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Abstract

To examine the relationship between geographic access to Board Certified Behavior Analysts (BCBAs) among children with
autism spectrum disorder (ASD) and county sociodemographic factors and state policy, we integrated publicly available data
from the U.S. Department of Education’s Civil Rights Data Collection, Behavior Analyst Certification Board’s certificant
registry, and U.S. Census. The study sample included U.S. counties and county equivalents (e.g., parishes, independent cities)
in 49 states and D.C. (N=3040). Using GIS software, we assigned BCBAs to counties based on their residence, allocated
children via school districts to counties, and generated per-capita children with ASD/BCBA ratios. We distributed counties
into five categories based on these ratios: no BCBAs (reference), > 31, 21-30, 11-20,>0-10. We used a generalized logit
model to conduct analyses. Highly affluent and urban counties had the highest access to BCBAs with odds ratio estimates
for affluence ranging from 2.26 to 5.26. County-level poverty was positively associated with access, yet this relationship was
moderated by urbanicity. Race-ethnicity and healthcare insurance coverage were negatively related to access. Other variables
were not significant. Targeting non-urban and less affluent counties for provider recruitment and maintenance could most
improve access to BCBAs. In addition to strategies specific to BCBAs for improving geographic access, traditional strategies

used for other healthcare providers could be useful.
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Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental
disorder characterized by impairments in social communi-
cation and social interaction and restricted and repetitive
behaviors and interests (American Psychiatric Association
2013). The complex, heterogeneous symptoms of ASD
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typically manifest before a child’s third birthday (Baio et al.
2018) and require intensive, individualized treatments to
ameliorate. Coverage for the diagnosis and treatment of
ASD, including applied behavior analytic (ABA) services
provided by Board Certified Behavior Analysts (BCBAs),
is now mandated through state-regulated private and pub-
lic healthcare insurance in all states (Centers for Medicare
and Medicaid Services 2014; State Regulated Health Ben-
efit Plans 2020). In their work with children with ASD,
BCBAs may utilize three types of treatment models: con-
sultation, focused, and early intensive behavioral interven-
tion (comprehensive ABA). When the targeted behavior(s)
are relatively minor in scope and can be addressed primar-
ily by caregivers and teachers working as mediators under
the direction of a BCBA, the consultation treatment model
involves the smallest dosage of hours (1 to 10 h per week).
The focused treatment model, which is utilized to treat
more intensive behaviors that require assistance from the
BCBA (e.g., self-injury, communication strategy) and often
a team of behavior technicians whom the BCBA supervises,
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includes 10 to 25 h per week. A BCBA uses the compre-
hensive applied behavior analysis treatment model when
attempting to change a child’s developmental trajectory.
This model is often highly intensive (25 to 40 h per week),
targets all domains impacted by ASD (e.g., communication,
social interactions, repetitive behaviors), and is delivered
by behavior technicians overseen by a BCBA. The results
of meta-analyses indicate that children who receive com-
prehensive ABA demonstrate significant improvements in
cognitive, language, social communication, and daily living
skills (Peters-Scheffer et al. 2011; Virués-Ortega 2010). In
general, ABA services have demonstrated success in improv-
ing socially significant behavior with adolescents and young
adults with ASD (National Autism Center 2015; Roth and
DiGennaro-Reed 2014; US Department of Education, Insti-
tute for Education Sciences 2016; Wong et al. 2014).

Healthcare insurance coverage of ABA services is a nec-
essary ingredient for ensuring that children with ASD have
access to these services. Yet coverage is likely insufficient.
In a recent systematic review on the U.S. healthcare work-
force for children with ASD, investigators concluded that
there is limited geographic availability of specialty provid-
ers and that there is a need for research that further explores
the accessibility of this workforce (McBain et al. 2019).
Largely in response to increased demand for ABA services
for children with ASD (Carr & Nosik 2017), the number of
BCBAs in the U.S. has risen dramatically. In 1999, there
were 28; by January 2019, twenty years later, the number
of active BCBAs totaled 27,289 (Behavior Analyst Certifi-
cation Board 2019a). This upward trend strongly suggests
that the supply of providers for children with ASD is greater
than ever. Approximately 68% of BCBAs work primarily
with individuals with ASD, 12% work primarily in educa-
tion (where children with ASD attend school), and 8% work
primarily with individuals with developmental disabilities
(which includes children with ASD) (Behavior Analyst Cer-
tification Board 2019a). Nevertheless, whether geographic
access to BCBAs is equitable remains unclear.

Geographic access to healthcare providers is a long-stand-
ing challenge; populations who live in areas characterized by
socioeconomic advantages typically fair better. Primary care
providers tend to practice in more affluent areas and where
there are already enough or too many providers (Davis et al.
2018; Shipman et al. 2011). Whereas 20% of the U.S. popu-
lation resides outside of urban areas, only 12% of providers
practice in rural areas, and the more rural a location, the fewer
specialty providers (Rosenblatt et al. 2010). Indeed, in one
southeastern state, more children with ASD who live in non-
rural areas access recommended behavior support services
than do children in rural areas, and children in non-rural areas
travel fewer miles (14 miles) than rural families (36 miles)
to receive services (Mello et al. 2016). The distributions of
psychiatrists, psychologists, and psychiatric nurse practitioners
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also vary wildly by U.S. region (Andrilla et al. 2018). Fur-
thermore, evidence suggests that sociodemographic factors are
associated with access. For instance, race-ethnicity is associ-
ated with geographic access to primary care providers in both
urban and rural areas (Brown et al. 2016; Ko et al. 2016) as
well as to mental healthcare providers (Cummings et al. 2013).

Geographic access to healthcare is important for health
outcomes. Greater supply of healthcare providers improves
healthcare utilization (Guttmann et al. 2010) and patient out-
comes, particularly in areas where there are very few provid-
ers (Goodman et al. 2002). Among children with ASD, those
who live in an area with more neurologists or psychiatrists
and children who live near a medical school are diagnosed
earlier (Kalkbrenner et al. 2011). This literature suggests
that investigating whether there are factors associated with
geographic access to BCBAs is a critical first step to promot-
ing optimal outcomes among children with ASD. To date, no
research examines factors associated with geographic access
to BCBAs in the U.S. Only one study examines the geo-
graphic distribution of BCBAs. Using descriptive statistics
to explore Behavior Analyst Certification Board (BACB)
certification trends between 1999 and 2014, researchers
demonstrated that states with larger populations have a
higher number of BACB certificants, and that compared to
states of similar population size, three states — New Jersey,
Massachusetts, and Connecticut — had higher per capita dis-
tribution of BACB certificants (Deochand and Fuqua 2016).
Additional work is necessary to establish an understanding
of the factors that are associated with geographic access to
BCBA:s.

The 2017 Interagency Autism Coordinating Committee
strategic plan calls for research to improve and ensure equita-
ble access, especially in high-poverty areas and traditionally
underserved regions and populations. The committee also
recognizes the pressing need to develop workforce capacity
for ASD-related services. To this end, in the current study,
we examine the relationship between geographic access to
BCBAs among children with ASD and county-level soci-
odemographic factors and state healthcare insurance policy
characteristics. We expect that counties with lower ASD/
BCBA ratios will: 1) be counties that are more socially and
economically advantaged; 2) be within states that passed a
healthcare insurance mandate for coverage of ABA services
earlier; and 3) be within states in which there is no age cap
on ABA services in the state’s healthcare insurance mandate.

Method
Data

The study sample included all U.S. counties and county
equivalents (e.g., parishes, independent cities) in 49 states
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and D.C. (N=3040). We integrated publicly available data
from the U.S. Department of Education’s Civil Rights Data
Collection (CRDC) and the BACB. The CRDC is bien-
nial and tracks education and civil rights issues in public
schools. We used the most recent CRDC data (2015-2016),
which includes all local educational agencies in the U.S.
(i.e., school districts, charter schools, juvenile justice facili-
ties, alternative schools, and schools serving only students
with disabilities) (United States Department of Education
2018). Children with educational disabilities are reported
by their primary special education category. Thus, if a child
has a primary diagnosis of ASD and a secondary diagnosis
of intellectual disability (ID), the child is only included in
the ASD count for that district. This study was exempt from
the University Institutional Review Board, as the data were
existing, public-use data.

The BACB registry includes BCBAs and Board Certified
Behavior Analysts — Doctorate (BCBA-D). Both are equally
qualified to provide services, so both were included in this
analysis. The registry also includes Board Certified Assis-
tant Behavior Analysts. Because a BCBA or BCBA-D must
supervise these mid-level providers, we excluded them. The
BACSB registry includes all BCBAs with active and inactive
certification (BCBAs renew certification every two years)
and is updated monthly. We used the most recent month of
BACB certificant data available at the time of the study and
only included active certificants.

The CRDC and BACB data lack county designations. The
CRDC provides a count of children with ASD by school
district. We allocated children to counties based on the per-
centage of the district population that is within each county,
using the Geographic Correspondence Engine provided
by the Missouri Census Data Center. The BACB registry
includes names, certification type, original date of certifi-
cation, and city of residence. In typical cases where a city
lies within one county, we assigned BCBAs to that county.
In unusual cases where a city lies within multiple counties,
we used the geographic information systems (GIS) method
of areal interpolation (Goodchild and Lam 1980; Markoff
and G 1973) to allocate BCBAs to counties based on the
percentage of the city population that is within each county.

Dependent Variable

To measure geographic access, we completed two steps.
First, for each county, we calculated the ASD/BCBA ratio
as the quotient of the number of children with ASD divided
by the number of BCBAs (i.e., lower numbers represent
greater access). In the CRDC data, a school district with 2
or fewer children with ASD is represented as <2. In these
cases, we replaced <2 with 1, an impartial approach that is
neither conservative (0) nor liberal (2). Next, we distrib-
uted counties into five categories based on these ratios: no

BCBAs (reference category), 31 or greater children with
ASD per BCBA, 21 to 30 children with ASD per BCBA,
11 to 20 children with ASD per BCBA and greater than O to
10 children with ASD per BCBA. Initially, we used a Natu-
ral Breaks (Jenks) classification to symbolize ratios within
counties. However, this method resulted in categories with
too few counties. For instance, one category had only 11
counties. Therefore, we established categories that would
better distribute counties while taking into consideration the
BACB'’s caseload recommendation guidelines for children
with ASD (Behavior Analyst Certification Board 2014).
For instance, the BACB recommends that a BCBA with a
focused treatment caseload serve between 10 to 15 clients
when working alone and 16 to 24 clients when working
with the support of one Board Certified Assistant Behavior
Analyst (BCaBA). Yet this changes when treatment involves
severe problem behavior or necessitates high supervisory
oversight. The BACB also recommends that a BCBA with a
comprehensive caseload oversee 6 to 12 clients or 12 to 16
clients when they have the support of one BCaBA. However,
this recommendation changes based on case complexity
and the skill and expertise of the behavior technicians who
deliver most of the hours overseen by the BCBA (Behavior
Analyst Certification Board 2014).

Independent County Variables

We obtained county-level sociodemographic and socio-
economic variables through the U.S. Census Bureau’s
American Community Survey program. Percent non-His-
panic white is the percent of white residents in the county
(grand-mean centered). Poverty is a composite variable
calculated as a mean z-score computed from variables
commonly used to measure poverty (Leventhal & Brooks-
Gunn 2003): percent of children below the federal poverty
level, percent of households who received supplemental
security income, cash public assistance income or sup-
plemental nutrition assistance program benefits in the past
12 months, and percent of residents who are unemployed.
Affluence, which is used to measure quality of a geo-
graphic area, is a z-score computed from variables often
used to measure affluence (Leventhal and Brooks-Gunn
2003): median household income, percent of residents
with professional/managerial employment, and percent
of residents 25 years or older with a Bachelor’s degree
or higher. We measured affluence in addition to the more
traditionally utilized measure of poverty given that the two
variables measure distinct aspects of a geographic area
and recent evidence that poverty and affluence differen-
tially impact utilization of behavioral intervention among
children with ASD (Yingling et al. 2019). No Healthcare
Insurance is the percent of county residents under the age
of 19 without healthcare insurance. Originally, we also

@ Springer



1108 Administration and Policy in Mental Health and Mental Health Services Research (2021) 48:1105-1114

included a variable measuring the percent of county resi-
dents under the age of 19 who were Medicaid eligible.
However, this variable was strongly correlated with No
Healthcare Insurance, so we removed it from analyses.

To measure urbanicity, we used the U.S. Department of
Agriculture’s Rural-Urban Continuum Codes. These codes
categorize counties by “the population size of their metro
area and nonmetropolitan counties by degree of urbaniza-
tion and adjacency to a metro area” (United States Depart-
ment of Agriculture 2019). We created dummy variables
for counties within metropolitan statistical areas (MSAs),
urban non-MSAs, and rural counties.

Independent State Variables

We included two state-level variables in our analyses.
The continuous variable years since insurance mandate
is expressed as the difference between the year data were
collected (2019) and the year a state signed into law a
healthcare insurance mandate to cover ASD diagnosis
and treatment. For instance, if a state adopted a man-
date in 2014, five years passed since the mandate became
law (2019-2014 =5 years). This variable is included to
account for the addition of a significant funding source
for ABA services that BCBAs are credentialed to provide.
The dichotomous variable no age cap expresses whether
a state’s mandate capped the age at which an individual
with ASD could receive ABA services (1 =no age cap,
0 =age cap). This variable is included given evidence that
age caps reduce the probability of ASD-specific health-
care service utilization (Kennedy-Hendricks et al. 2018).
In states without age caps there may be a higher number
of potential clients for whom BCBAs can provide ABA
services. To identify the year when a state implemented a
mandate and whether a state mandate included an age cap
for ABA services, we collected information from Autism
Speaks and reviewed information from the original man-
date legislation provided by the National Conference on
Legislatures for year 2018 (National Conference of State
Legislatures 2019).

Missing Data

Of the 3142 U.S. counties and county equivalents, 3040 had
no missing data. We excluded Iowa’s 99 counties because
the state did not report data on children with ASD in their
special education counts. Three additional counties—one
in Virginia, one in Alaska, and one in South Dakota—were
missing CRDC data. These counties were removed for a
final sample of 3,040. Missing data across all counties and
all variables was 0.004%.
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Statistical Analyses

We conducted analyses using SAS® 9.4. Initially, we used
two-level hierarchical generalized linear models (i.e., coun-
ties nested in states). However, due to the low number of
counties within some states and multiple categories of the
dependent variable, the models did not converge. Therefore,
we estimated one contextual generalized logit model that
included all county- and state-level variables. To account
for counties being nested in states our model was estimated
using PROC SURVEY LOGISTIC using an alpha level of
0.05. Furthermore, we analyzed the dependent variable as a
multinomial variable and not a continuous variable for two
reasons. First, we were interested in examining the impact of
county- and state-level factors on the discrete comparisons
between different categories of geographic access versus
examining the impact of our independent variables over all
levels of our outcome. Second, we aimed to maximize the
usefulness of study findings for policy makers.

Results

Table 1 includes descriptive statistics for geographic
access to BCBAs among children with ASD, county
sociodemographics, and state healthcare insurance policy
characteristics. More than half of all U.S. counties in the
sample had no BCBAs (n=1611), and 17.5% of counties
were in the highest access ASD/BCBA ratio category (>0
to 10 ASD/BCBA; n=533). Table 2 presents estimates
for the generalized logit models. An increase in poverty
was related to the odds of being in the two highest access
ASD/BCBA ratio categories (OR 1.63, 95% CI 1.19 to
2.23 and OR 1.76, 95% CI 1.26 to 2.44, respectively). A
similar pattern was observed with affluence. Overall, as
affluence increased the odds of having at least one pro-
vider increased; for a one unit increase in affluence, there
was a predicted 525% increase (OR 5.26, 95% CI 3.57
to 7.75) in the odds of being in the highest access ASD/
BCBA ratio category. However, the predicted increase
in odds was less for counties in the lowest access ASD/
BCBA ratio categories. Similarly, although the relation-
ships were much smaller, an increase in the percent of
residents who were non-Hispanic white was related to
an increase in the odds of a county being in the 21-30
ASD/BCBA (OR 1.02,95% C1 1.00 to 1.03) or> 30 ASD/
BCBA (OR 1.01, 95% CI 1.00 to 1.03) ratio categories.
The odds of a county having any BCBAs for urban non-
MSAs and rural counties was smaller than the odds of
counties within MSAs. For example, the odds of a county
having > 30 children with ASD/BCBA was 0.31 times and
0.01 times the odds of counties within MSAs for urban
non-MSA and rural counties, respectively. Compared
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Table 1 Descriptive Statistics for County-level Geographic Access
to Board Certified Behavior Analysts (BCBAs) among Children with
Autism Spectrum Disorder (ASD) and County and State Factors
(N=3040)

Table 2 Parameter Estimates for Generalized Logit Models of Geo-
graphic Access to Board Certified Behavior Analysts (BCBAs)
among Children with Autism Spectrum Disorder (ASD) by County
and State Factors (N =3040)

Variable %M) SD Sk Ku Variable b (SE) OR(95%CI)  p
Geographic access® Fixed effects (SE)
No BCBAs® 52.99 Intercept
>30 ASD/BCBA 9.61 >30 ASD/BCBA —0.65 (0.32) 0.045
21-30 ASD/BCBA 6.32 21-30 ASD/BCBA — 1.06 (0.30) 0.000
11-20 ASD/BCBA 13.55 11-20 ASD/BCBA —0.72 (0.26) 0.006
>0 to 10 ASD/BCBA 17.53 >0 to 10 ASD/BCBA —0.81 (0.30) 0.010
County variables Poverty
Poverty® ) 0.9 0.74 1.30 >30 ASD/BCBA 0.26 (0.16) 1.30 (0.94-1.77) 0.111
Affluence® ) 0.9 1.36 3.19 21-30 ASD/BCBA 0.26 (0.17) 1.30 (0.93-1.81) 0.123
% non-Hispanic White 76.38 20.04 -1.20 0.84 11-20 ASD/BCBA* 0.49 (0.16) 1.63 (1.19-2.23) 0.003
No Healthcare Insurance 6.87 5.24 2.53 11.53 >0to 10 ASD/BCBA*  0.56 (0.16) 1.76 (1.26-2.44) 0.001
Counties within MSAs 37.66 Affluence
Urban non-MSAs 41.88 >30 ASD/BCBA* 0.81 (0.17) 2.26 (1.59-3.21) <0.001
Rural 20.46 21-30 ASD/BCBA* 1.06 (0.18) 2.88 (2.02-4.10) <0.001
State variables 11-20 ASD/BCBA* 1.28 (0.18) 3.61 (2.53-5.14) <0.001
Years since insurance mandate ~ 7.45 3.91 0.15 -0.05 >0to 10 ASD/BCBA*  1.66 (0.19) 5.26 (3.57-7.75) <0.001
No age cap 83.39 % Non-Hispanic White
. .. >30 ASD/BCBA* 0.01 (0.01) 1.01 (1.00-1.03) 0.048
MSAs metropolitan statistical areas
, o ) 21-30 ASD/BCBA*  0.02 (0.01)  1.02(1.00-1.03)  0.020
Towa’s 99 counties did not report CRDC data, and three counties
did not have data on the number of children with ASD enrolled in 11-20 ASD/BCBA 0.01(0.01) 1.01 (1.00-1.03) 0.073
schools. These counties were not included in calculations >0t 10 ASD/BCBA  0.01(0.01)  1.01(1.00-1.02)  0.464
Board Certified Behavior Analysts % No healthcare insur-
“Poverty and affluence are z-scores, so the mean will always be zero. ance
The following values are the minimum and maximum values of pov- >30 ASD/BCBA —0.03(0.02) 0.97 (0.93-1.02) 0.236
erty and affluence, respectively: -2.14933, 4.82503 and —1.82045, 21-30 ASD/BCBA* —0.06 (0.01) 0.94 (0.91-0.97) 0.000
547293 11-20 ASD/BCBA —0.03(0.06) 0.97(0.94-1.00)  0.075
>0to 10 ASD/BCBA —0.01 (0.01) 0.99 (0.97-1.02) 0.648
to counties with no BCBAs, an increase in the percent Urban non-MSA
of county residents with no healthcare insurance cover- >30 ASD/BCBA* —1.19(0.22) 0.31(0.20-0.48) <0.001
age was related to a decrease in the odds of being in the 21-30 ASD/BCBA* —1.07 (0.20) 0.34 (0.23-0.51) <0.001
21-30 ASD/BCBA ratio category (OR 0.94, 95% CI 0.91 11-20 ASD/BCBA* —1.03(0.16) 0.36 (0.26-0.49) <0.001
to 0.97). In other words, the odds of a county having no >0to 10 ASD/BCBA* —0.76 (0.16) 0.47 (0.33-0.65) <0.001
BCBAs were higher for counties with higher rates of no  Rural
healthcare insurance coverage. Other county and state >30 ASD/BCBA* —4.54(0.79) 0.01 (0.00-0.05) <0.001
insurance policy variables were not significantly related 21-30 ASD/BCBA* —4.08 (0.64) 0.02(0.01-0.06) <0.001
to ASD/BCBA ratios. 11-20 ASD/BCBA* —3.06 (0.47) 0.05(0.02-0.12) <0.001
Based on the finding that both poverty and affluence were >0to 10 ASD/BCBA* - 1.87 (0.30) 0.15(0.08-0.28) <0.001

positively associated with geographic access, we explored
whether urbanicity moderated the relationship between
access and these two variables. We ran one interaction
model for poverty and one interaction model for affluence.
The interaction effects with poverty were minor whereas
the interaction effects with affluence were pronounced. As
depicted in Fig. 1, as poverty rates increased, the difference
between counties within MSAs and rural counties increased
in the probability of having no BCBAs. However, the mag-
nitude of the interaction was small. As shown in Fig. 2, as
affluence rates increased, the difference between counties

Reference group for the outcome, geographic access, is no BCBAs in
a county. Counties within metropolitan statistical areas (MSAs) is the
reference group for urban non-MSAs and rural. Model also included
the variables Years Since Insurance Mandate and No Age Cap, which
were not statistically significant

SE standard error, OR odds ratio, CI confidence interval

within MSAs and rural counties also increased in the prob-
ability of having no BCBAs. The magnitude of the interac-
tion was large.
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Fig.1 The moderating effect of urbanicity on the relationship
between county poverty and the probability of a county having no
Board Certified Behavior Analysts. Note: Poverty is a composite
variable calculated as a mean z-score computed from variables com-
monly used to measure poverty: percent of children below the federal
poverty level, percent of households who received supplemental secu-
rity income, cash public assistance income or supplemental nutrition
assistance program benefits in the past 12 months, and percent of
residents who are unemployed. As poverty rates increased, the differ-
ence between counties within MSAs and rural counties increased in
the probability of having no BCBAs
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Fig.2 The moderating effect of urbanicity on the relationship
between county affluence and the probability of a county having
no Board Certified Behavior Analysts. Note. Affluence is a z-score
computed from variables often used to measure affluence: median
household income, percent of residents with professional/managerial
employment, and percent of residents 25 years or older with a Bach-
elor’s degree or higher. As affluence rates increased, the difference
between counties within MSAs and rural counties also increased in
the probability of having no BCBAs

Discussion

In this study we investigated the association between geo-
graphic access to BCBAs and county and state factors.
As expected, results indicate that in general, counties
characterized by greater social and economic advantage
are associated with higher geographic access to BCBAs.
Although the relationship was not as strong as affluence,
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higher poverty rates were also associated with higher
access. Patterns for poverty and affluence interactions were
similar across different levels of the outcome. Highly afflu-
ent and urban counties had the highest access to BCBAs.
Thus, urbanicity was a significant moderating factor, and
affluence had a large linear impact with odds ratio esti-
mates ranging from 2.26 to 5.26. Based on primary and
supplemental analyses, higher geographic access in high
poverty areas may be the result of concentrated poverty in
cities, and findings suggest that targeting non-urban and
less affluent counties for provider recruitment and main-
tenance could most improve access to BCBAs for children
with ASD.

Compared to counties with no BCBAs, counties with
higher rates of non-Hispanic white residents had higher
geographic access to BCBAs. One potential explanation
for this statistically significant finding could be the racial-
ethnic composition of the profession. Specifically, it is pos-
sible that more providers identify as non-Hispanic white and
therefore are more likely to be present in areas with higher
rates of non-Hispanic white residents. Although the BACB
reports new data on racial-ethnic composition that closely
aligns with that of the U.S. population, to date, only 53% of
BCBAs have provided this data (Behavior Analyst Certifi-
cation Board 2020a, 2020a). Actual composition could be
less representative than reported. Regardless, odds ratios and
confidence intervals suggest a lack of clinical significance.
Although evidence that high-minority counties experience
low access may justify efforts to improve provider supply in
those areas (Cook et al. 2013), further research is necessary
before meaningful conclusions can be drawn.

Evidence that rural counties lack access may underscore
the need to consider new and traditional strategies to improve
access in these areas. Strategies employed to address ineq-
uity in the distribution of other providers (e.g., physicians)
may have utility. Common strategies include scholarships
and loan repayment programs that incentivize providers
to practice in underserved locations (National Conference
of State Legislatures 2017). However, research on medical
students indicates that recruiting rural students may be key
to developing a rural workforce (MacQueen et al. 2018).
Importantly, the legitimacy of online Master’s programs is
increasing, and if reports on graduates in other health-related
disciplines are any indication, these graduates may be more
likely to reside and work in small towns or rural areas and to
work with individuals covered by Medicaid (George Wash-
ington University Health Workforce Institute, n.d.). Thus,
bolstering online education in behavior analysis may be one
pathway to better access. Relatedly, BCBAs and their repre-
sentative organizations could partner with rural schools and
build capacity for telehealth (Behavior Analyst Certification
Board 2019c), for which early evidence is promising (Lind-
gren et al. 2016; Suess et al. 2016; Vismara et al. 2018).
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During COVID-19, the acceptability of and capacity for
delivering distance education and telehealth services as
strategies for improving access to BCBAs may be increasing.
However, there are challenges that would require considera-
tion. One of the largest obstacles to producing BCBAs in
locations with low access is providing an avenue for pro-
viders to meet the fieldwork hour requirement to become
eligible to take the BCBA certification exam. With limited
exceptions, before a provider can take their BCBA exam
they must first accumulate a certain number of fieldwork
hours while being supervised by a qualified BCBA. This
supervisor must meet with the provider and observe their
interactions with clients a predetermined amount of time
each month for fieldwork hours to count towards eligibility
requirements. Whereas some of these requirements may be
handled remotely (online supervision) or rely on the BACB’s
recent waiver of client observation requirements due to the
pandemic (COVID-19 Updates from the BACB 2020), there
are privacy issues related to FERPA and HIPAA that may
make it difficult for providers to meet these requirements
while working with distance supervisors.

A potentially important factor related to the education
of BCBASs that could not be included in analyses was the
presence of Association for Behavior Analysis Interna-
tional Verified Course Sequences (VCS) across counties.
Healthcare providers interested in becoming eligible to
take a BCBA certification exam must first meet predeter-
mined coursework, fieldwork, and degree requirements.
Although not required, most providers complete these

Fig. 3 Distribution of Asso-
ciation for Behavior Analysis
International Verified Course
Sequences across the U.S

coursework requirements through a training program that
offers a VCS. Importantly, VCS status is not accreditation.
Instead, the purpose of VCS is to expedite the applica-
tion process for providers attempting to demonstrate to
the BACB that they have met the coursework eligibility
requirements when applying for their certification exam. In
the current study, we could not account for VCSs because
there were too few to analyze. To provide further con-
text for study results, however, the distribution of these
programs across the U.S. are depicted in Fig. 3. In addi-
tion to type of program an institution of higher education
offers (i.e., on-campus, hybrid, distance education, and
both on-campus and distance education), we show coun-
ties without programs and without BCBAs and counties
without programs and with BCBAs. Importantly, although
VCS programs are available across states, these programs
produce applicants taking the BCBA certification exam at
very uneven rates. For example, between 2014 and 2018,
more than 50% of the first-time applicants for the BCBA
examination came from VCSs housed within only eight
programs (Behavior Analyst Certification Board 2019b).
However, given the exponential increase in the number
of newly certified BCBAs each month (Behavior Ana-
lyst Certification Board 2020a), the increasing number of
VCSs and online behavior analysis programs, geographic
accessibility of BCBAs may improve over time. Yet this
is not guaranteed and considering the very uneven distri-
bution of BCBAs detected in this study, future research is
warranted.

7] on-Campus Program

|77 Distance Education (DE) Program

Note: All counties with a program have at least one BCBA.

Both On-Campus and DE Programs No Program, BCBA
| Hybrid Program No Program, No BCBA
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Compared to counties with no BCBAs, counties with
higher rates of no healthcare insurance had less access. This
finding is not surprising, as most BCBAs rely on reimburse-
ment from health insurance for their services. If this option
is not available, then BCBAs may not be able to offer ser-
vices to individuals regardless of need. Despite the associa-
tion between healthcare insurance at the county level and
access, there was not a significant association between state
insurance mandate policies and access. Specifically, the
number of years since a state’s insurance mandate passed
and whether a county was in a state with a mandate that had
no age cap did not impact access. This suggests that these
policies may not influence where BCBAs practice and that
other factors not included in this study may be important to
examine. For example, other limitations included in a state’s
healthcare insurance mandate may directly impact the treat-
ment model being used by behavioral providers. Many state
insurance mandates include an annual dollar cap per patient
for behavioral services. These dollar caps may not make it
financially viable for BCBAs to offer medically necessary
early intensive behavioral intervention services to individu-
als diagnosed with ASD. Instead, providers in these states
may be forced to offer fewer hours of treatment or adopt
a consultative treatment model to ensure reimbursement
for their services. Fortunately, there is some evidence that
states that originally adopted these caps are revising their
mandates based on interpretations of federal laws like the
Mental Health Parity and Addiction Equity Act of 2008
(Peterson and Busch 2018). Additionally, state healthcare
insurance mandates only cover a subset of policies. Most
significantly, these policies do not cover self-insured, or
self-funded, group health plans offered by employers. An
estimated 61% of covered workers fall under these plans
(Claxton et al. 2018), which are regulated by federal law
(e.g., ERISA) and are exempt from these state mandates.
Finally, the percentage of BCBA services being funded due
to these insurance mandates is still unknown. BCBAs may
be relying on other funding mechanisms (e.g., TRICARE,
Medicaid, Medicaid Waivers) that may reimburse at differ-
ing rates depending on the state.

Limitations

There are two primary data limitations that must be con-
sidered in the context of study findings. First, it is likely
that results represent the ideal scenario for county-level
geographic access to BCBAs. The CRDC does not include
all children diagnosed with ASD in a school district, likely
underestimating how many children with ASD need ser-
vices a BCBA can provide. States only report children’s
primary educational disability, so it is possible that some
children have a secondary disability of ASD and a different
primary disability, such as ID. Importantly, states vary in

@ Springer

requirements for a primary disability of ASD (MacFarlane
& Kanaya 2009). Additionally, children two years of age or
younger and home-schooled children are excluded. Although
public pre-schools are included, children with ASD for
whom there is no publicly funded pre-school equipped to
support their specialized needs would not be represented
in the data. These children may remain at home until kin-
dergarten. They may also receive home and/or clinic-based
therapeutic services, including ABA services. Notably, chil-
dren attending private schools would also not be represented.
Still, the CRDC provides the best data available to estimate
national prevalence of ASD, and at least 95% of students
with educational disabilities are enrolled in regular public
schools.

Second, not captured in the data are details about the
practices of individual BCBAs. Some may not actively
practice (e.g., academicians), and some may include chil-
dren with other diagnoses on their caseloads. Data also were
unavailable on which treatment models BCBAs use, the size
and characteristics of their caseloads, and how much of their
time is spent supervising staff. Furthermore, the county in
which BCBAs work may differ from their county of resi-
dence, including BCBAs who provide telehealth services
for children who live in rural areas.

Conclusion

This study provides preliminary evidence of sociodemo-
graphic inequities in geographic access to BCBAs in the
U.S. Findings suggest that non-urban and less affluent
counties experience low access and that targeted efforts
to improve access in these counties could be worthwhile
for children with ASD and their families. Moreover, as the
number of BCBAs continues to rapidly increase (Behavior
Analyst Certification Board 2020a, b), it will be prudent to
monitor how geographic access changes over time.
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