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Abstract

Background: Therapy services can support developmental needs, improve social emotional
outcomes, and reduce persistent health inequities for children with developmental disabilities
(DD). Receipt of therapy services may be especially timely when children with DD are school-
aged, once diagnosis has often occurred. Yet limited knowledge exists on geographic variability
and determinants of therapy use among school-aged U.S. children with DD.

Objectives: We aimed to (1) determine if therapy use varies significantly by state and (2)
examine associations of health determinants with therapy use among U.S. school-aged children
with DD.
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Methods: This was a secondary analysis of 2016 and 2017 National Survey of Children’s Health
data. The sample included 9984 children with DD ages 6e17 years. We obtained odds ratios and
predicted margins with 95% confidence intervals from multilevel logistic regression models to
examine therapy use variation and determinants.

Results: Overall, 34.6% of children used therapy services. Therapy use varied significantly
across states (o2 = 0.11, SE = 0.04). Younger age, public insurance, functional limitations,
individualized education program, frustration accessing services, and care coordination need were
associated with higher adjusted odds of therapy access. In states with Medicaid Home and
Community-Based Services waivers, higher estimated annual waiver cost was associated with
lower adjusted odds of therapy use.

Conclusions: Results highlight geographic disparities in therapy use and multilevel targets to

increase therapy use for school-aged children with DD.
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Introduction

One in six U.S. children has a developmental disability.l Developmental disabilities (DD)
are chronic conditions due to mental and/or physical impairments, including conditions such
as autism spectrum disorder (ASD) and attention deficit/hyperactivity disorder (ADHD).2
This heterogeneous group of conditions commonly affect children early in life, and without
the necessary services and supports, may have more proximal effects on language and
learning contributing to multiple impacts on behavior and independent living in the longer
term. Children with DD often require more prescription medication, therapies, special
education, and medical support than other children.3 Therapy services (e.g., behavioral
therapy) are especially critical to helping improve functional skills for many children with
DD. Therapy services are often accessed following diagnosis, which commonly does not
occur until children with DD are school-aged.? Still, knowledge is limited on state variation
and determinants of therapy use among school-aged children with DD.

Child and family characteristics including poverty, insurance coverage, and race and
ethnicity have been associated with therapy use among children with DD. For example,
children in low income families are less likely to access early diagnosis services, which

is critical to early therapy use.* Not having health insurance is related to increased unmet
therapy need for children with DD.5 Children with DD, particularly those with ASD, who
identify as racial and ethnic minorities may also have poor access to therapy services.6.
Healthcare access and quality (e.g., patient-centered medical home including effective care
coordination) may further affect therapy use for children with DD, at times by way of
programs such as early intervention.82

State context including policies, such as the Medicaid 1915(c) Home and Community-Based
Services (HCBS) waivers, have been used to transform services for individuals with DD.
Under the Social Security Act section 1915 (c), 23 states and the District of Columbia
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adopted Medicaid HCBS waivers designated for children with DD by 2016.10 Certain
Medicaid HCBS waivers only target children with ASD.11 Waivers targeting children

with ASD are positively associated with health outcomes.12:13 Leslie and colleagues

found that Medicaid HCBS waiver characteristics (e.g., cost limit) were associated with
parents’ workforce participation and unmet healthcare needs among children with ASD.12.13
Although these studies show promising results of the Medicaid HCBS waivers for children
with ASD and their parents, better understanding remains needed for children with DD.

Other aspects of state context affect services use for children with DD. Children with DD
ages 3-5 years living in states with less income inequality are, for instance, more likely

to participate in early childhood special education compared to children in states with

higher income inequality.1# Similarly, narrower versus broader scope state early intervention
eligibility criteria are associated with lower early intervention services use among children
with special health care needs ages 0-3 years.1® Moreover, school-aged children with special
health care needs including those with DD in states with school policies requiring case
management for students with disabilities are less likely to repeat a grade than children

in states without such policies.1 Yet, little research has comprehensively examined other
aspects of state context (e.g., income inequality) along with policy for children with DD.

Greater knowledge on the state variation and determinants of therapy use will benefit
health initiatives targeting school-aged children with DD. That is, clinicians, researchers,
and advocates may use study findings to advance state policies (e.g., more generous
Medicaid HCBS waivers) reducing health inequities stemming from inadequate access

to therapy services. This study, therefore, sought to (1) determine if therapy use varies
significantly by state and (2) examine associations of ecological factors with therapy use
among U.S. school-aged children with DD. From past research showing considerable state
variation in child health services,1417-19 we hypothesized significant state variation in
therapy use among children with DD. We further hypothesized certain factors previously
associated with services use such as race and ethnicity,20 household income,*? insurance
coverage,1821 income inequality,}4 and Medicaid HBCS waiver status?:13 would have
significant associations with therapy use among children with DD.

This was a secondary analysis of data combined from the 2016 and 2017 National Survey
of Children’s Health (NSCH). Data on state context were included from the 2017 American
Community Survey (ACS), the Health Resources and Services Administration (HRSA) in
2017, the Department of Education (ED) in 2016-2017, and the Centers for Medicare and
Medicaid Services in 2016. All data were publicly accessible.

The NSCH is a parent-reported survey about healthcare and health for a nationally
representative sample of children ages 0-17 years. The Maternal and Child Health Bureau of
the Health Resources and Services Administration sponsored, and the U.S. Census Bureau
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conducted the NSCH. State-level samples were allocated to produce an approximately
equal number of completed questionnaires across states (range = 1070-1784 completed
questionnaires). The NSCH methodology has been previously detailed.22:23

ACS, HRSA, and ED data

We obtained state income inequality data from the 2017 ACS.24 Data on the number

of medically underserved areas in 2017 were obtained through HRSA.25 Data on the
percentage of children with disabilities who received Individuals with Disabilities Education
Act (IDEA) Part B (ages 6-21 years) in 2016-2017 were obtained from the U.S. Department
of Education.28

Medicaid HCBS waiver data

Sample

Measures

Data on Medicaid HCBS waivers active in 2016 were primarily collected from waiver
applications and renewal documents available on the Centers for Medicare and Medicaid
Services (CMS). Waivers needed to meet the following inclusion criteria: (1) the waiver
served children with DD, ASD, and/or complex medical conditions; and (2) the waiver
specified children be < 23 years. For waivers that could not be located on the CMS website,
investigators searched individual state Medicaid websites and contacted state Medicaid
administrators. Information on several ASD-specific waivers was additionally obtained from
a past study.11

The sample included 9984 U S. children with DD ages 6-17 years. All children currently
had one or more parent-reported DD. We used the Centers for Disease Control and
Prevention list2 to determine which DD conditions were asked about in the 2016 and 2017
NSCH. The following 12 conditions were used: ADHD, learning disability, developmental
delay, speech and language disorder, ASD, blindness, ID, deafness, epilepsy, CP, Tourette
syndrome, and Down syndrome.

We used ecological systems theory?’ to comprehensively determine factors that may affect
therapy use among U.S. school-aged children with DD (Fig. 1). The selection of factors

at each ecological level was determined by our literature review and the accessible data.
The microsystem (system closest to the individual) involved the child’s characteristics. The
mesosystem level (interaction between different aspects of an individual’s microsystem)
included parent and family characteristics. The exosystem (environments the individual
interacts with) consisted of neighborhood and healthcare factors. The macrosystem covered
state context including policy. All variable categories are displayed in Table 1.

Microsystem: child factors

Child factors included age (years), sex, race and ethnicity, insurance, preterm birth status,
functional limitations status assessed by the Children with Special Health Care Needs
Screener,28 and if the child currently had an individualized education program (IEP).
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Mesosystem: parent and family factors

Exosystem:

Parent and family factors included parent nativity; primary household language; highest
parent education level; family structure (two parents married, two parents unmarried, single
mother, other family structure); household income level relative to the federal poverty
level; overall maternal health status; overall paternal health status; and adverse childhood
experiences. Nine adverse childhood experiences were assessed: (1) hard to get by on
family’s income - cannot afford basics; (2) parent or guardian divorced or separated; (3)
parent or guardian died; (4) parent or guardian served time in jail; (5) witnessed domestic
violence; (6) victim or witness of neighborhood violence; (7) lived with anyone who was
mentally ill, suicidal, or severely depressed; (8) lived with anyone who had a problem with
alcohol or drugs; and (9) treated or judged unfairly because of his/her race or ethnic group.

neighborhood and healthcare factors

Neighborhood factors included if the child lived in a supportive neighborhood and had
neighborhood amenities (two or less versus three or more). Supportive neighborhood was
measured with the following three items: (1) people in my neighborhood help each other
out, (2) we watch out for each other’s children in this neighborhood, and (3) when we
encounter difficulties, we know where to go for help. Neighborhood amenities included
whether the child lived in a neighborhood with sidewalks and walking paths; a park or
playground; recreation center, community center or boys’ and girls’ club; and a library or
book mabile.

Healthcare factors included adequate insurance, frustration accessing services, foregone
healthcare, preventive medical care, effective care coordination, shared decision-making, and
complementary health approaches use in the past 12-months. Adequate health insurance,
foregone healthcare, effective care coordination, and shared decision-making were
previously used composite measures each derived from multiple items (Appendix).8.9.16:21
Frustration accessing services was assessed by whether the parent answered always or
usually versus sometimes or never to the following item: “During the past 12 months,

how often were you frustrated in your efforts to get services for this child?” Preventive
medical care was determined if parents reported one or more visit(s) in response to the
following item: “During the past 12 months, how many times did this child visit a doctor
nurse, or other health care professional to receive a preventive check-up?” Complementary
health approaches use was assessed by the following binary (yes/no) item: “During the past
12-months, did this child use any type of alternative health care or treatment?”

Macrosystem: state factors

State factors included income inequality in 2017, medically underserved areas in 2017,
percent of children with disabilities receiving services under IDEA Part B in 2016-2017,
and one or more active Medicaid HCBS (1915c) waiver(s) targeting children with DD in
2016. State income inequality as a Gini coefficient was available in the 2017 ACS. The Gini
coefficient is a value ranging from 0 to 1, with O representing complete income equality and
1 representing complete income inequality. Per related research, coefficients were broken
into quartiles (McManus et al., 2011). Medically underserved areas are designated by
HRSA as having too few providers, high infant mortality, high poverty, or a high elderly
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population.2® We used the median (73) of medically underserved areas to create a binary
variable (below versus at or above median), per past research.1® The U.S. Department of
Education provides the percentage of students ages 6-21 years with any disability who
received services under IDEA Part B per state each school year.26 We used the median
percentage of children ages 6-21 years with disabilities across states (9.28%) to create a
binary variable (below versus at or above median).

Number of Medicaid HCBS waivers per state was determined by the three eligibility criteria
(active in 2016, included DD, and applied to children). We included Katie Beckett waivers
if they were part of state Medicaid HCBS waivers, and we did not include states (AZ

and RI) that primarily used Medicaid 1115 waivers that may also cover home based
services for children with DD. For states with one or more waiver(s), we examined the
following characteristics: years since the waiver’s initial enactment, enrollment limit, cost
limit, and estimated cost. Years since the waiver’s enactment was computed by subtracting
the year when the waiver was first enacted from 2016. For states with more than one
waiver, we used the years since the oldest waiver was enacted. The enrollment limit is

the maximum number of children that can be served each year. For states with more than
one waiver, the enrollment limit was computed by summing the enrollment limit for each
waiver. The cost limit is the maximum amount that can be spent per individual through the
waiver. For all waivers, the cost of services per individual must be lower than the costs

of institutionalization. Thus, in waivers that indicated “no cost limit” or an “institutional
cost limit,” the cost limit was whatever the waiver calculated the institutional costs to be.
Estimated costs for each waiver is defined as the total annual estimated costs of waiver
services per individual expected to participate in the waiver. To calculate the cost limit

in states with more than one waiver, an average of the cost limits across all waivers was
computed. The same method was used to compute estimated costs in states with more
than one waiver. Per past research,1213 we normalized waiver enrollment limit, cost limit,
and estimated cost across states. This made it so each had a mean of zero and a standard
deviation of one, which allowed the estimated odds ratios to be interpreted as the effect of a
one standard deviation change in the given measure.

Therapy use

Therapy services use was determined with two binary (yes/no) items. The first item was,
“Has this child ever received special services to meet his or her developmental needs such
as speech, occupational, or behavioral therapy?” If the child’s parent answered “Yes,” the
following was asked: “Is the child currently receiving these special services?” If the child’s
parent answered “Yes” to the second question, the child was determined to currently use
therapy services.

Analysis

We first computed descriptive statistics to determine variable properties. We then computed
descriptive univariate and bivariate statistics to determine the sample’s characteristics and
differences in therapy use by each ecological factor. To determine state variation in therapy
use and associations with select ecological factors, we fit four multilevel logistic regression
models in which a random intercept for state was used and the variance of the random effect
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was assessed.3 The first model had no covariates and described overall state variation in
therapy use. The second model included child, parent and family, and healthcare factors

that had bivariate associations with therapy use significant at a two-sided p < .10 level. The
third model included these same factors and the state factors that had bivariate associations
with therapy use significant at a two-sided p < .10 level. The fourth model was only

among children with DD living in states with one or more Medicaid HCBS waiver and
included the factors in the prior two models and the waiver characteristics (e.g., estimated
waiver costs). For each model, odds ratios (OR) or adjusted odds ratios (aOR) with 95%
confidence intervals (Cl) were computed along with p-values, state-level variance, and
standard error of the state-level variance. To aid in the interpretation of model estimates,

we additionally computed the predicted margins (probabilities) with their 95% Cls (i.e.,

the average probability of the outcome if everyone in the dataset was at the same variable
level such as male or publicly insured). As a sensitivity analysis to better understand the
effects that race and ethnicity may have on therapy use, we separately tested the following
interaction terms as part of the third model: race and ethnicity by insurance status, race

and ethnicity by IEP status, race and ethnicity by functional limitations status, and race

and ethnicity by waiver status. For any statistically significant interaction, we computed and
plotted the predicted margins. Given the complex survey sampling design and to reduce bias
in estimates, we computed scaled design weights per guidance by Carle.3 All other analyses
followed survey weighting guidance?? and were performed in Stata 16.0.32 A two-sided
alpha level of 0.05 was used to determine statistical significance and mean variance inflation
factors for each model were <2 suggesting that bias due to multicollinearity was not a major
concern.

Participant characteristics

The sample represented an estimated 9,436,946 U S. children ages 6e17 years with DD.
This accounted for approximately 19.0% of children with DD ages 6-17 years nationwide.
Prevalence of DD conditions is shown in Fig. 2: ADHD was most prevalent (54.1%), and
Down syndrome was least prevalent (0.8%). Table 1 shows all participant characteristics.

Therapy use results

Overall, 34.6% of U.S. school-aged children with DD currently used therapy services and
54.6% ever used therapy services. The average child age at first use of therapy services

was 5.1 years (SD = 2.9). Therapy use among school-aged children with DD varied
considerably by condition (Fig. 2). Children with Down syndrome were most likely to use
therapy services, while children with blindness, Tourette syndrome, or ADHD were least
likely to use therapy services. Table 1 displays all other bivariate therapy use associations.
Statistically significant variation in therapy use among children with DD was found across
states (o2 = 0.11, SE = 0.04, 95% CI: 0.06-0.22). lowa had the lowest percentage of therapy
use (21.7%), and the District of Columbia had the highest percentage of therapy use (51.1%)
among school-aged children with DD. Fig. 3 displays therapy use variability and presence of
Medicaid HCBS waivers across states.
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Medicaid HCBS waiver characteristics

Of the 33 eligible Medicaid HCBS waivers, 10 specifically served children with ASD and
the remaining 23 served children with DD and/or special needs generally. Overall, 39.4%
of school-aged children with DD lived in a state with one or more Medicaid HCBS waiver.
Table 2 summarizes key waiver characteristics.

Therapy use determinants: multilevel model results

Multilevel model results for the full sample showed statistically significant associations of
therapy use with younger versus older child age, having public versus private insurance,
having versus not having functional limitations, having versus not having an IEP, being
sometimes versus never frustrated in efforts getting services, and needing but not receiving
or receiving all needed care coordination versus not needing care coordination (Model

3, Table 3). No state factors had statistically significant associations with therapy use.
Sensitivity analysis results showed a statistically significant interaction for race and
ethnicity and functional limitations status, specifically being Hispanic and having functional
limitations (therapy use predicted probability: 0.35, 95% CI: 0.26-0.44) versus not having
functional limitations (therapy use predicted probability: 0.12, 95% CI: 0.10-0.14). Fig. 4
displays a plot of all the predicted probabilities for this interaction.

Multilevel model results only including children with DD living in states with one or

more Medicaid HCBS waiver(s) demonstrated similar associations of therapy use with child
factors (Model 4, Table 3). Differences included that having a parent not born versus born

in the U.S. was associated with higher adjusted odds and predicted probability of therapy
use among children with DD in waiver states (therapy use predicted probability not born in
U.S. = 0.45, 95% CI: 0.39-0.50 versus born in U.S. = 0.35, 95% CI: 0.33-0.36). That is,
0.45 would be the average probability of therapy use if everyone in the data were treated

as not born in the U.S. versus 0.35 if everyone in the data were treated as born in the U.S.
For the healthcare factors, only needing but not receiving all needed care coordination versus
not needing care coordination was associated with higher adjusted therapy use odds for
children with DD in waiver states (therapy use predicted probability when care coordination
needed but not received = 0.40, 95% CI: 0.36-0.43 versus when no care coordination needed
=0.33, 95% ClI: 0.29-0.36). Estimated waiver costs was the only characteristic that had

a statistically significant association with therapy use. Higher estimated waiver costs was
associated with lower adjusted odds and predicted probability of therapy use (therapy use
predicted probability with mean waiver costs ¥ 0.29, 95% CI: 0.27e0.32).

Discussion

This study is one of the first to examine geographic variability and determinants of therapy
use among U.S. school-aged children with DD. In line with our first hypothesis, therapy
use did substantially vary across states pointing to geographic disparities in therapy use.
Study findings additionally demonstrated that certain child (e.g., IEP) and healthcare (e.g.,
care coordination need) factors were the most strongly associated with therapy use among
U.S. school-aged children with DD. Results did not, however, show significant associations
of certain state factors (e.g., income inequality, Medicaid HCBS waiver status) that have
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been previously linked to services use and other health-related outcomes for children with
DD. Therapy use for children with DD living in states with Medicaid HCBS waivers was
associated with higher estimated waiver costs.

Study findings regarding geographic variability in therapy use among U.S. school-aged
children with DD mirror those of prior child health services research. That is, states in

the Northeast and Northwest along with some states in the Midwest generally had the
highest percentage of children with DD using therapy services. Studies on preschool special
education participation,14 underinsurance,18 developmental screening and surveillance,33
and pediatric healthcare quality?! have shown similar geographic patterns insofar as states in
the Southern region of the U.S. tend to have lower levels of services use and quality. Given
the lack of significant association between therapy use and the state factors examined, future
work is needed to further understand why geographic disparities in therapy use exist. This
might involve key informant interviews to better understand organizational and state context
factors affecting pathways to therapy use for children with DD.

Certain child factors (i.e., younger age) and healthcare factors (i.e., frustration accessing
services) were significantly related to therapy use. Similar to past research,34 younger

age was associated with higher odds and predicted probability of therapy use. Because
many children are diagnosed with DD around the time they enter school, therapy use may
be more common during middle childhood versus adolescence. Regarding public health
insurance, past studies have similarly found that children with DD and public insurance may
have higher services utilization.35:36 Particularly for ASD services, insurance reform and
increased Medicaid HCBS waiver enactment may have helped reduce some insurance-based
disparity in services use.12:37 Per past research,8:38:39 having functional impairment and an
IEP were each expectedly associated with therapy use suggesting that children with DD and
less impairment and/or no IEP are less likely to use therapy. This may be due in part to

a child’s reduced need for therapy services or limited school resources to deliver services

to children without an IEP or who have a 504 Plan. Children with DD who do not have

an IEP may also be less likely to have a formal diagnosis, which may be required for
insurance to cover certain outpatient therapy services. Additional research is warranted to
better understand how children with DD and less impairment and/or no IEP use therapy
services. The interaction between functional limitations and race and ethnicity was also
significant for Latino children, suggesting that those with limitations may be most likely to
use therapy services. Associations of therapy use with frustration accessing services and care
coordination need are similar to some past research findings.40 That is, difficulty accessing
services may be a marker of greater interaction with the healthcare system and ultimately
services use despite the frustration endured. Care coordination need may also be somewhat
indicative of greater healthcare need and/or condition severity, necessitating therapy use.

Contrary to our hypothesis, state factors were not significantly associated with therapy use
overall among U.S. school-aged children with DD. Other studies have shown that certain
state factors such as income inequality,14 Medicaid pediatric behavioral health managed care
programs,19 and active Medicaid HCBS targeting children with ASD12:13 are associated
with services use or unmet needs. This study’s findings did, however, show that among
children with DD living in states with one or more Medicaid HCBS higher estimated
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waiver costs was associated with lower adjusted therapy use odds. This finding suggests

that states with higher estimated waiver costs may have more barriers to therapy access

for children with DD (e.qg., less therapy availability). Other studies examining Medicaid
HCBS waiver characteristics targeting children with ASD have shown significant effects of
higher enrollment and cost limits but not estimated costs on parental employment and unmet
needs.1213 Estimated waiver costs are known to vary by state, DD condition (e.g., ASD
versus intellectual disability), and age group (i.e., children versus adults)19; however, greater
understanding of how waiver characteristics and other state context factors impact services
use remains needed.

This study had limitations. Because the design was cross-sectional results must be
interpreted as correlational. The sample was heterogeneous with respect to DD and had

a wide age range. Older children may have had greater exposure to the model predictors
(e.g., IEP receipt) potentially decreasing their current therapy use. The therapy use
measure included special services to meet the child’s developmental needs such as speech,
occupational, or behavioral therapy. Individual therapy types and delivery settings could,
therefore, not be examined. Moreover, parents may have underreported therapy use that was
not explicitly asked about in the question (e.g., physical therapy). Because DD status and
therapy use were parent-reported, results may additionally be influenced by information
bias (i.e., under- and/or over-reporting of DD status and/or therapy use). Institutionalized
children who may have high therapy services use were not included in the sample. For this
reason, therapy use may be underestimated. We also did not have information on overall
waiver enrollment and whether children in this study sample were enrolled in a Medicaid
HCBS waiver program. Finally, though a comprehensive variable set was examined, there
may have been unaccounted for variables.

Conclusions

Significant variation in therapy use among school-aged children with DD by states was
found. Therapy use determinants included child and healthcare factors. State factors were
not significantly associated with therapy use. Higher Medicaid HCBS waiver cost was
associated with reduced therapy use odds and predicted probability among children with DD
in states with waivers. Findings highlight geographic disparities in therapy use that may be
reduced through multi-level initiatives targeting children with DD.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1.
Study Conceptual Framework using the Ecological Model to Understand Therapy Use

Determinants for School-Aged Children with Developmental Disabilities.

Disabil Health J. Author manuscript; available in PMC 2022 February 03.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Lindly et al.

Down Syndrome

Tourette Syndrome
Cerebral Palsy

Epilepsy

Deafness

Intellectual Disability
Blindness

Autism Spectrum Disorder
Speech or Other Language Disorder
Developmental Delay
Learning Disability

Attention Deficit/Hyperactivity Disorder

m % Overall
1 0.8%

Ealdsh 23.9%
- 6%

- 3%
— 7.07% 56.:9%
— 7.1%
I—10.6%.. 20.8%
I .| %
I O |9,
I 0 49,

I D 419/,

44.1%

51.

28.5%

Data Source: 2016 & 2017 National Survey of Cihldren's Health
*Developmental Disabilities were reported by a parent. Both developmental disability and therapy use were reported as current.

Fig. 2.

% Therapy Services Used

0,

54.1%

Page 15

84.4%

68.0%

78.3%

64.0%
74.4%

66.9%

Specific conditions and therapy use among U.S. School-Aged children with developmental

disabilities (7= 9984).

Disabil Health J. Author manuscript; available in PMC 2022 February 03.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Lindly et al.

"///I///IiiL

25
%

WA

(Medicaid 1915¢ Waiver Status, 2016 Therapy Use, 2016 & 2017

() Nowaiver 21.71% - 27.45%
02} waiver 27.46% - 34.14%

B 34.15%-4059%

@ :0.650%-51.07%

*Note. Therapy use refers to special services received to meet the child's developmental needs such as speech, occupational, or behavioral therapy.

Fig. 3.

Therapy use and medicaid HCBS waiver status among school-aged children with

developmental disabilities across states.
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Fig. 4.
Predicted probabilities for interactions between race and ethnicity and functional limitations

on therapy use among U.S. School-Aged children with developmental disabilities.
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Table 2.

Summary of medicaid HCBS waivers targeting children with developmental disabilities.

Number of waivers (n = 33)

1 waiver AK, AR, KA, LA, MA, MD, MI, MT, ND, NH, PA, SC, UT, WA
2 or more waivers CO, CT, ID, IL, MO, NY, OR, TN, WI

Mean years since first waiver enacted? (SD) 13.7.(8.7)

Mean estimated cost? (SD) $30,809.8 (48,545.6)

Mean cost limit® (SD) $149,375.6 (112,361.5)

Mean maximum number of children served? (SD) ~ 1495.3 (1961.4)

Note. Estimated Cost: this is listed in the appendix of every waiver and demonstrates the cost of each year of enacting the waiver per individual.
Cost Limit: maximum amount of money that can be spent per individual on the waiver. Maximum Children Served: maximum number of
participants who can be served by the waiver each year.

Abbreviations. AK, Alaska; AR, Arkansas; KA, Kansas; LA, Louisiana; MA, Massachusetts; MD, Maryland; MI, Michigan; MT, Montana; ND,
North Dakota; NH, New Hampshire; PA, Pennsylvania; SC, South Carolina; UT, Utah; WA, Washington; CO, Colorado; CT, Connecticut; 1D,
Idaho; IL, Hllinois; MO, Missouri; NY, New York; OR, Oregon; TN, Tennessee; WI, Wisconsin; HCBS, home and community-based services; SD,
standard deviation.

Data sources: Waiver information was gathered systematically from https://www.medicaid.gov/medicaid, as well as individual state Medicaid
websites. In some cases, waivers were collected through email from a state CMS employee, or from Dr. Dianna Velott. Data was collected directly
from waiver applications and waiver renewal documents.
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