improved credit score),
for a two-sided test of the difference between proportions
with a Type 1 error of 0.05, with ICCs as low as 0.01 and
as high as 0.2, our study will achieve at least 80% power to
detect an increase with the TRUE HAVEN intervention
of at least 2.4% points for outcomes where the baseline
proportion is 1% or less, 10% points for outcomes where
the baseline proportion is 20% or less, and 12% points for
outcomes where the baseline proportion is 40% or less.

Statistical analyses

For the primary outcome, we will use a log-Poisson
mixed effects model for the neighborhood shooting
rates log B (Yy; = 11X )] = fo+ 51Xy + By” + Ni + by
, where Yj;is the number of individuals affected by gun
violence for the ith neighborhood, i=1,...6, at the jth
step, j=1,...,7,X;;is the intervention status for the
neighborhood at the j th step, ti;j is an indicator function
for the step number, N; is the offset corresponding to the
population of the i # neighborhood, and b; is a mean-
zero random neighborhood effect. exp [3;] is the param-
eter of interest, the rate ratio for the overall intervention
effect and the natural exponent of the elements of 3, are
the rate ratios for the 6 step time effects. A generalized
estimating equations approach [37] will be taken for esti-
mation and inference will use the robust score test, and
an independence working correlation matrix to account
for correlations within neighborhoods in inference. Many
secondary analyses of the primary endpoint can be con-
ducted. With 6 neighborhoods, residual confounding
is possible, and in secondary analysis, the model will
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STUDY PERIOD

Enrolment | Allocation Post-allocation Close-out
TIMEPOINT** Pre-Step 0 g;fgrz ’ S’;” S’;" S’;" S{f” S’;” F;S;Z’:v fup Post-Step 6
Neighborhood enrollment X
Housing stability component enrollment
Housing stability eligibility screen
Housing stability informed consent
Mental wellness component enrollment
Neighborhood-level allocation X

INTERVENTIONS:

Housing stability—financial education

Housing stability—housing assistance

Mental wellness

Coalition to address structural racism

Control

ASSESSMENTS:

Housing stability—participant background

Mental wellness—participant background

Housing stability-- self-efficacy, perceived health
and well-being, and financial security outcomes

Mental wellness—knowledge assessment

Neighborhood-level gun violence, social
cohesion, and other outcomes

Impl tation out s (see Table 2 for
specific outcomes under RE-AIM)

Fig. 5 Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) flow diagram for TRUE HAVEN.

include adjustment for potential neighborhood-level
confounders, such as median income, percent unem-
ployed, and population density. Secondary analysis of
the primary outcome will consider modification of the
intervention effect by pre-specified potential modifiers,
such as race/ethnicity composition of the neighborhood,
median neighborhood income and season. These interac-
tions will be assessed by robust score tests of the suitable
cross-product terms.

Further secondary analysis will involve the specific out-
comes of the two key components of TRUE HAVEN --
housing and mental health services for families affected
by incarceration. Each of these components acts at
either the neighborhood, program/implementer or indi-
vidual/family levels and will include different popula-
tions with different sample sizes. In general, the overall
approaches to analysis described above will be taken.

When outcomes are continuous, generalized estimating
equations will typically use the identify link function, and
when they are binary, they will use the log link function.
If the outcomes are repeated within unit over time, a
second random effect will be included to induce the cor-
relation due to repeated measures within, say, individu-
als or implementers. Mediation analysis will be another
informative feature of the statistical analysis plan. Here,
we will assess the extent to which any improvements
to neighborhood shooting rates are mediated by ben-
eficial changes in downstream process outcomes due to
the intervention. These process outcomes could include
those given by the RE-AIM and Proctor frameworks in
the project logic model presented in Fig. 2. Mediation
analysis [38, 39] for downstream effects will use the dif-
ference method. Inverse probability weighting will be
used to address missingness in outcomes, while missing
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indicator methods will be used to handle missing covari-
ates when applicable.

Protection of participants
The risks associated with participating in this study can
be categorized as minimal (i.e., risks are regarded as
being similar to everyday risks, and there is adequate
surveillance and protections integrated into the ongo-
ing evaluation plan to discover adverse events promptly
and keep their effects minimal). We will use procedures
to promptly detect and respond to adverse events so as
to minimize their effects. Nonetheless, we will convene a
Data and Safety Monitoring Board (DSMB), a three-per-
son team with expertise in statistical analysis and public
health research among marginalized populations. DSMB
will convene to (1) periodically review and evaluate the
accumulated study data for participant safety, study con-
duct and progress, and, when appropriate, effectiveness,
and (2) make recommendations to National Institute of
Health concerning the continuation, modification, or ter-
mination of the trial. The DSMB considers study-specific
data as well as relevant background knowledge about the
intervention and population under study. Prior to initi-
ating any data review, the DSMB will be responsible for
defining its deliberative processes, including: event trig-
gers that would call for an unscheduled review, stopping
procedures that are consistent with the protocol, and vot-
ing procedures. The DSMB is also responsible for main-
taining the confidentiality of its internal discussions and
activities as well as the contents of reports provided to it.
The DSMB will review the protocol for any major con-
cern prior to implementation. During the study period,
the DSMB will review cumulative study data to evaluate
safety, study conduct, and scientific validity and integrity
of the trial at 6-month intervals. As part of this responsi-
bility, DSMB members must be satisfied that the timeli-
ness, completeness, and accuracy of the data submitted
to them for review are sufficient for evaluation of the
safety and welfare of all study participants. The DSMB
will also assess the performance of overall study opera-
tions and any other relevant issues, as necessary.

Data input, storage and management

Survey responses collected electronically through Yale
Qualtrics and data transferred from collaborative orga-
nizations (e.g., New Haven Police) will be stored on Yale
University encrypted, password-protected computers
and servers. All community-based organizations deliv-
ering the interventions have the necessary authoriza-
tions to collect and store the relevant data (e.g., Housing
and Urban Development certification). All paper forms
with identifiable information will be securely stored in
a locked cabinet in the Yale SEICHE Center for Health
and Justice until the completion of the study. Once the
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data from various administrative databases have been
linked, the dataset will be stripped of individual identi-
fiers prior to data analyses. Data analyses will be carried
out by study analysts, and data access will be limited to
only authorized study team members. At the end of the
study, all records will continue to be kept in a secure
location for as long a period as dictated by the reviewing
IRB, institutional policies, regulatory, or sponsor/funding
agency requirements.

Current status of TRUE HAVEN

TRUE HAVEN opened for enrollment on February 1,
2023, and is ongoing for participant recruitment (see
the sample flyer in Supplemental File 5). Our study team
holds regular meetings, site visits to local partner orga-
nizations to promote recruitment, and trainings. The
CAB holds monthly meetings and the SC holds quarterly
meetings and is comprised of representatives from each
of the implementation partner organizations (see Supple-
mental Table 1) and also members of complementary
organizations working to reduce rates of gun violence
in New Haven, such as Project Longevity, a program
that uses community involvement, social services, and
focused policing to positively reduce involvement in gun
violence. All community partners are paid for their time.
For in person interactions with participants or research
staff, we ensure study procedures focus on minimizing
risk of COVID-19 transmission with mask-wearing and
optimized social distancing (6 feet), and maintaining flex-
ibility in schedule for any uncertainty with the circum-
stances, such as COVID infection among participants or
implementing staff.

Discussion

TRUE HAVEN is a novel multi-level intervention pack-
age that aims to reduce rates of community gun violence
through three strategies that focus on increasing hous-
ing stability (individual/family level), mental well-being
(neighborhood/community level), and addressing struc-
turally racist policies (city/state level) in New Haven,
CT. Several aspects make our study innovative. First, our
study applies a novel theoretical framework of collective
well-being to upend the effects of centuries of structural
racism that has resulted high prevalence of gun violence.
This differs from traditional approaches to gun violence
that focus on the victim in isolation or on remediating
the perpetrator of gun violence, as we recognize that the
family and community context has a greater long-term
influence on behaviors and outcomes.

Second, we design this multi-system strategy to
strengthen the community’s self-sufficiency across mul-
tiple domains of collective well-being. We recognize
that single-system approaches like supporting hous-
ing or increasing access to mental healthcare alone are
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insufficient to sustain positive outcomes because of other
counteracting community-level forces.

Third, we apply advanced and novel methods in imple-
mentation science and experimental design to study the
effectiveness and impact of the intervention package.
We embed this research in an implementation science
framework to systematically assess whether change in
processes (e.g., convening a community advisory board)
and progress towards achieving outcomes related to
addressing structural racism (e.g., percent homeown-
ership and number of racist policies changed), reduces
the rates and effects of gun violence, and improves the
health and overall well-being of all in our community.
We employ a stepped wedge design that sequentially ran-
domizes the six neighborhoods with among the highest
rates of gun violence in the New Haven Area. Our com-
munity-based implementation science approach, coupled
with the stepped wedge design, will be the first time such
a design is used to evaluate an intervention package on
gun violence through addressing structural racism in an
integrated manner. We will collect multi-level data at
the implementer level, individual level, neighborhood-
level, and city level on the adoption, implementation,
reach, effectiveness and maintenance of components of
the intervention package. Such an effort can help inform
future implementation efforts both in New Haven and in
other community contexts.

Fourth, we have engaged institutions that have ben-
efited from structural racism to actively re-invest in these
communities. We will establish a process for strengthen-
ing and shifting the power balance towards these histori-
cally marginalized communities to realize their untapped
and oppressed potential. New Haven has a community
of powerful local institutions including hospitals, uni-
versities, and city leaders who have recognized struc-
tural racism as a public health threat and are committed
to recognizing their own culpability and to repair harm
through community reinvestment. Study results will be
peer-reviewed, published, and communicated to partici-
pating neighborhoods and community organizations.

Limitations

First, the neighborhoods under intervention are geo-
graphically close to each other and social networks span-
ning across neighborhood are expected. Benefits received
from the intervention among those in one neighborhood
may affect those in another, which leads to the spillover
of the treatment effect. Second, TRUE HAVEN is a non-
blinded study due to practical considerations, and the
sequenced time of initiation of the intervention across
the neighborhoods are known. Although the primary
outcome of gun violence incident rate is perhaps less at
risk of bias from lack of blinding, certain secondary out-
comes could result in bias due to non-blinding. Third,

Page 14 of 16

our study site is located in New Haven, CT, a northeast
U.S. city, and has potentially limited generalizability to
other locations where the causes of gun violence and
the amount of community resources may be different.
Fourth, there may be exogenous factors that affect rates
of gun violence over the course of 5 years (e.g., changes in
funding, elections of new political leaders) that make the
results more difficult to interpret. We can use data from
neighborhoods in similar Connecticut cities, Bridgeport
and Hartford, that can serve as additional comparisons to
identify secular trends.

Conclusion

TRUE HAVEN will generate data on the effect of a novel
intervention package on reducing community gun vio-
lence. At this project’s completion, evidence for whether
and how addressing structural racism citywide by
increasing housing stability and home ownership, income
and wealth, and access to mental health services will lead
to a reduction in gun violence will be available.
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