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Abstract

Obsessive-compulsive disorder is an impairing psychiatric condition affecting 1-2% of adults

and youth. Cognitive-behavioral therapy with exposure and response prevention (CBT) is an
efficacious intervention but requires specialty training and access is often limited. While certain
factors are associated with treatment access, one key barrier that has not been explored is the
geographic availability of OCD treatment providers. Using integrated geographically-referenced
data, we examined the geographic distribution of OCD CBT specialty providers across the state of
Texas, with particular attention to the relationship to neighborhood socioeconomic disadvantage,
insurance status, and rural versus urban status. We found that specialist providers are almost
exclusively located inside the highly urbanized parts of the state, primarily in more affluent

areas, and often only accept self-pay. The characteristics of the areas located the furthest away
from specialty OCD care include a high proportion of persons identifying as Hispanic; a high
proportion of non-English speakers, households with income below poverty; households with

no vehicles; and persons with no health insurance. Average household income decreased as
distances from specialist providers increased. Broadly, findings confirm that OCD CBT specialty
providers are clustered in large socially advantaged areas and that economic disadvantage remains
a significant barrier to care. As inadequate or inappropriate treatment of OCD is likely to result in
sustained and impairing symptoms, this is of great concern.

Keywords

Obsessive-compulsive disorder; Cognitive-behavioral therapy; Exposure and response prevention;
Barriers; Treatment Access; Geographic Information System; Social determinants of health

INTRODUCTION

Obsessive-compulsive disorder (OCD) affects approximately 1-2% of individuals and
contributes to considerable impairment and duress [1, 2]. Evidence-based treatment
strategies, namely cognitive-behavioral therapy (CBT) and pharmacotherapy with serotonin
reuptake inhibitors (SRI), have been established as effective [3-5]. Evidence supports CBT
monotherapy as the first-line intervention for mild/moderate cases and combined with SRIs
for more severe presentations [6, 7]. Nevertheless, diagnosis is frequently delayed, and
specialist CBT treatment is difficult to access, especially for those who must use insurance
or live in rural locations [8-10]. As a result, many individuals do not receive treatment

or if they do, it is inconsistent with best-practice as the underutilization of CBT and the
difficulty that many patients have in accessing CBT has been documented in international
samples[11].

Despite established clinical recommendations and patient preference for CBT [12, 13],
many patients are unable to access care [14]. Inadequate intervention is associated with
chronic symptom presentation as well as increased risk for further psychopathology [15].
Studies on barriers to OCD treatment have revealed both attitudinal (e.g., stigma, shame)
and practical barriers (e.g., treatment availability, cost) faced by those with OCD [8, 10,

16, 17]. Ability to access treatment is impacted by sociodemographic factors: non-Hispanic
White individuals are less likely to experience barriers related to transportation/scheduling
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of sessions or choosing their provider compared to other racial/ethnic groups [18], and
African Americans are more likely than non-Hispanic White Americansto report barriers
related to cost, stigma, and transportation, especially when uninsured [16]. One key barrier
that has not been explored is the geographic availability of OCD treatment providers, which
is associated with sociodemographic factors in other behavioral health conditions [19-21].

Given that residential neighborhoods have both direct and indirect effects on health [22,
23], detecting likely geographic disparities in patient access to care, or the incidence

or prevalence of disease endpoints, for that matter, is valuable for health planning and
resource allocation. Furthermore, in the U.S., renewed attention is directed toward the
significance of the social determinants of health (SDoH) in health disparities [24-26].

SDoH may be assessed across three major domains, proximal, intermediate, and distal.
While proximal and distal operate at the individual and policy levels, respectively, the
intermediate determinants include the socio-environmental context within which individuals
experience their routine/daily activities (e.g., neighborhood social environment). Therefore,
examining the influence of neighborhood-level socioeconomic disadvantage, separately
from individual SES, continues to attract significant attention [27]. Increasingly, researchers
are using the area deprivation index (ADI), developed and validated by Singh [28], to assess
neighborhood socioeconomic disadvantage. ADI has been used to examine disease risk
factors [29], predict healthcare utilization [30], and understand healthcare disparities [28].
However, although studies have examined geographic-based disparities in access to mental
health care in general [31], none are focused on OCD care access. Further, we are not aware
of any work that used ADI specifically to measure socioeconomic-based disparities in OCD
care access.

This study was designed to document geographic access to specialized CBT for OCD.
CBT was chosen given the focused specialty training and the status of CBT as the
patient-preferred first-line treatment for OCD [3, 6, 7]. The primary goal was to examine
the geographic distribution of OCD CBT specialty providers across the state of Texas,
with particular attention given to how the OCD CBT locations overlay on a measure

of neighborhood socioeconomic disadvantage, and rural versus urban areas of Texas.
Furthermore, we examined the relationships between the measure of socioeconomic
disadvantage in the neighborhoods where the OCD providers are located and two aspects
of their practice: (1) the payment types accepted by the providers (e.g., self-pay versus
commercial insurance) and (2) the provider age expertise (e.g., child/adolescent and adult).
Finally, we sought to examine the proportion of individuals who were within varied
distances from an OCD specialty provider.

METHODS

We used ArcGIS Pro (Esri Corporation, Redlands, California) to integrate geospatial

and other non-geographic data and to operationalize and ascertain spatially referenced
neighborhood characteristics. GISs are “automated systems for the capture, storage,
retrieval, analysis, and display of spatial (and spatially referencead) data” [32]. GIS mapping
has been used in the healthcare sector for different purposes, including efforts to describe
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and understand the changing landscape of health care and access [33-35]. For this study, we
followed the following geoanalytic processes.

OCD providers:

The websites of several professional organizations for clinicians specializing in OCD
treatment were searched. This included the International OCD Foundation, Association
for Behavioral and Cognitive Therapy, and Anxiety and Depressive Disorders Association.
Clinician data including location, specialty, and insurance acceptance was sourced
directly from organization resource listings. Per these professional organizations and the
clinicians’ websites (when one existed), data regarding insurance acceptance and treatment
specialization within OCD was collected. Individual clinician credentials and insurance
acceptance were not independently reviewed by the study team. The addresses of all

the Texas specialist providers were geocoded using ArcGIS World Geocoding Service
(Esri, Redlands, CA), and assembled into their respective neighborhoods, defined as the
US Census Bureau census tract. The census tract geographic level is a small (optimum
population of 4,000 residents or 1,600 housing units) and relatively permanent statistical
subdivision of a county designed to be relatively homogeneous in terms of population
characteristics, economic status, and living conditions.

For context, we assessed the concentration of specialist providers in the rural versus urban
parts of Texas. The US Census classifies urbanized centers into two types of Core Based
Statistical Areas (CBSA); including metropolitan statistical areas (MSAS) and micropolitan
statistical areas (USAS). MSAs and USAs have one urbanized area plus adjacent territory
that has a high degree of social and economic integration with the core as measured

by commuting ties. For MSAsS, the urbanized area is 50,000 or more population while
USAS have at least 10,000 but less than 50,000 population [36, 37]. Any areas outside

of these two CBSA categories are generally rural areas. Specifically, we also assessed

the concentration of specialist providers specifically within the boundary of Texas-Mexico
border area, formally defined as the area within 100 kilometers (or 62 miles) of the Rio
Grande, it includes 32 Texas border counties [26].

The area deprivation index (ADI)

Simultaneously, the ArcGIS Pro application (Esri, Redlands, CA) was used to integrate
geographically-referenced data in order to operationalize the ADI. The ADI is a composite
measure of “neighborhood” socioeconomic disadvantage that is based on 17 U.S. Census
variables from the following four categories: poverty, housing, employment, and education
[28] (See Supplementary Table 1 for the ADI source variables). For the current study,

we computed the ADI at the census tract geographic level (same as “neighborhood” for
the specialist providers). The source variables for our ADI were from the U.S. Census
2012-2016 American Community Survey (ACS) 5-year estimates [38]. We computed the
ADI scores for all the census tracts in Texas according to established protocol [28, 39],
and for analysis purposes, we used the quartile classification method to create a four-class
categorical measure of the state’s ADI data. Subsequently, we assigned the ADI score and
the quartile-based class of any census tract to the specialist providers that were located
inside the tract. Higher ADI scores represent greater disadvantage; therefore, census tracts
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were eventually assembled into either the least deprived group (Q1) or more deprived
group (Q2 to Q4). This classification was purposeful because we intended to observe any
differences between the very least deprived neighborhoods and others.

Health insurance plans

Insurance acceptance was sourced with the clinician location and specialty data in the
manner described above. Insurance categorization was split into two categories: (1) self-pay
only (i.e., does not accept any insurance) and (2) accepts some type of insurance. The latter
was then further broken down into two sub-categories: (2a) accepts private insurance only
and (2b) accepts both public and private insurance. Medicare and Medicaid were considered
to be public insurances. All other insurances were considered to be private insurances. No
listed clinicians reported to only accept public insurance.

Drive time catchment areas to Texas’ specialist providers

Using the Network Analyst Extension in ArcGIS Pro 2.6 (Esri, Redlands, CA) and Esri’s
street network dataset, we delineated the boundaries of the areas (catchment areas) within
which we expect Texans to drive to any of the 94 specialist providers based on typical
weather and road conditions. We created a series of five concentric drive time rings around
each facility, using varying travel time increments up to 120 minutes (2 hours) drive time

to any facility. The drive time catchment areas were: 0 — 15 (immediate vicinity); 15 — 30
(short drive); 30 — 75 (manageable drive); 75 — 120 (long drive); and >120 minutes (tiring
drive). We expect the drive times that we used and the accompanying descriptions to reflect
how Texas residents may feel about their driving experience in general, especially because
Texas is an auto centric state. The catchment delineation produced five mutually exclusive
geographic zones that span the entire state. After these zones were established, we used

the “Enrich” analysis tool in ArcGIS Pro 2.6 to produce summary estimates of selected
characteristics for each catchment area. We used the default data allocation method in Esri’s
Business Analyst Software as a Service (SaaS) mapping solution to address this challenge—
the method allocates data to user-created geographic features (e.g., our catchment areas) by
automatically applying population weights to the computation of the necessary estimates

in real time. We tabulated data on 20 variables across the following domains: population,
sociodemographic, socioeconomic, and health insurance status. Estimates were based on the
US Census Bureau 2015-2019 American Community Survey (ACS) 5-year estimates [38],
except for race/ethnicity estimates that were based on Esri’s population estimates for 2021.
These steps are similar to our earlier approach [35].

Statistical analysis

First, frequency distributions were computed for: the major OCD specialty programs
(offered vs. not offered); the proportion of all specialist providers in each ADI quartile
group; and the frequency of insurance types accepted by the specialist providers. We also
computed the mean (sd.) ADI score for each quartile group, first for all the census tracts
in Texas, and thereafter for only the census tracts that contained specialist providers. To
examine the relationships between the type of payments that specialist providers accepted
and the ADI groups that they belonged to, we used cross tabulations to evaluate the
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differences in proportions, using the chi-square tests. Statistical significance was defined
as p<0.05. Analyses were performed in Stata version 14.2.

RESULTS

Geographic distribution of specialist providers across Texas

Across Texas, we identified 94 locations that provide OCD specialty programs. Individual
clinics may practice more than one specialty program (see Table 1 for more details). The
specialist providers are almost exclusively located inside the highly urbanized parts of

the state; areas that generally have higher population density when compared with the

rest of Texas. For context, 91 of the 94 centers were located inside the top four Texas
MSAs: Dallas-Fort Worth-Arlington MSA, Houston-The Woodlands-Sugar Land MSA,
San Antonio-New Braunfels MSA, and Austin-Round Rock MSA. Notably, there were

no specialist providers inside the El Paso MSA; the fifth most-populous Texas MSA,
whereas three smaller MSAs each contained one specialist provider. Similarly, no specialist
providers were located in the southern parts of the state, along the Texas-Mexico border. The
geographic distribution of the specialist providers is shown in Figure 1. Also, no specialist
providers were located in non-CBSA areas of the state; meaning there were no clinics in
rural Texas.

OCD clinic locations and area deprivation index

Figure 1 provides a visual representation of the 94 specialist providers’ locations when
overlaid on the census tract level ADI categories (Q1 — Q4) across Texas. The specialist
providers were located inside 70 census tracts out of the 5,220 Texas census tracts used
for this analysis (i.e., 1.3%). Although Texas has a total of 5,265 CTs, 12 are “water
only.” We also excluded CTs with less than 100 residents; these generally represent areas
like campuses, airports, etc. When examined across ADI categories, 51 (72.9%) of the 70
specialist providers’ CTs were in the least derived category (Q1). Whereas 15 (21.4%), 1
(1.4%) and 3 (4.3%) tracts were located in the Q2, Q3, and Q4 groups, respectively. Also,
the mean ADI scores for the specialist providers’ CTs are generally lower than the state’s
mean scores, especially in Q1. (Figure 2).

Payment types accepted and Specialist providers’ locations neighborhood area
deprivation index

Out of 89 specialist providers for which information about payment types accepted was
available, 44 (49.4%) accepted self-pay only, while 45 (50.6%) accepted either private

or public insurance. Specialist providers accepting self-pay only were significantly higher
(88.6%) in the lower ADI census tracts (Q1; least deprived neighborhoods) compared with
providers that accepted insurance payments; for those, 67% were located in the lower ADI
census tracts (see Table 2).

Drive time catchment area to Specialist providers

Detailed breakdown of the population characteristics for the drive time catchment areas that
we created is shown in Table 3. Briefly, about one-third (35.52%) of Texas’ population is
located inside the immediate vicinity (0 — 15 min. drive time), followed by the 16 — 30 min
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drive time (28.05%). The tiring drive catchment area (>120 min. drive time) contains the
third largest population; about 5 million (16.62%). Notably, the characteristics that seem to
be disproportionately high in the tiring drive catchment area, when compared with the other
catchment areas, include Hispanic population (67.84%); persons speaking Spanish but not
English language (3.50% of 18 — 64 y.o0. and 1.72% of 65+ y.0.); households with income
below poverty (20.57%); households with no vehicles (3.14% of homeowners); and persons
with no health insurance (8.47%, and 9.53% for 19 — 34 y.o. and 35 — 64 y.0., respectively).
Also, average household income decreased as distances from specialist providers increased,
resulting in about $35,000 difference between the immediate vicinity catchment area and the
tiring drive catchment area. Figure 3 shows the map of the drive time catchment areas and
Table 3 contains more details on their characteristics.

DISCUSSION

Cognitive-behavioral therapy for OCD is an effective treatment but numerous barriers limit
access. This report examined geographic access to CBT for OCD in Texas with regards

to how specialty treatment locations are related to neighborhood socioeconomic, rural/
urban, payer type, and provider age expertise. Broadly, findings confirm clinical experience
indicating that CBT providers are clustered in large socially advantaged areas within large
cities and are largely self-pay. The vast majority of OCD specialists were located in the four
largest cities in Texas with no representation in rural areas, smaller cities, or on the Mexican
border.

While COVID-19 has normalized use of telepsychiatry services, some individuals do not
desire or find this approach appropriate for their condition, and technical issues such as
insufficient internet connectivity are also a potential concern. Others may not think to
contact a clinic outside of their immediate surroundings relative to a local provider. Indeed,
mental health access is broadly problematic in Texas where many counties have very few
general mental health providers, let alone OCD specialists. Collectively, this may severely
limit treatment access, which is of concern as, like other conditions [40], inadequate or
inappropriate treatment of OCD is likely to result in sustained and impairing symptoms
[8-10]. This issue may be even more pronounced for those that only speak Spanish (or
another non-English language), with very few providers available, thus perpetuating service
disparities for sufferers of minority status.

Despite the availability of specialty practices, about half of clinics were self-pay and did not
accept insurance. Most specialty practices were located in more affluent areas, especially
those that only accept self-pay status. Indeed, cost remains a significant barrier to care for
mental health intervention access [41, 42], and our data indicate that individuals with OCD
in Texas are likely to experience this barrier. Further, insurance reimbursement rates are
often insufficient to cover costs for practitioners compelling providers to limit 3™ party
contracting. Scalable but effective interventions to improve access are clearly warranted,
especially focusing on less affluent, rural, and non-English speaking areas and populations.
To expand the reach of best-practice treatments for OCD, experts and professionals could
engage with policymakers and advocates to implement stronger dissemination efforts,
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relying on professional training, digitally administered interventions and training programs,
and other cost-effective solutions

We highlight two study limitations. First, we relied on self-reported clinical expertise
without independent verification. Second, our analysis was limited to Texas, and did not
consider specialist OCD treatment in neighboring states. On balance, we anticipate this
pattern of findings to be relevant across the U.S.

Overall, conducting our ADI analysis at the census tract (neighborhood level) is an
important contribution to the epidemiology of OCD care in Texas. Over the last decade,
scholars have argued for and validated the importance of examining the impact of “place-
based” socioenvironmental factors on health outcomes [43, 44]. In fact, we are not aware

of any previous studies that examined OCD care access in Texas as we have done here.

Our study provides evidence that geospatial analysis can be a powerful tool for determining
neighborhood level correlates of OCD care access. Understanding health disparities through
spatial processes provides the ability to understand spatial and spatially-driven structures
that influence the exposure-disease relationships. The utility of geospatial analytics and
processes in this regard provides insight into neighborhood-level drivers of disease outcomes
that may otherwise remain unknown. On the other hand, when used optimally, findings

of locally varying relationships may provide information to effectuate holistic policy
prescriptions that are often operationalized in geographical space [45].

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights
. CBT is efficacious for OCD but access is often limited.

. We examined the geographic distribution of OCD specialty providers in

Texas.
. Specialist providers are almost exclusively located in affluent urbanized areas.
. Average household income decreased as distance from specialist providers
increased.
. Economic disadvantage remains a significant barrier to care.
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Figure 1:

Specialist providers and area deprivation index (ADI) at the census tract level. (A)
Distribution of ADI categories across the state of Texas with select CBSA boundaries
overlay and the location of specialist providers. (B) A zoomed-in version of map (A) shows
how Specialist providers are generally located inside low ADI census tracts.
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Figure 2:

Distribution of Specialist providers across Texas: Clinic presence based on neighborhood
socioeconomic deprivation (Quartiles)
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Figure 3:
Four concentric drive time rings around specialist providers’ locations in varying travel time

increments from 1 minute drive time to 2 hours. Areas outside the concentric rings are > 2hr
drive time.
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Table 1:

Texas Specialist providers: population served, specialty services, and treatments provided. 2019 data. ¢

Population Served

Children 48 51.1%
Adolescents 73 T1.7%
Adults 87 92.6%

Specialty Services

BDD 36 38.3%
Hoarding 22 23.4%
Skin Picking 51 54.3%
Trichotillomania 52 55.3%
PANDAS/PANS 16 17.0%
Tics/Tourette’s 29  30.9%
Perfectionism 66 70.2%
Scrupulosity 55 58.5%

Violent/Sexual Obsession 86 91.5%

ASD 13 13.8%
OCD 93 98.9%
Treatment

CBT 89 94.7%
Medication 4 43%
ACT 41  43.6%
Family Therapy 31  33.0%
Teletherapy 30 31.9%
Skills Training 42 44.7%
Home Visits 32 34.0%

Intensive Treatment Options 17  18.1%

a . . - L S L ’
The websites of several professional organizations for clinicians specializing in OCD treatment were searched. This included the International
OCD Foundation, Association for Behavioral and Cognitive Therapy, and Anxiety and Depressive Disorders Association.
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TABLE 2:

Relationship between the ADI and the payment type accepted by specialist providers (N = 949)

Payment Type  Accepting insurance ¢ Self-payonly  p_yajyeb

Q1 30 67% 39 88.6% 0.013
Q2-Q4 15 33% 5 11.4%

aNote: Payment information was missing for 5 specialist providers (5.3%).
The Chi-square statistic is significant at the .05 level.

cPrivate insurance only (N=35); public and private insurance (N=10). Of note the distribution of specialists accepting private only versus those
accepting private/public did not differ between the two ADI groups.
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