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Abstract

Supported by the 10% set-aside funds in the Community Mental Health Block grant, distributed
at the state level, coordinated specialty care (CSC) have been widely disseminated throughout
the U.S. This study explores variations in the geographical accessibility of CSC programs

by neighborhood level characteristics in Washington State. CSC locations were geocoded.
Socioeconomic neighborhood deprivation (i.e., Area deprivation index) and rurality (i.e., Rural-
Urban Commuting Area codes) were neighborhood level characteristics extracted from the
2018 American Community Survey. Geographic accessibility of CSC was assessed using a
two-step floating catchment area technique and multilevel linear models were used to examine
the association between specific neighborhood characteristics and geographic accessibility. The
association between access and socioeconomically deprived neighborhoods varied differentially
by neighborhood rurality (an interaction effect). Model estimates indicated that the least
deprived, metropolitan neighborhoods had the best access (M = 0.38; Cl: 0.34, 0.42) and rural
neighborhoods in the second most deprived quartile had the worst access (M = 0.16; Cl: 0.11,
0.21) to CSC. There was a clear decrease in accessibility for more rural neighborhoods, regardless
of other neighborhood characteristics. In conclusions, findings provide important insight into
how resource distribution contributes to geographic disparities in access to CSC. The use of
spatial analytic techniques has the potential to identify specific neighborhoods and populations
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where there is a need to expand and increase availability of CSC to ensure access to rural and
socioeconomically deprived neighborhoods.
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psychosis; Washington State

Introduction

In the U.S. coordinated specialty care (CSC) is comprised of multiple evidence-based
practices, designed to provide acute care for individuals experiencing the early phases of
psychosis (Correll et al., 2018). Similar to early intervention programs implemented in other
countries, such as Australia, Canada, and Great Britain, CSC includes family education

and support, individual or group psychotherapy, medication management (i.e., low doses

of antipsychotic medications), and supported employment and education, delivered by a
multidisciplinary team (Wright et al., 2019). The Recovery After an Initial Schizophrenia
Episode-Early Treatment Program (RAISE-ETP) demonstrated that CSC improved quality
of life and reduced symptom severity among individuals experiencing their first episode

of psychosis (FEP) relative to those who received standard outpatient mental health care
(Kane et al., 2015). Since the RAISE-ETP study, and supported by the 5-10% set-aside in
the Community Mental Health Block Grant which provides funds for states in the U.S. to
implement evidence-based early intervention, there are approximately 300 CSC distributed
throughout the U.S. (Everett & Heinssen, 2019; Rosenblatt, 2018). Washington State serves
as an example of using these allocated funds to support the implementation of ten CSC
across the state, with the aim of reducing the duration of untreated psychosis and providing
specialized mental health services for FEP (Oluwoye, Reneau, et al., 2019).

Several studies have examined the pathways to CSC programs among individuals
experiencing FEP and their family members (Cabassa et al., 2018; Oluwoye, Cheng, et

al., 2019; Stain et al., 2018). Findings from these studies suggest that limited accessibility
of CSC is a contributing factor to delays in seeking treatment, further extending the
duration of untreated psychosis. Recently, studies have demonstrated geographic variations
in the duration of untreated psychosis, specifically for low socioeconomic neighborhoods
which tend to have a significantly longer duration of untreated psychosis (Ku et al., 2020;
O’Donoghue et al., 2016; Reichert & Jacobs, 2018). Similarly, studies have shown that
neighborhood-level determinants (e.g., socioeconomic deprivation, rurality) also contribute
to variations in the access to mental health services (Chow et al., 2003; Cummings et al.,
2016, 2017).

Geographic or spatial accessibility can be defined as the distance or time travelled to the
point of service (Guagliardo, 2004). The assessment of spatial accessibility to services
has been frequently used to examine accessibility of primary care providers and other
behavioral health services (e.g., suicide prevention) to identify geographic disparities and
inform health system policies (Cummings et al., 2017; Graves et al., 2020; McGrail,
2012). Given the importance of mental health services being available in proximity to
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an individual’s community (Moe et al., 2018), it is surprising that very few studies have
examined the geographic accessibility of CSC. To date there has been one study to use
spatial analytic techniques to examine the geographic distribution of CSC enrollees in
Connecticut, U.S. (Mathis et al., 2018). They found that that there were less residents from
specific neighborhoods (i.e., high income households, racially homogeneous neighborhoods)
enrolled in their CSC, identifying potential neighborhoods that may experience more
difficult pathways to CSC.

Rather than focusing on the geographical distribution of individuals’ residence, we postulate
that the first step to understanding variations in duration of untreated psychosis and
inequities in CSC service utilization is to assess whether there are geographical variations

in the accessibility of CSC. Thus, the objective of the present study is to characterize the
geographical distribution of CSC in Washington State and to identify potential geographic
disparities in access to these specialty mental health services. Specifically, this study will
explore variations in accessibility of CSC across levels of rurality and socioeconomic
neighborhood deprivation in Washington State.

Data Sources

Measures

This cross-sectional study was conducted at the Census block group level, the smallest
level of geography for which the U.S. Census Bureau reports socio-demographics data
(U.S. Census Bureau, n.d.). Block groups commonly contains 600 to 3000 residents and
provide high-quality statistical data about the demographics and socioeconomic status of
U.S. population. Consistent with the age eligibility criteria for CSC programs in Washington
State, data on the population of people aged 15 to 40 years was extracted from the 2018
American Community Survey (ACS) 5-year estimates (Oluwoye, Reneau, et al., 2019).
The physical locations of CSC in Washington State was collected from the directory listed
on the Washington Center of Excellence in Early Psychosis website (www.wa-ceep.org).
These data provided the addresses for ten programs actively providing CSC in Washington
State. Nine of the ten programs are state-funded CSC programs, known as New Journeys,
implemented in outpatient mental health agencies. Additional details about New Journeys
program characteristics are available elsewhere (Oluwoye, Cheng, et al., 2019; Oluwoye,
Reneau, et al., 2019). One program is located in a university-hospital outpatient program
that utilizes a CSC model similar to New Journeys. This study did not require IRB review
because it used publicly available socio-demographic and CSC data.

Outcome Variables (Access Score per 100,000 People)—Geographic accessibility
to CSC programs was quantified using a two-step floating catchment area method
(Guagliardo, 2004; McGrail, 2012). This technique accounted for: (1) the supply of CSC
relative to the population size; (2) proximity of CSC relative to the population distribution in
block groups; and (3) time as a barrier. The two-step floating catchment area method used
floating catchment areas, where the size of the catchments was determined by maximum
travel time. A distance decay function was incorporated into the analysis, recognizing that
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different population groups are not equally likely to seek services from CSC and that the
interaction between population and facilities decreases as distance between them increase
(Amiri et al., 2020; McGrail, 2012). After geocoding the address of each CSC, the travel
time between the longitude and latitude of block group population weighted centroids and
each CSC was calculated using the ESRI ArcGIS Network analyst OD matrix. For each
CSC, a search for all block groups that were within a 120-min drive from each treatment
facility was performed. No decay was applied to travel times less than 10 min. The decay for
travel times between 10 and 120 min increased linearly and proportionally to the travel time.
These time cut-offs have been previously used and were therefore chosen to accommodate
differences in population and access to primary care and other healthcare services (Amiri et
al., 2020). Next, we calculated a demand ratio for CSC by taking into account the population
and travel time impedance for CSC and Census block groups. Lastly, for each block group
centroid, we searched all treatment facilities that were within a 120-min drive from each
block group. An access score for block groups was calculated by summing up the demand
score for CSC that serve each block group. Access scores represent a ratio of CSC (supply)
to the population of block groups served (demand) with only selected treatment facilities
and block group population entering the numerator and denominator. Larger access scores
represent greater accessibility to CSC accounting for the three components of geographic
access. (Schuurman et al., 2010). Supplemental Fig. 1 illustrates application of two-step
floating catchment area method for measuring access to CSC.

Explanatory Variables

Rurality: The Rural-Urban Commuting Area (RUCA) codes were used for categorizing
Census block groups into metropolitan, micropolitan, or small town or rural areas (USDA,
n.d.; WWAMI Rural Health Research Center, n.d.). Census block groups with RUCA
primary codes of 1-3 were classified as metropolitan areas, those with RUCA primary
codes of 4-6 were classified as micropolitan areas, and those with RUCA primary codes

of 7-10 were classified as small towns or rural areas (USDA, n.d.; WWAMI Rural Health
Research Center, n.d.). Socioeconomic neighborhood deprivation: Area deprivation index
(ADI) represented the social and economic characteristics of block groups (Knighton et

al., 2016; Singh, 2003). ADI is a validated composite score of socioeconomic disadvantage
and was developed based on 17 Census variables in four domains of poverty, housing,
employment, and education (Knighton et al., 2016; Singh, 2003). ADI scores ranged from
1 to 10 with higher scores indicating greater deprivation (Kind & Buckingham, 2018).
Census block groups were categorized into quartiles of deprivation (Q1 = least deprived to
Q4 = most deprived). Covariates included percent of Black/African American and Hispanic
population, which were obtained from the 2018 ACS 5-year estimates (U.S. Census Bureau,
n.d.).

Data Analysis

Measures of central tendency and variability for continuous variables and percentages and
frequencies for categorical variables describing geographic accessibility to CSC program
and Census block group characteristics were calculated (including mean access scores).
Multilevel linear models were used to assess the relationship between Census block group
characteristics and CSC program accessibility while accommaodating the clustering of block
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groups within counties. Our models included a random intercept, allowing the likelihood of
access to CSC programs to vary across counties. The main effects model was fitted with
rurality and socioeconomic neighborhood deprivation. Control variables for the percent of
Hispanic and Black/African American populations were included as fixed effects, which

is consistent with previous studies to examine geographic accessibility (Cummings et

al., 2014; Dinwiddie et al., 2013). To determine whether geographic accessibility varied
over rurality and differentially over rurality by socioeconomic neighborhood disadvantage
quartiles, a model was also fitted with a rurality by socioeconomic neighborhood
disadvantage interaction and used a likelihood ratio test to detect whether the interaction
was statistically significant. Based on the fitted multilevel model with interaction effects,
contrasts between increasing levels of rurality were calculated within socioeconomic
neighborhood deprivation quartiles. All statistical analyses were performed in R version
3.6.3. Multilevel models were fit via the Ime4 package and contrasts were calculated via the
emmeans package. Statistical significance was set to an alpha level of 0.05.

Geographic Characteristics

Table 1 displays descriptive information of neighborhood (i.e., Census block groups)
characteristics in Washington State. The average population size for those between 15

and 40 years of age, at the Census block group level, was similar for metropolitan and
micropolitan neighborhoods and lower for rural neighborhoods. Population size varied
across level of neighborhood rurality. There was a uniform distribution of socioeconomic
deprivation level in metropolitan neighborhoods, but there was a higher proportion of
micropolitan and rural neighborhoods classified as socioeconomically deprived (Q3-Q4). Of
the ten CSC located in Washington State, nine (90%) were in metropolitan neighborhoods,
one (10%) was in a micropolitan neighborhood, and there were no programs located in rural
neighborhoods. Additionally, seven CSC programs were in the highest deprivation quartile
(Q4), two programs were in the second highest deprivation quartile (Q3), and one program
was in a lowest deprivation quartile (Q1).

Geographic Accessibility of CSC Programs by Socioeconomic Neighborhood Deprivation

and Rurality

Figure 1 illustrates the accessibility of CSC programs in Washington at the Census

block group level. The least deprived (Q1) metropolitan neighborhoods had the highest
accessibility to CSC, based on mean access scores. While accessibility decreased as rurality
increased and differences across socioeconomic neighborhood deprivation levels were not as
pronounced. Mean access scores by socioeconomic neighborhood deprivation and rurality
are displayed in Table 2.

Neighborhood-Level Characteristics Associated with the Geographic Accessibility CSC

Programs

The main effects of rurality and socioeconomic neighborhood deprivation were examined.
Results indicated a 9% (M: — 0.093; Cl — 0.104, — 0.082) decrease in accessibility for
micropolitan neighborhoods and 17% (M: — 0.173; Cl: - 0.186, — 0.160) decrease in

Adm Policy Ment Health. Author manuscript; available in PMC 2022 May 19.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Oluwaoye et al.

Page 6

accessibility for rural/small town neighborhoods, compared to metropolitan neighborhoods.
While there were increases of 1% (M: 0.015; CI: 0.009, 0.021) for neighborhoods in the
second lowest deprivation quartile (Q2), 2% (M = 0.024; CI: 0.018, 0.03) increase for
second highest deprivation quartile (Q3), and a 4% (M = 0.042; ClI: 0.035, 0.049) increase
the highest deprivation quartile (Q4), compared to neighborhoods in the lowest deprivation

quartile (Q1).

The likelihood ratio test results from the multilevel model analyses detected an interaction
between rurality and socioeconomic neighborhood deprivation (F = 3.73, p < 0.001). Within
each quartile of deprivation, there was a decrease in accessibility based on level of rurality
(Fig. 2). Estimates based on the interaction model indicated that metropolitan neighborhoods
in the highest deprivation quartile (Q4) had best access (M = 0.38; CI: 0.34, 0.42) and rural
neighborhoods in the second lowest deprivation quartile (Q2) had the worst access (M =
0.16; Cl: 0.11, 0.21) to CSC. Marginal means of rurality within each deprivation quartile
were compared. There was a significant decrease in accessibility for all increases in rurality,
however there was no significant difference between micropolitan and metropolitan access
in the lowest deprivation quartile (Q1; see Supplemental Table 1).

Discussion

This study used spatial techniques to provide estimates of the geographic accessibility

to CSC programs for FEP in Washington State. The majority of CSC were located in
metropolitan (i.e., urban; 90%) and socioeconomically deprived (Q4; 70%) neighborhoods.
Using a two-step floating catchment area method, results identified that rural neighborhoods
in the second lowest neighborhood deprivation had the lowest accessibility to CSC
programs. In recent years, across the U.S. there has been an increase in CSC by
approximately 400% (Everett & Heinssen, 2019), and as CSC continues to expand, in
Washington State and nationally, understanding the impact of their geographic distribution is
imperative.

To date, no studies have described the accessibility of CSC however prior research has
examined the accessibility of outpatient mental health services in the U.S.. Findings

from studies, primarily conducted by Cummings and colleagues, have found that low
socioeconomic neighborhoods (Cummings et al., 2017), neighborhoods with a higher
percentage of Black residents (Cummings et al., 2014), and rural neighborhoods (Cummings
et al., 2014, 2016) have limited accessibility to mental health services. Although the present
study is conducted on a state level, findings demonstrated limited accessibility to specialty
services for early psychosis for rural and low socioeconomic neighborhoods, which is
consistent with previous studies in other areas.

The geographic distribution of CSC significantly contributes geographic disparities in
accessibility of services. Further, the limited number of programs in rural neighborhoods
further highlights additional logistical barriers (e.g., transportation, travel time) accessing
and utilizing services not in close proximity to individuals residing in these neighborhoods.
While findings indicate the need to increase the availability of CSC in rural neighborhoods
to improve accessibility, additional fiscal support and strengthening the current infrastructure
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of community-based mental health agencies may be needed to provide specialty services in
these areas. Alternatively, there is a need to explore other options for CSC, such as mobile
CSC units to expand reach of services to rural and low socioeconomic neighborhoods.

The present study expands our understanding of the distribution of CSC at the state

level and identifies gaps in potential accessibility to specialty services. Findings from

this study can be replicated and used to aid decision-making by state level officials and
community stakeholders to identify neighborhoods with limited accessibility and inform on
the placement of future programs.

The pathway to CSC may include delays in accessing services and subsequently a longer
duration of untreated psychosis, which varies based on neighborhood characteristics (e.g.,
longer duration for deprived neighborhoods) (Ku et al., 2020; O’Donoghue et al., 2016).
The Andersen-Newman Behavioral Health Model of Health Services suggests that the
inequitable accessibility to enabling factors (e.g., mental health services) has a trickle down
impact on the use of health services (Andersen, 1995). Several studies have reported service
utilization disparities among racially and ethnically diverse and low-income individuals
(Oluwoye et al., 2018; van der Ven et al., 2020). It is quite possible that the limited
geographic accessibility of CSC contributes to these disparities and should be further
explored in subsequent research.

Limitations

There are several limitations that should be considered. Geographical data was limited to
Washington State and geographic accessibility may differ in states with higher number

of programs such as Oregon or California. It should also be noted that analyses did not
incorporate geographic accessibility for CSC in boarding states (e.g., Oregon, ldaho) for
residents who may seek services outside of the Washington State. While generalizability
may be limited to Washington State, these findings serve as an important foundation to
examine geographic accessibility and placement of CSC nationally. Another limitation is
that geographic accessibility only accounted for access scores for CSC and did not include
accessibility to outpatient mental health services where providers utilize Cognitive Behavior
Therapy for psychosis (CBTp). Future research should expand and examine accessibility to
mental health services that provide CBTp, especially in areas that have limited availability of
CSC.

Conclusions

This is the first study to explore geographic accessibility of CSC at the state level and

to identify geographic disparities in accessibility of CSC in Washington State. Study
findings are relevant and of great importance, as the 5-10% set aside in the Mental Health
Block Grant provided to states across the U.S. are used to fund the implementation of
evidencebased early interventions, such as CSC (Everett & Heinssen, 2019; Rosenblatt,
2018). Future research replicating the present study on a national level would aid
policymakers to consider additional criteria regarding how funds should be distributed to
address geographic inequities and downstream (e.g., service utilization) inequities, as the
expansion of CSC continues.
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Fig. 1.
Access to coordinated specialty care (CSC) programs in Washington State. Access to was

calculated using a two-step floating catchment area method with a distance decay function.
Larger values represent greater accessibility to CSC programs
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Fig. 2.
The differential association between access and rurality across socioeconomic neighborhood

deprivation quartiles (Q1 is least deprived and Q4 is most deprived) from model predictions.
Estimates are adjusted for a neighborhood with Hispanic proportion of 11.43% and Black/
African American proportion of 3.47%, the average proportions
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