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Abstract 

Background Approximately 115,000 young adults will experience their first episode of psychosis (FEP) each year 
in the USA. Coordinated specialty care (CSC) for early psychosis is an evidence-based early intervention model 
that has demonstrated effectiveness by improving quality of life and reducing psychiatric symptoms for many 
individuals. Over the last decade, there has significant increase in the implementation of CSC programs through-
out the USA. However, prior research has revealed difficulties among individuals and their family members accessing 
CSC. Research has also shown that CSC programs often report the limited reach of their program to underserved 
populations and communities (e.g., ethnoracial minorities, rural and low socioeconomic neighborhoods). Dissemina-
tion and implementation research focused on the equitable reach and implementation of CSC is needed to address 
disparities at the individual level.

Methods The proposed study will create a novel integrative multi-level geospatial database of CSC programs 
implemented throughout the USA that will include program-level data (e.g., geocoded location, capacity, setting, 
role availability), provider-level data (race, ethnicity, professional credentials), and neighborhood-level census data 
(e.g., residential segregation, ethnic density, area deprivation, rural-urban continua, public transit time). This database 
will be used to characterize variations in CSC programs by geographical location and examine the overall reach CSC 
programs to specific communities. The quantitative data will be combined with qualitative data from state admin-
istrators, providers, and service users that will inform the development of dissemination tools, such as an interactive 
dashboard, that can aid decision making.

Discussion Findings from this study will highlight the impact of outer contextual determinants on implementation 
and reach of mental health services, and will serve to inform the future implementation of CSC programs with a pri-
mary focus on equity.
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Contributions to the literature

• This study will create a novel integrative multi-level 
database of more than 346 coordinated specialty care 
programs for early psychosis that links provider-, pro-
gram-, and neighborhood-level characteristics.

• This is the first study that uses a health equity lens to 
examine outer contextual factors and the potential 
reach of CSC programs.

• Findings from this study will inform future implemen-
tation of coordinated specialty care programs with 
specific attention to how policies and practices inform 
equitable access.

Introduction
Nearly 10 million Americans live with a psychotic dis-
order, and of those, up to 115,000 individuals experi-
ence their first episode of psychosis (FEP) before age 
25, each year in the USA [1–3]. Neighborhoods where 
individuals reside are important determinants of health. 
Neighborhood-level determinants cover a broad range 
of social, economic, and political conditions, includ-
ing urbanicity; ethnic density (racial composition of 
communities); and residential stability, which are con-
sidered outer contextual factors that impact access to 
resources, opportunities, and services. The concept of 
reach in implementation science is often defined as the 
proportion of individuals who are willing to participate 
in services or who receive timely and adequate services 
[4–6]. Shelton et al. defined reach as the one component 
in RE-AIM that considers whether services equitably 
reach populations or communities and how neighbor-
hood determinants may or may not influence reach [7]. 
The overall reach of mental health services to individu-
als in the early stages of psychosis may vary based on the 
neighborhood characteristics where individuals reside by 
shaping where services are implemented and the type of 
mental health services that are offered [8]. Prior research 
has demonstrated that historically minoritized and/
or underserved communities have less access to mental 
health and specialty care services, resulting in dispari-
ties [9–11]. Outer contextual factors maintain systemic 
inequity in neighborhood-wide access to mental health 
care, including early intervention services for psychosis 
[12–15].

Implementation of coordinated specialty care for early 
psychosis
Based on early intervention programs implemented in 
other countries (e.g., Great Britain, Canada, Australia), 
coordinated specialty care (CSC) models are designed 

to improve outcomes for FEP by providing multiple evi-
dence-based interventions. The combination of evidence-
based interventions is delivered by a multidisciplinary 
team and includes the following components: (1) family 
psychoeducation, (2) individual or group psychother-
apy, (3) case management, (4) low doses of select antip-
sychotic medication, and (5) supported education and 
employment [16, 17]. The National Institute of Mental 
Health (NIMH) has stated that CSC models are the gold 
standard of care for early psychosis in the U.S.

To date, approximately 350 CSC programs have been 
implemented in 49 states across the U.S. [18, 19]. The 
increasing number of CSC program throughout the U.S. 
has been facilitated by the allocation of federal funds 
through the Community Mental Health Block Grant to 
support states in the scale-up of evidence-based early 
interventions such as CSC. Along with the increase in 
the number of CSC programs implemented is the grow-
ing body of evidence that has demonstrated the effec-
tiveness of CSC on improving the quality of life and 
psychiatric symptoms throughout treatment [16, 17, 20, 
21]. Over the years, CSC programs have been adapted, 
creating variations in size, additional services offered, 
and team roles, yet very little is known about the current 
organizational-level landscape of CSC programs. Given 
the expansion of CSC programs, it is also unclear where 
programs are most likely to be geographically located 
and whether certain communities have the potential to 
access spatially distributed opportunities and whether 
CSC equitably reach communities that have been under-
served. Without this knowledge to guide future decision-
making on implementation of CSC programs, inequities 
in access, service utilization, and treatment outcomes will 
continue to exist.

Dissemination and implementation science to reduce 
inequities in mental health services
Dissemination and implementation (D&I) science pro-
vides an underutilized approach to address inequities 
and disparities in mental health care, particularly as it 
pertains to access and reach of services. Dissemination 
science seeks to develop and understand strategies that 
facilitate the spread of evidence-based interventions to 
stakeholders [22]. Work in this area has largely focused 
on the translation of evidence for policymakers to assist 
in the decision-making process and inform mental health 
policies [23–25]. Yet, to the authors’ knowledge, there 
has been very limited dissemination research that has 
primarily focused on addressing disparities by translating 
evidence to inform equitable decision-making.

Implementation science has been defined as the study 
of methods or strategies that promote the uptake of 
evidence-based practices into routine practice, with the 
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primary goal of improving the quality and effectiveness 
of health services [26]. Components of implementa-
tion science have largely focused on whether services 
are delivered as intended and whether evidence-based 
interventions or models are staffed as intended to pro-
vide optimal care based on evidence of effectiveness. 
These intentions are often influenced by contextual fac-
tors which are a unique set of factors, circumstances, or 
characteristics of the environment that surround imple-
mentation efforts [27, 28]. Existing determinant frame-
works such as the Theoretical Domains Framework 
[29, 30] and the Consolidated Framework For Imple-
mentation Research [31] refer to inner (organizational 
environment—e.g., culture, readiness) and outer (wider 
environment beyond organization—e.g., local infra-
structure, physical environment) contextual factors as 
important constructs that may hinder or facilitate imple-
mentation. Research has demonstrated the relationship 
between inner contextual factors and implementation 
outcomes in a variety of settings [32–34], but less empha-
sis has been placed on understanding the relationship 
between outer contextual factors and implementation 
[27, 35]. Through an equity lens, purposeful research is 
needed that considers how outer contextual factors such 
as neighborhood-level determinants may impact how 
programs are staffed, the type of services offered, and 
how services are delivered, all of which are vital  to the 
implementation and sustainability or programs.

Methods
Study aims
The current study utilizes concepts from dissemination 
and implementation science to understand and address 
potential inequities in the reach (accessibility and avail-
ability) of CSC throughout the U.S. The study aims are:

1. To characterize the variation in program-level char-
acteristics of CSC by geographical location

2. To examine the reach of CSC programs, using geo-
graphical accessibility as an indicator, based neigh-
borhood-level characteristics

3. To develop an interactive dashboard using web-
mapping technology that will translate evidence to 
enable decision makers and community stakehold-
ers to make evidence-informed decisions on program 
implementation to expand reach of services equitably

Conceptual framework
The National Institute of Minority Health and Health 
Disparities (NIMHD) Research Framework organizes 
levels of determinants (individual, interpersonal, neigh-
borhood, societal) by domains of influence (biological, 

behavioral, physical/built environment, sociocultural 
environment, health care system), using a socio-eco-
logical approach [36]. It offers a systematic approach to 
identify and locate influences that may be especially rel-
evant to understanding inequities in care [37]. Previous 
research has focused on individual- (e.g., demographics) 
and interpersonal-level determinants (e.g., family mem-
bers) and the interaction with biological and behavioral 
domains to understand onset of psychosis-like experi-
ences, CSC service utilization, and treatment outcomes 
[21, 38, 39].

Neighborhood-level determinants influence inequities 
in mental health services and outcomes.  The physical/
built environment encompasses the community envi-
ronment. Rurality and low socioeconomic area depriva-
tion are neighborhood-level determinants that have been 
associated with the limited distribution of mental health 
resources in these areas [10, 40]. The sociocultural envi-
ronment, which includes local structural discrimination, 
racial residential segregation, and ethnic density, is often 
considered  as proxies for racism. There are well-known 
associations between residential segregation and eth-
nic density, and mental health disparities, yet no study 
to date has examined residential segregation and eth-
nic density effects on the distribution of CSC programs. 
Limited geographic accessibility may contribute to these 
well-known disparities and may be a driving factor that 
impacts the reach of CSC. Within the healthcare sys-
tem domain, there has been a scale up and expansion of 
CSC; however, very little is known about organizational 
resources such as treatment setting, role availability, and 
provider characteristics of CSC programs and the vari-
ability that may exist throughout the U.S. Taken together, 
the proposed project focuses on outer context of  CSC 
through neighborhood-level determinants in the physi-
cal/built environment (e.g., rural/urban, area deprivation) 
and sociocultural environment (e.g., ethnic density, resi-
dential segregation), the inner context of CSC (e.g., loca-
tion, treatment capacity, size, provider characteristics), 
and the relationship that these contextual factors have 
with the availability and accessibility of CSC programs.

Study design
Guided by the conceptual framework, illustrated in 
Fig.  1, we will use a multi-level cross-sectional design 
that utilizes data from multiple sources, whereby facility-
level data will be collected from > 346 CSC programs 
across the U.S., which will then be merged with neigh-
borhood-level Census data based on the geographic loca-
tion of CSC programs. In aim 1, we will characterize CSC 
programs based on facility-level data and understand 
the geographic distribution by neighborhood-level fac-
tors. In aim 2, we will examine the association between 
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neighborhood-level factors and access to CSC programs 
to identify geographic disparities. In aim 3, we will con-
duct qualitative interviews  with mental health adminis-
trators and policy makers, CSC providers, and service 
users and their family members/support persons. Quan-
titative and qualitative findings will be used to inform the 
development of an interactive dashboard with web map-
ping visualization capabilities to disseminate findings 
from aims 1 and 2. The goal of our interactive dashboard 
is to aid policy and decision makers on the placement of 
CSC programs, in an effort to provide equitable access.

Quantitative survey and measures
To contextualize information about CSC programs, 
aggregated client- and provider-level data and program-
level characteristics will be collected using a REDCap-
based survey (Table 1). Program-level characteristics will 
be gathered using modified questions from the Mental 
Health Services Questionnaire [41]. The physical location 
of each program will be geocoded using ESRI ArcGIS 
Business Analyst USA Local Composite geocoder and R 
software. Programs will be asked to provide information 
on program size, such as client capacity, services offered, 
and number of team members. Programs will also be 
asked to provide information on the types of fund-
ing they receive (e.g., Community Mental Health Block 
Grants, donor funds) as well as what forms of payment 
or non-payment (e.g., Medicaid, private, free services) 
are accepted. Additional questions will be asked on pro-
vider-level characteristics, such as race and ethnicity, age, 
and professional background, and client-level aggregated 

sociodemographic information on clients currently 
served.

Survey recruitment and data collection procedures
Trained research staff will contact each CSC program 
listed in the integrated directory (by phone call or emails) 
to confirm and obtain the physical address of the CSC 
program and to answer  survey  questions. Programs 
will be provided with an option to complete the survey 
over the phone or through a REDCap-based survey link, 
which will be emailed to the point of contact person, 
preferably program directors. To address weaknesses in 
the rigor of prior research and to ensure a high response 
rate for programs, the following strategies will be used: 
(1) an initial email request will be sent to CSC programs 
from the investigative team; (2) phone calls/emails to 
known state-level administrators will be conducted to 
increase buy-in and participation from CSC programs in 
the state; (3) follow-up calls for clarification on the study 
and to collect additional/missing information with pro-
gram directors will be performed by research staff; (4) 
respondents will be compensated with a $30 e-gift card 
for completing the online survey; (5) reminder calls/
emails will be sent to respondents to complete the sur-
vey. It is anticipated that by the end of the data collection 
period, there will be a final response rate of 80%.

Semi‑structured interviews
Approximately 80 qualitative interviews will be con-
ducted to contextualize quantitative findings and to 
inform the development of a national GIS, using web 
mapping and visualization technology. Interviews will be 

Fig. 1 Conceptual framework
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conducted with 25 state-level mental health administra-
tors and policy makers involved in the implementation of 
CSC in their state, 25 CSC providers to gather insight on 
the potential barriers and facilitators to the reach of their 
CSC, and 30 interviews with service users of CSC and 
their family members to understand community assets 
and needs. A purposeful sampling strategy will be used to 
recruit participants to achieve a balance between increas-
ing inference quality/trustworthiness (internal validity) 

and generalizability/transferability (external validity) 
[42]. Consent forms will be emailed and reviewed with 
each state and local policymaker or service user and fam-
ily member using e-consent procedures. Interviews will 
be conducted virtually using an online meeting platform 
(e.g., Zoom) or by phone  and will last approximately 
one hour. Participants will be remunerated $50.

Table 1 Table of measures and indicators

RUCA  Rural-urban commuting areas, ACS, US Census Bureau American Neighborhood Survey, CSC Coordinated specialty care, CMHB Community Mental Health Block 
grant

Domains and constructs Level and constructs Source Measure, definition, categories Aim

Enabling facility‑level factors
Healthcare system Location Directory Number, street, direction, city, state, zip code Aims 1, 2, and 3

CSC program-level characteristics

Size Survey Capacity (number), service delivery team 
(number)

Aim 1

Setting Survey Hospital, neighborhood outpatient, university-
hospital clinic

Aim 1

Funding Source Survey Block grant funds, hospital, university, donors, 
federal grants, other.

Aim 1

Payment Survey Private, public, no insurance, self-payment Aim 1

Services Survey E.g., occupational therapy, telehealth services, 
translators

Aim 1

Referrals Survey E.g., emergency room, family member, criminal 
justice system

Aim 1

Provider-level demographics

Race/ethnicity Survey Non-Hispanic Black, non-Hispanic White, Asian, 
Pacific Islander, American Indian/Alaska Native, 
Latinx

Aim 1

Professional credentials Survey E.g., licensed social worker, clinical psychologist, 
medical doctor, mental health counselor

Aim 1

Gender Survey E.g., cis male, transgender female Aim 1

Client-level characteristics

Race/ethnicity Survey Non-Hispanic Black, non-Hispanic White, Asian, 
Pacific Islander, American Indian/Alaska Native, 
Latinx

Aim 1

Gender Survey E.g., Cis Male, Transgender Female Aim 1

Age Survey Mean age Aim 1

Language Survey % of non-English speaking; % of monolingual 
Spanish

Aim 1

Contextual neighborhood‑level factors
Geographic accessibility Survey 2019 ACS Availability of CSC programs relative to the popu-

lation size, proximity, time
Aims 2 and 3

Physical/built environment Rurality/urbanization RUCA Metropolitan, micropolitan, rural Aims 1, 2, and 3

Socioeconomic area deprivation 2019 ACS Neighborhood concentration disadvantage, 
concentrated poverty

Aims 1, 2, and 3

Broadband internet 2019 ACS Availability of broadband internet subscription 
rates

Aims 2 and 3

Public transportation 2019 ACS Public transit time Aims 2 and 3

Sociocultural environment Residential segregation 2019 ACS Index of dissimilarity, separation index Aims 1, 2, and 3

Ethnic density 2019 ACS Neighborhood-level racial/ethnic composition Aims 1, 2, and 3
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Data analysis
Descriptive analysis for aim 1
To characterize CSC programs within each state and col-
lectively, program-level data will be analyzed descrip-
tively with means and standard deviations (SDs) for 
continuous measures (i.e., size), frequencies (N), and 
percentages for categorical measures (i.e., setting, fund-
ing source, payment, provider and client characteris-
tics). Medians and interquartile ranges will be provided 
for non-symmetric distributions, as necessary. Data will 
also be stratified by setting type to identify potential dif-
ferences using simple linear regression for each program-
level characteristic. T-test will be used to determine 
whether an association exists (i.e., the regression coeffi-
cient is non-zero) between facility capacity, service deliv-
ery team size, the number and types of services offered, 
the average proportion of provider race/ethnicity and 
sex/gender, the average proportion of client race, client 
sex/gender, non-English speaking clients, average cli-
ent age, and the rurality of neighborhood (census block 
groups). Chi-square tests will be performed to assess the 
association of setting, funding source, payment, referral 
type, and rurality. All analyses are unadjusted for poten-
tial confounding factors. Inferential results will be pre-
sented as unstandardized regression coefficients with 
95% confidence intervals. The alpha error rate to 0.05 
will be set as the threshold for statistical significance. All 
analyses will be conducted using STATA version 14.2 or 
the R statistical software when applicable.

Multi‑level and spatial analysis for aim 2
To examine reach, three measures will be used to calcu-
late geographic accessibility. First, distance from block 
groups to the closest CSC program will be calculated. 
Second, transit time from urban block groups to the clos-
est CSC program will be estimated. Third, a two-step 
floating catchment area method with a distance decay 
function will be used [43]. This technique accounts for 
the availability and capacity of CSC programs relative to 
the population size, proximity of CSC programs relative 
to block groups, and time as a potential barrier within 
catchment areas [44, 45]. The physical location of CSC 
programs will be geocoded (i.e., latitude and longitude). 
Travel time will be measured using the ESRI ArcGIS 
Network Analyst between the geographic coordinates of 
the street intersection points, representing the CSC pro-
gram and block group population weighted centroids. 
Considering both speed limits and turn-by-turn calcula-
tions, the Network Analyst tool will estimate travel time. 
Block groups will be represented by the latitude and 
longitude of population weighted centroids that capture 
how populations are distributed in block groups. The 
two-step floating catchment area method uses floating, 

overlapping catchment areas. This method includes a 
distance decay function equivalent to recognizing that 
population groups are not equally likely to be access-
ing services from both nearby and up to the catchment 
boundaries which denotes that the interaction between 
population and facilities decreases as distance between 
them increase [43, 46].

Analyses will be conducted at the census block group 
level. Using the geocoded address for CSC programs 
from aim 1, the number of CSC programs per population 
(N (%)) will be summarized stratified on rural-urban con-
tinua, socioeconomic area deprivation, residential segre-
gation, and ethnic density. To bridge the gap between aim 
1 and aim 2, measures of central tendency and variability 
(i.e., means and standard deviations (SDs) for continu-
ous measures (i.e., size), frequencies (N) and percentages 
for categorical measures) will be used to describe avail-
ability by rural-urban continua, socioeconomic area dep-
rivation, residential segregation, and ethnic density of 
the census block groups in which the CSC programs are 
available. The median and IQR will be calculated in cases 
where variable distributions are found to be asymmetric. 
Neighborhood-level factors that likely impact the acces-
sibility of CSC programs will be modeled. Key covari-
ates including rural-urban continua, socioeconomic area 
deprivation, residential segregation, and ethnic density 
will be introduced into the model. Appropriate random 
effects will be used to account for the clustering of coun-
ties within states and neighborhoods within counties to 
yield valid variance estimates. Effects of rurality, neigh-
borhood disadvantage, racial composition (e.g., percent 
of Hispanic and African American populations), areas 
with broadband internet shortages, and access to public 
transportation will be investigated. Multilevel modeling 
(i.e., mixed effects modeling or hierarchical modeling) 
will be conducted separately for each neighborhood-level 
characteristic (i.e., rural-urban continua, socioeconomic 
area deprivation, residential segregation, ethnic density). 
Following the unadjusted models, a multilevel model 
with all main effects for neighborhood-level factors will 
be fit to determine the adjusted effects of each variable 
and whether the impact of a specific variable remains 
after controlling for other factors.

Qualitative data analysis
All qualitative interviews will be recorded, transcribed 
verbatim, and subsequently imported into ATLAS.ti, a 
qualitative software for coding and analysis [47]. A qual-
ity assurance protocol for qualitative analysis will be 
built into management and analysis, 25% of transcripts 
will be checked to verify accuracy of transcription, and 
20% of transcripts will be double coded by Dr. Oluwoye 
and a trained research coordinator to ensure inter-coder 
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reliability of ≥ 90%. We will use a direct content analy-
sis to inform our analysis of interviews. A direct content 
analysis will include systematically assigning predeter-
mined codes throughout the text [48]. Additional codes 
will be developed independently through an inductive 
process to identify themes that emerge from the data. To 
ensure consistency, a final codebook will be developed 
after several meetings prior to the final coding of tran-
scripts. Resulting categories and themes will be summa-
rized and used to inform essential elements needed for 
the interactive dashboard.

Dissemination interactive dashboard development
Quantitative and qualitative data collected will be used to 
develop the web mapping visualization dashboard. Data 
regarding geographic accessibility to CSC programs, 
ADI, urban-rural status, ethnic density, and residential 
segregation will be aggregated at the census block group 
level and will be visualized using a web mapping dash-
board interface. CSC programs throughout the U.S. will 
also be mapped. The dashboard will be created using 
d3 and OpenEpi JavaScript libraries, which are capable 
of creating advanced data-driven visualizations while 
incorporating statistical analysis functionalities. Aggre-
gated data at the state, county, and block group level will 
enable users to zoom into different areas across the U.S. 
while simultaneously facilitating data analysis. Through 
display of univariate and bivariate statistics the dash-
board will provide flexibility in exploring the data and a 
platform that will stimulate scientific insight. This visu-
alization also combines Scalable Vector Graphics based 
web mapping (an XML-based vector image format with 
support for interactivity and animation) and highly 
compressed spatial data using Topojson technologies, 
creating benefits like quick loading times and a highly 
responsive interactive experience. Spatial and non-spatial 
data will be stored separately, housed on servers hosted 
by Washington State University, which will allow quicker 
data updates which will be maintained beyond the study 
period. This easy-to-use platform and its advanced ana-
lytical features will facilitate comparison of CSC program 
characteristics in different regions, generate new research 
questions, and validate or refute existing hypotheses.

Discussion
By completing the proposed aims, this study will con-
tribute to an increasing body of literature that explores 
the relationship between environmental and neighbor-
hood-level determinants  and the dissemination and 
implementation of CSC. Findings have the potential 
to inform policy surrounding future  and existing CSC 
programs. Specifically, focusing on the funding and 

placement of CSC to improve the reach of programs 
to underserved communities. Additionally,  the results 
from this study could be used to  identify strategic 
points of intervention to improve access to and engage-
ment in mental health services. Such information will 
facilitate strategic partnerships between state and local 
agencies with agencies or organizations in underserved 
areas. It will also help organizational leaders and pro-
viders understand barriers to CSC programs that have 
yet to be examined.
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