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Abstract
Funding for early intensive behavioral intervention (EIBI) for children with autism spectrum disorder is rapidly expanding. 
Yet we know little about children’s utilization, and research on inequities in utilization is lacking. We examined the relation-
ship between utilization during the first year of EIBI and (a) child race-ethnicity and (b) neighborhood characteristics. Using 
a sample of children eligible for a Medicaid waiver through a novel policy of presumptive eligibility (N = 108), we estimated 
a series of two-level growth curve models. Children’s average utilization ranged between 24 and 48% of weekly hours, and 
utilization did not differ by race-ethnicity or neighborhood during the first year. Findings underscore the need to monitor 
utilization of EIBI and warrant research on the feasibility of EIBI provision in the general population.
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An increasing number of children meet diagnostic criteria 
for autism spectrum disorder (ASD), a neurodevelopmental 
disorder characterized by social communication challenges 
and restricted or repetitive behaviors or interests (American 
Psychiatric Association 2013; Centers for Disease Control 
and Prevention 2016, 2018). In response, Medicaid cover-
age of the most effective approach for treating ASD, or early 
intensive behavioral intervention (EIBI) (Peters-Scheffer 
et al. 2011; Virués-Ortega 2010), is expanding. In fact, 
in 2014 the Centers for Medicare and Medicaid services 
directed states to include applied behavior analysis (ABA), 
on which EIBI is based, as one service available to children 
with ASD through Early Periodic Screening, Diagnosis and 
Treatment (Centers for Medicare and Medicaid Services 
2014). Current recommendations include 20 to 40 h of EIBI 
per week for 1–4 years (Reichow et al. 2014). Evidence 
suggests that children with greater utilization (i.e., chil-
dren who use more weekly hours) achieve better outcomes, 
and that children make the most gains early in treatment 
(Granpeesheh et al. 2009; Howlin et al. 2009; Linstead et al. 

2017; Makrygianni and Reed 2010; Reed and Osborne 2012; 
Reichow and Wolery 2008; Virués-Ortega 2010).

With the goal of enrolling children in EIBI as early as 
possible, states are transforming policy to promote early 
identification of ASD. Recently, researchers detailed a suc-
cessful and unique policy of presumptive eligibility for an 
EIBI Medicaid waiver, which received federal approval in 
October 2012 (Rotholz et al. 2017). Specifically, children 
who received EIBI through BabyNet (South Carolina’s Early 
Intervention Program) at least 30 days prior to their third 
birthday and screened positive for ASD bypassed a wait 
list for a Medicaid waiver that provided EIBI to children 
between the ages of three and ten who were diagnosed by 
age eight. On their third birthday, if children had received 
an ASD diagnosis, the state allotted up to 40 h per week of 
EIBI for 3 years.

Despite this policy’s promise, unknown is children’s uti-
lization post-enrollment and the role of social characteristics 
in utilization. Indeed, the Interagency Autism Coordinat-
ing Committee encourages the use of state Medicaid and 
administrative data to better understand inequities in access 
and utilization of ASD treatment (Interagency Autism Coor-
dinating Committee (IACC) 2017), as existing literature 
suggests that children with ASD experience racial-ethnic 
(Magaña et al. 2013; Parish et al. 2012; Shattuck et al. 2009; 
Zuckerman et al. 2017b), socioeconomic (Irvin et al. 2012; 
Shattuck et al. 2009), and geographic inequities (Murphy 
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and Ruble 2012; Thomas et al. 2011) in treatment utilization. 
With potential to inform state practices in the delivery of 
Medicaid-funded ASD treatment, the purpose of this study 
is to seize the time-sensitive opportunity to expand on recent 
work on this unique cohort of children (i.e., BabyNet users) 
by examining (1) treatment utilization during their first year 
in the waiver and (2) the relationship between utilization 
and child race-ethnicity, and utilization and neighborhood 
poverty, affluence, racial composition, and urbanicity.

Methods

In 2007, South Carolina became one of the first states to 
offer a 1915(c) Home and Community Based Services 
(HCBS) Medicaid waiver specifically for EIBI. For a dec-
ade, the waiver provided up to 3 years of EIBI to children 
between the ages of 3 and 10. We created a comprehensive 
dataset of all children with ASD who enrolled in the waiver 
between the date that the first child enrolled (February 6, 
2007) and the end of the first quarter of calendar year 2015 
(March 31, 2015). Detailed information about the waiver 
and data integration are provided elsewhere (Yingling et al. 
2017a). Briefly, we integrated data from the South Caro-
lina Department of Disabilities and Special Needs (DDSN) 
and the Office of Revenue and Fiscal Affairs (RFA). The 
current sample (N = 108) is a subset of children who enrolled 
in the waiver after a policy change implemented in October 
2012 made them presumptively eligible to enroll on their 
third birthday (Fig. 1 illustrates the timing of data collection 
and policy implementation). They were included because 
they received at least one therapy session in a minimum of 
26 weeks during the first year (52 weeks) of treatment. We 
applied the latter inclusion criterion because of the focus on 
typical utilization during the first year of enrollment. If chil-
dren did not receive between 26 and 52 weeks of treatment, 
they arguably did not have a trajectory to analyze and could 
have significantly biased the models. Also, children’s initial 
therapy session must have taken place on or prior to March 
30, 2014 to ensure they had the opportunity to participate in 
52 weeks of therapy before data collection concluded. We 
received approval from an institutional review board.

Measures

Dependent Variable

We measured treatment utilization, the outcome of interest, 
as the percent of allotted weekly hours used. EIBI provid-
ers conduct a thorough assessment using tools such as the 
Assessment of Basic Language and Learning Skills Revised, 
Peabody Picture Vocabulary Test IV, Expressive Vocabulary 
Test II, and Vineland Adaptive Behavioral Skills II. Based 
on results, providers recommend how many weekly hours 
children need. Then, administrators budget for the recom-
mended number of hours and record them in the agency’s 
central database. We first divided the total year budget by 
52 weeks to determine the number of allotted weekly hours. 
For example, the quotient of a budget of 1560 h divided by 
52 weeks is 30 h per week. Next, we calculated the quotient 
of the number of hours a child used each week divided by 
the number of allotted weekly hours. For instance, if a child 
used 15 of 30 allotted hours in the first week, a child’s utili-
zation in the first week is 50%. We calculated this quotient 
for all 52 weeks.

Level‑1 Independent Variable

The unit of time in the model is weeks, coded as Week 
0–Week 51. The intercept (Week 0) is the first week a child 
received services, and Week 51 is the final week a child 
received services during the first year of treatment.

Level‑2 Independent Variables

We combined data from DDSN and RFA to create the pri-
mary variable child race-ethnicity (non-Hispanic white, 
non-Hispanic black, Hispanic, non-Hispanic other, and 
unknown). Both sources provided the category unknown. 
Hispanic includes children identified as Hispanic white and 
Hispanic black; the latter category included too few chil-
dren to analyze separately, and ethnicity was prioritized. We 
derived non-Hispanic other from a range of categories in 
the original data too small to analyze (i.e., Asian, Hawaiian/
Pacific Islander and American Indian). No children were 
categorized as non-Hispanic other. RFA assigned a census 
tract ID to children based on the residential address recorded 
by DDSN. Racial composition is the percent of white resi-
dents in the census tract (grand-mean centered). Neighbor-
hood poverty is a composite variable calculated as a z-score 
computed from the sample’s census tract grand-mean of the 
following variables commonly used to measure neighbor-
hood poverty (Leventhal and Brooks-Gunn 2003): (a) sin-
gle parent female-headed households, (b) percent of people 

Fig. 1  Timing of data collection and implementation of presumptive 
eligibility policy
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below the federal poverty level, (c) residents who receive 
cash assistance, (d) residents enrolled in SNAP, (e) residents 
who receive SSI, and (f) people who are unemployed. Also 
a composite measure, neighborhood affluence, commonly 
used to measure neighborhood quality, is a z-score com-
puted from the sample’s census tract grand mean of variables 
often used to measure neighborhood affluence (Leventhal 
and Brooks-Gunn 2003): (a) median household income, (b) 
percent of residents with professional/managerial employ-
ment, and (c) percent of residents with a Bachelor’s degree 
or higher. We calculated poverty and affluence by taking 
the average of the z-scores for each of the indicators listed 
above for each composite variable. To measure urbanicity, 
we used Rural–Urban Commuting Areas (RUCA) to cre-
ate dummy variables for urban, suburban, and rural census 
tracts. RUCA codes are at the level of census tracts and are 
described by the United States Department of Agriculture 
as codes that use “measures of population density, urbaniza-
tion, and daily commuting” (United States Department of 
Agriculture 2016). The most recent RUCA codes are used 
in this study and are based on the 2010 decennial census and 
the 2006–2010 American Community Survey.

Time‑Invariant Covariates

Covariates included sex (1 = female, 0 = male) and family 
socioeconomic status (SES), measured by the payment cat-
egory billed by waiver providers, which is most often deter-
mined by family income. Sources included payment under 
the Tax Equity and Fiscal Responsibility Act (TEFRA), 
which assists families with incomes too high to qualify 
for Medicaid, Supplemental Security Income (SSI), which 
assists low-income families, or “other” source.

Missing Data

Of the 115 children who met inclusion criteria, 5 had no cen-
sus tract ID. Missing data across all children and all varia-
bles was less than 1%. There was no evidence that data were 
systematically missing. Because sample size was small and 
the number of explanatory variables were limited, missing 
data procedures were not possible. Although three children 
in the sample had siblings also enrolled in the waiver, none 
of the siblings met inclusion criteria and therefore, random 
selection of one sibling was unnecessary.

Of the 177 children who began treatment 52 weeks prior 
to the end of data collection, 62 children used less than 
26 weeks of treatment. Of these, 7 were missing demo-
graphic data. For informational purposes only, Table  1 
includes demographic characteristics of the 55 children 
excluded from the study.

Statistical Analyses

Although we intended to employ three-level growth curve 
models (i.e., time at level-1, children at level-2, and neigh-
borhoods at level-3), due to the high number of singletons 
among census tracts (i.e., one child per census tract), we 
estimated contextual two-level growth curve models. This is 
appropriate when the interest is in the context of the neigh-
borhood rather than differences between neighborhoods 
(Diez 2002). This approach allowed the estimation of mean 
utilization from a child’s initial therapy session (Week 0) to 
the end of the first year of treatment (Week 51) as well as 
child differences in change in utilization over time.

To determine the best fitting model, we used PROC 
MIXED in  SAS® 9.4 with maximum likelihood (ML) esti-
mation and Satterthwaite degrees of freedom. We estimated 
four models. First, we estimated an unconditional model 
with no predictors (Model 1). The intraclass correlation 
coefficient (ICC) revealed that 16% of the variability in uti-
lization was between children. After estimating the uncondi-
tional model, we plotted average utilization for all 52 weeks. 
Because this plot did not reveal a linear average utilization 
trajectory (Fig. 1), we assessed the form of change in uti-
lization by estimating one level-1 model with time as the 
only level-1 predictor and random slope and a second level-1 
model with both time and  time2 (i.e., quadratic term) as 
level-1 predictors and random slopes. Because the latter 
did not converge, we concluded that there was no curvature 
and did not include the quadratic in subsequent models. We 
then estimated a main effect model (Model 3) with time 
and level-2 variables, including child race-ethnicity, neigh-
borhood characteristics, and covariates. Given the small 
sample, we only ran interaction models with predictors that 
demonstrated differences at baseline. Therefore, we ran one 
cross-level interaction model (Model 4) to determine if the 
relationship between the significant level-2 predictor (i.e., 
child race-ethnicity) varied over time. To examine model 
fit, we compared differences in -2 Log likelihood. This pro-
cess revealed Model 3 as best fitting. To test model assump-
tions, we ran the MIXED_DX macro to examine residuals 
for violations of distributional assumptions at both level-1 
and level-2 and to examine the data for influential outliers. 
No violations were detected.

Results

Table 1 presents descriptive statistics. The sample included 
mostly males (83%), and most children identified as white 
(42%), lived in an urban neighborhood (75%), and had 
higher family SES (42%). Three variables not included in 
analyses—number of hours allotted to children, number 
of weeks used during the year, and the number of hours 
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children used—are included in Table 1 for informational 
purposes only. As depicted in Fig. 2, unadjusted weekly per-
cent of utilization during the first year of treatment ranged 
from 24 to 48%.

Table 2 presents parameter estimates and fit statistics for 
all models. Model 1 indicates that on average children used 

37% of allotted hours during their first week of EIBI treat-
ment (b = 37.07, p < .0001) and that there was significant 
variability between children in their utilization during Week 
1 (b = 913.14, p < .0001). Sixteen percent of the variation 
in utilization occurred between children meaning that 84% 
of utilization variation occurred within children. Model 2 

Table 1  Univariate Descriptive Statistics for First Year EIBI Utilization, Child Race-Ethnicity, Neighborhood Characteristics, and Covariates of 
the Sample (N = 108) and Children Excluded from the Study (n = 55)

a EIBI utilization measured as the percent of allotted hours used each week during the first year of EIBI services
b Uncentered mean reported. Grand centered mean used in statistical analyses
c Poverty and affluence are z-scores, so the mean will always be zero

Variable Study sample (N = 108) Excluded (n = 55)

% (M) SD Sk Ku Min Max % (M) SD Sk Ku Min Max

EIBI  utilizationa (37.07) 13.59 1.11 1.35 16.14 79.50 17.12 10.12 0.07 − 1.09 1.15 40.07
Allotted hours (38.90) 3.73 − 4.83 25.23 18.00 40.00 37.75 5.31 − 2.45 4.93 20.5 40
Total hours used (14.56) 5.41 1.13 1.46 6.46 31.80 6.67 3.99 0.09 − 0.95 0.30 16.03
Weeks used (39.67) 7.42 − 0.24 − 0.98 26.00 51.00 16.07 6.99 − 0.72 − 0.74 1 24
Child/family variables
 Race-ethnicity
  White 41.67 – – – – – 47.27 – – – – –
  Black 12.04 – – – – – 18.18 – – – – –
  Hispanic 12.04 – – – – – 3.64 – – – – –
  Unknown 34.26 – – – – – 30.91 – – – – –

 Family SES
  TEFRA 41.67 – – – – – 29.09 – – – – –
  SSI 35.19 – – – – – 20.00 – – – – –
  Other 23.15 – – – – – 50.91 – – – – –
  Female 16.67 – – – – – 25.45 – – – – –

Neighborhood variables
 Percent  Whiteb (70.12) 22.22 − 1.10 0.56 3.00 97.50 68.71 20.90 − 0.54 − 0.50 15.70 98.90
 Povertyc (0) 0.72 0.94 0.73 − 1.13 2.52 0 0.69 0.50 − 0.37 − 1.05 1.82
 Affluencec (0) 0.92 0.62 0.36 − 1.67 3.20 0 0.93 0.69 − 0.00 − 1.60 2.41
 Urban 75.00 – – – – – 67.27 – – – – –
 Suburban 22.22 – – – – – 29.09 – – – – –
 Rural 2.78 – – – – – 3.64 – – – – –

Fig. 2  Average unadjusted 
change in percent of weekly 
EIBI utilization
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shows that on average children had a very small increase 
in their utilization over time (b = 0.18, p < .0001) and that 
children varied in their changes in utilization (b = 878.56 
p < .0001). Model 3 contains the level-2 predictors and 
covariates. Compared to non-Hispanic white children, His-
panic children used an average of 9% less treatment hours 
during Week 1 (b = -8.96, p < .05). Although Model 3 sug-
gests a statistically significant difference in utilization at 
Week 1 between Hispanic children and non-Hispanic white 
children, the non-significant cross-level interaction shown 
in Model 4 indicates that the initial racial difference did not 

persist over time. Pseudo  R2 calculations demonstrate that 
the growth model explained 46% of the ICC, leaving 54% 
of the observed variability between children unexplained.

Discussion

During their first year in the EIBI waiver, children used 
an average of 37% of allotted hours per week, or 14.5 h. 
Average utilization was highest during Week 1, perhaps a 
function of commencing treatment. In subsequent weeks, 

Table 2  Parameter estimates for two-level growth curve significant models and models of interest (N = 108)

*p < .05, **p < .0001; ICC = .161
a Best fitting model. Estimation Method = ML. Satterthwaite degrees of freedom. Entries show parameter estimates with standard errors in paren-
theses. Models adjusted for sex and family SES
b Effect sizes and confidence intervals provided for variables of interest in the best fitting model. Pseudo  R2 values are 0.266 (Model 2), 0.462 
(Model 3), and 0.463 (Model 4)

Fixed effect (SE) (95% CI) Model 1 Model 2 Model 3 Effect size pb Model 4

Fixed effects
 Intercept 37.07** (1.30)

(34.49, 39.65)
32.18** (1.33)
(29.54, 34.82)

33.27** (2.41)  
(28.49, 38.05)

1.069 < .0001 33.96** (2.47)
(29.05, 38.86)

 Time 0.18** (0.04)
(0.10, 0.26)

0.18** (0.04)
(0.10, 0.26)  

0.006 < .0001 0.12 (0.06)
(0.00, 0.24)

Race-ethnicity
 Black − 7.67 (4.10)

(− 15.81, 0.47)
− 0.247 .06 − 9.59* (4.36)

(− 18.25, − 0.93)
 Hispanic − 8.96* (4.15)

(− 17.20, − 0.72)
− 0.288 .03 − 9.79* (4.41)

(− 18.54, − 1.04)
 Unknown − 0.37 (2.91)

(− 6.14, − 5.40)
− 0.011 .89 − 1.44 (3.09)

(− 7.57, 4.69)
Neighborhood
 % White 0.04 (0.07)

(− 0.10, 0.18)
0.00 .56 0.04 (0.07)

(− 0.10, 0.18)
 Poverty − 1.73 (3.03)

(− 7.74, 4.28)
− 0.056 .57 − 1.72 (3.04)

(− 10.53, 7.09)
 Affluence 2.88 (2.00)

(− 1.09, 6.89)
0.093 .15 2.89 (2.00)

(− 1.08, 6.86)
 Suburban − 1.72 (3.03)

(− 7.73, 4.29)
− 0.055 .57 − 1.73 (3.03)

(− 7.75, 4.29)
 Rural − 4.94 (7.26)

(− 19.35, 9.47)
− 0.158 .50 − 4.93 (7.26)

(− 19.34, 9.48)
Cross-level interactions
 Time*Hispanic 0.06 (0.13)

(− 0.20, 0.32)
 Time*Black 0.17 (0.13)

(− 0.09, 0.43)
 Time*Unknown 0.14 (0.10)

(− 0.06, 0.31)
Model fit
 -2 Log likelihood 54474.4 54345.6 54322.5 54320.4

Error variance
 Level-1 913.14** (17.40) 878.56** (16.91) 878.56** (16.90) 878.50** (16.90)
 Level-2 (Int) 165.62 ** (24.93) 121.57** (22.99) 88.93** (18.54) 89.00** (18.51)
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average utilization primarily ranged between 30 and 44%, 
although in Week 2 dropped to as low as 24%. Results pro-
vide evidence of a relationship between child race-ethnic-
ity and utilization during Week 1. Specifically, compared 
to non-Hispanic white children, Hispanic children used an 
average of 9% less treatment hours. However, we detected 
no relationship between child race-ethnicity and utiliza-
tion over time. There was neither a significant relationship 
between neighborhood characteristics and utilization dur-
ing Week 1 nor utilization over time.

The finding that Hispanic children received less hours 
during Week 1 aligns with evidence that parents of Latino 
children with ASD are less likely to enroll in an EIBI 
waiver, despite reporting more unmet needs (Magaña 
et al. 2013). However, the finding that this difference does 
not persist over time is perplexing, as children’s transition 
into the waiver is administrative in nature; on the child’s 
third birthday the funding source for EIBI (not providers) 
changes from BabyNet to the waiver. One potential expla-
nation is that language barriers, which research indicates 
are influential in access to ASD services (Zuckerman et al. 
2017b), are resolved soon after enrollment. Because of the 
small sample size, and because low utilization translates to 
a difference of only 1–2 h per week, further investigation 
is necessary.

Results complicate existing research that records racial-
ethnic and neighborhood inequities in utilization among 
children with ASD. In one study, compared to black and 
Hispanic children, white and Asian children increased their 
intensity in weekly utilization of individual services out-
side of school (Siller et al. 2014). Similarly, in a study on 
enrollment in Wisconsin’s EIBI waiver, researchers docu-
mented that census tracts that had a higher percentage of 
people who were white and a higher percentage of families 
with incomes ≥ 200% of the federal poverty level were more 
likely to enroll (Shattuck et al. 2009). In the same program, 
white children were more likely to enroll than Latino chil-
dren (Magaña et al. 2013). It is possible that current findings 
are explained by the measurement of weekly utilization. In 
any given week, children in the current sample used zero 
treatment hours. There are countless reasons for this, such 
as holidays or special events, family illnesses, emergen-
cies or vacations, or provider cancellations. In this study, 
these factors are unknown. Additionally, there may not be 
racial and neighborhood differences in utilization due to the 
nature of the sample. That is, children who never enrolled 
in the waiver may be qualitatively different from those who 
enrolled, and the lack of statistically significant findings 
could be a function of sample size. Future research should 
continue to investigate these relationships, especially given 
recent evidence that child race-ethnicity and neighborhood 
affluence are associated with utilization of EIBI in older chil-
dren (Yingling et al. 2019).

Perhaps most significant, despite benefiting from pre-
sumptive eligibility for EIBI at the prime age of three, 
children’s average utilization, which never reached 50%, is 
surprisingly low. Evidence suggests that earlier and greater 
utilization yields better outcomes (Granpeesheh et al. 2009; 
Howlin et al. 2009; Makrygianni and Reed 2010; Reed and 
Osborne 2012; Reichow and Wolery 2008; Virués-Ortega 
2010). Yet in the current sample, earlier receipt does not 
appear to yield greater utilization. To explore this issue, we 
conducted a separate analysis of utilization among older 
children who enrolled traditionally in the waiver. Interest-
ingly, these children used slightly more allotted hours (aver-
age of 41%) than children with presumptive eligibility.

At minimum, the current study serves as a red flag to 
Medicaid administrators across the country that large scale 
implementation of EIBI may require an investment of time 
and resources in areas other than EIBI provision, such as 
parent education, provider recruitment strategies, and inter-
system collaboration. Specifically, these findings raise at 
least two questions for health care providers. First, is the 
intensity of EIBI currently recommended feasible in the 
general population? This question is fundamental to future 
inquiry and is especially critical given the potential of EIBI 
to improve outcomes and increase societal savings (Chasson 
et al. 2007; Jacobson et al. 1998), the recent, sizeable invest-
ment made in private and public health coverage (Centers for 
Medicare and Medicaid Services 2014; Douglas et al. 2017; 
Maglione et al. 2016), and the need to maximize limited 
resources. Second, if feasible, what is required to increase 
utilization?

To answer these questions, a mixed-methods research 
agenda is required. Future research must include measure-
ment of weekly utilization using large, representative sam-
ples, clearly define high utilization, and identify modifiable 
factors associated with utilization. Regarding the latter, sev-
eral studies offer direction. Parents report that the inability 
to provide EIBI in the school setting negatively impacts 
utilization (Yingling et al. 2017b). This challenge should 
be less prominent among three-year-old children. However, 
although utilization of EIBI in BabyNet may not change 
simply by transitioning into the waiver, it is possible that 
after their third birthday, children’s eligibility for school-
related services provided through Part B of the Individuals 
with Disabilities and Education Act (The Individuals with 
Disabilities Education Act, Reauthorization 2004 2004) 
introduce scheduling challenges (Yingling et al. 2017b). Is 
high EIBI utilization possible, therefore, when it cannot be 
delivered in the educational setting (South Carolina Depart-
ment of Disabilities and Special Needs 2012)? Another 
consideration is that parents are presented with and select 
myriad treatments, and less effective interventions (Cohen 
et al. 2006) might consume limited hours otherwise avail-
able for EIBI (Bilaver et al. 2016; Green et al. 2006; Thomas 
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et al. 2006; Yingling et al. 2017b). Also, parents’ perceptions 
of ASD and treatment may influence utilization (Al Anbar 
et al. 2010; Zuckerman et al. 2015). If parents in EIBI feel 
that their children are overburdened by school and treat-
ment demands (Yingling et al. 2017b) and rank intuition 
as more important than empirical evidence when choosing 
treatments (Carlon et al. 2015), what are effective means for 
increasing utilization? Moreover, parents describe negative 
aspects of EIBI, such as reduced family privacy and chal-
lenges retaining high quality providers (Grindle et al. 2008; 
Yingling et al. 2017b). Do all parents understand the chal-
lenges of EIBI implementation prior to enrollment? Con-
versely, do they understand the positive elements (Grindle 
et al. 2008)? Answering these questions in the context of 
Medicaid-funded EIBI using qualitative methods (e.g., focus 
groups, interviews, case studies) is paramount to understand-
ing treatment utilization and to determining whether and 
how utilization in state plans can be increased. For instance, 
prior to enrollment, parents may benefit from education on 
the positive association between weekly dosage and child 
outcomes. Furthermore, factors at the provider level likely 
contribute to utilization. In South Carolina, the presumptive 
eligibility policy introduced new children into the waiver 
system. Thus, it is likely that provider shortages, which were 
a challenge early in the waiver (South Carolina Department 
of Disabilities and Special Needs 2014) and certainly con-
tribute to long wait lists (L & M Policy Research, LLC 2014; 
Yingling et al. 2017a), played a role in utilization. This issue 
and others, such as provider reliability and quality (Grindle 
et al. 2008), deserve national attention.

Limitations

Despite this study’s significant contribution, because the 
sample only includes children enrolled in South Carolina, 
generalizability to waivers in other states is limited. In addi-
tion, since data collection for this study, the state dissolved 
the waiver to prevent service duplication (Centers for Medi-
care and Medicaid Services 2014). Presently, the state pro-
vides ASD treatment, including EIBI, via its Medicaid state 
plan. This change in funding restricts generalizability. Yet 
for 10 years, South Carolina was among the most generous 
states for EIBI provision, and DDSN maintained records 
that, to our knowledge, do not exist in other states. To dis-
regard the knowledge gained due to this limitation—which 
is always a risk when researching public services—would 
be misguided.

Although the racial-ethnic data available in the current 
sample is a substantial improvement reportedly available 
in other waivers (Shattuck et al. 2009), it remains a pri-
mary limitation. Compared to the racial distribution of 
South Carolina, although Hispanic children are slightly 

overrepresented in the sample, non-Hispanic black and 
non-Hispanic white children are underrepresented. It is 
possible that the sizeable proportion of unknown race-
ethnicity influenced findings. Also important to consider 
is the persistence of inequities in age of diagnosis (Dan-
iels and Mandell 2014). Because the current sample only 
included children diagnosed before their third birthday, 
their utilization may be qualitatively different than chil-
dren diagnosed after their third birthday. Also, children’s 
utilization of EIBI in BabyNet was unavailable. Thus, it 
was not possible to compare utilization before and after 
enrollment. What percent of hours received were home- 
versus center-based is also unclear. Although waiver pol-
icy required a minimum of 50% of hours to be at home, 
the remaining 50% could be either, and this could impact 
utilization. Additionally, standardized measures of chil-
dren’s abilities, which may be associated with utilization, 
(e.g., IQ, Adaptive Behavior) (Zuckerman et al. 2017a), 
and factors related to providers that likely influence uti-
lization, were unavailable in the current study. However, 
children’s severity is captured in the calculation of treat-
ment utilization. Based on the child’s assessed need, or 
“severity,” providers prescribed the number of hours a 
child should receive. Thus, we used each child’s utilization 
of their individual recommended dosage to examine uti-
lization. Finally, we used conventional growth modeling, 
a variable-centered approach that assumes that individu-
als come from a single population and that a single (i.e., 
the average) growth trajectory can effectively estimate an 
entire population. Although inappropriate due to the small 
sample size, a person-centered approach would allow the 
assignment of children to unique utilization trajectories 
(Jung and Wickrama 2008).

Conclusion

This study provides important insight into treatment utili-
zation among a unique cohort of young children with ASD 
who benefited from an innovative policy of presumptive eli-
gibility for an EIBI waiver. In addition to warranting future 
research into the role of child race-ethnicity in utilization, 
results suggest a need to investigate barriers to EIBI utili-
zation among pre-school children in Medicaid state plans. 
Given the importance of high utilization to promote optimal 
outcomes for children and families, efforts to increase uti-
lization are worthy of examination and require discussion.
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