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Abstract
People with intellectual and developmental disabilities (IDD) often rely on Medicaid-funded
services and supports to facilitate their daily living. The financial investment for these services is
significant, yet little work has been conducted to understand how these investments affect life
outcomes. This pilot study used a novel data integration approach to offer initial insights about how
Medicaid expenditures relate to outcomes using Medicaid claims data, results of the National Core
Indicators consumer survey, and data from the Supports Intensity Scale (SIS). Findings suggested
that subpopulations of people with IDD who also had high behavioral needs or high medical needs
had significantly higher expenditures than individuals with more typical SIS-assessed support needs.
Regression analyses suggested mixed outcomes based on the factors we considered, including a
finding that people with IDD who lived in sponsored residential care homes were more likely to
engage in inclusive activities in the community than those who lived in larger congregate settings,
or those who lived in a family home. Results of this pilot, when brought to scale, will be useful in
examining the performance of state IDD service systems over time.

Key Words: community living; service outcomes; Medicaid

Background

As of June 2013, there were an estimated 6.2
million people in the United States with intellec-
tual or developmental disabilities (IDD; Larson et
al., 2016). As the population of people with IDD
has grown, so too has the need for services and
supports to facilitate their daily living. The primary
program through which people with IDD receive
long-term supports and services (LTSS) in the
United States is Medicaid (Naylor et al., 2015). As
of 2013, close to 800,000 people with IDD received
LTSS through the Medicaid program (Larson et al.,
2016). In an analysis of data from five states from
2008–2013, McDermott and colleagues (2018)
found that between 2.3% and 4.2% of Medicaid
recipients had IDD.

The investment in Medicaid for supports and
services for people with disabilities is significant
(Harrington & Kang, 2016; Pollack, 2011). Al-
though beneficiaries with all types of disabilities
make up 15% of Medicaid enrollees, they account
for more than 40% of total Medicaid spending

(Paradise et al., 2015). Per enrollee, Medicaid

spending for people with disabilities is more than

five times the level for nonelderly, nondisabled

adults and nearly seven times the level for children.

With respect to people with IDD, the United

States spent over $61 billion on IDD publicly

funded services in 2013; of this amount, Medicaid

funds constituted 78% of total IDD services and

support spending in the United States (Braddock et

al., 2015).

Although there are significant state and

national financial commitments for Medicaid IDD

services, a concomitant body of research docu-

menting the relationship between individuals’

outcomes and Medicaid IDD services is lacking

(Kaiser Family Foundation, 2012; Naylor et al.,

2015; United Cerebral Palsy, 2016). Additionally,

there is a critical need to better understand which

individual and service characteristics are related to

enhanced outcomes for people with IDD, and how

these factors interact with costs and systems change

efforts (Tichá et al., 2013).
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Research that links individual, service utiliza-
tion, and outcome data is an outgrowth of earlier
IDD measurement scholarship in areas including
quality of life and the evaluation of service
outcomes. A discussion of these efforts will provide
context for current research and illustrate the
progression of IDD outcomes measurement to date.

Measuring Quality and Outcomes
Currently, there is no one standard way that quality
is defined or measured across Medicaid-funded
LTSS Home and Community Based Services
(HCBS) and, although a core set of quality metrics
has been developed by the Centers for Medicaid
and Medicare Services (CMS), states are not
required to use them (Reaves & Musumeci,
2016). Often, service ‘‘quality’’ and ‘‘outcomes’’
are considered together and are conceptualized in
measures that assess a variety of areas at both
‘‘person-referenced level’’ (i.e., quality of life, self-
determination) and at the ‘‘system-focused level’’
(i.e., characteristics of the system, services provid-
ed; Kaye & Williamson, 2014; Kaye & Harrington.
2015; Shogren et al., 2009).

Quality of Life as a Measurement of
Personal Outcomes
Historically, the concept of a person’s quality of life
(QOL) has been used in the field of IDD as
framework for measuring personal outcomes, as well
as a social construct to guide system-level quality
improvement and a method for assessing service
outcomes (Schalock et al., 2007, 2008; Townsend-
White et al., 2012). The construct of QOL
emphasizes the equality of all people and is
grounded in the concepts of self-determination,
emancipation, inclusion, and empowerment (Mor-
isse et al., 2013). Using this foundation, QOL has
also become a vehicle through which equity,
empowerment, and life satisfaction for people with
IDD is measured at an individual level to examine
personal outcomes as well as outcomes related to
service delivery (Brown, 1996; Schalock et al.,
2007; Shogren et al., 2009).

Although many QOL models exist in the field
of IDD, the one that has emerged with the greatest
empirical support was developed by Schalock,
Verdugo, and Braddock (2002). This model con-
sists of eight domains structured in three main
factors: (1) independence, composed of personal
development and self-determination; (2) social

participation, composed of interpersonal relations,
social inclusion, and rights; and (3) well-being,
composed of emotional, physical, and material
well-being (Balboni et al., 2013). Numerous QOL
assessment tools have been developed based on
these factors, and measures have been validated in
many different countries and cultures (Claes et al.,
2012; Schalock et al., 2005; Verdugo et al., 2014).

QOL scholarship has made significant contri-
butions to the IDD field. It is widely used for the
objective evaluation of people’s needs and subjec-
tive levels of satisfaction; for informing programs,
strategies, and activities aimed at quality improve-
ment; and for collecting information to guide
service provision (Bigby et al., 2014; Buntinx &
Schalock, 2010; Gomez et al., 2016; Schalock et
al., 2007; van Loon et al., 2013). However, a gap
remains between the application of QOL models in
program development and service delivery and
their use as measurement tools in systems-level
program evaluation (Brown et al., 2013) and policy
development (Conner, 2016).

System Measures of Quality
As the IDD service system has continued to
evolve, and with the development of significant
Medicaid reform efforts in recent years, there has
been an increasing need to develop metrics at a
systems level that measure the effectiveness of
programs that support people with IDD (Owen et
al., 2015). In the past few decades, a growing body
of research has emerged to examine IDD system-
level outcomes.

Studying aggregate expenditures has been the
primary way researchers have documented the
impact of policy/programmatic changes (such as
people moving from institutional to community
settings) on service systems. A frequent finding of
this work has been a growth in spending for HCBS
over institutional spending (see, e.g., Eiken et al.,
2016; Hemp, Braddock, Tanis, & King, 2016). In a
large-scale study spanning four states, Lakin et al.,
(2008) compared spending patterns for recipients of
HCBS and Intermediate Care Facility/Mental
Retardation (ICF/MR) services. Results showed
that Medicaid expenditures for HCBS recipients
were lower than those for ICF/MR residents when
controlling for differences in people’s level of
disability and for congregate settings. Several other
teams of researchers have investigated national and
state spending trends related to IDD services and
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obtained similar findings (see Bohl et al., 2014;
Braddock et al., 2017; Harrington & Kang, 2016;
Lakin, Prouty, & Alba, 2007; Muramatsu &
Campbell, 2002; Rizzolo et al., 2013; Stancliffe &
Lakin, 2005).

Assessing residential outcomes is another way
that researchers have examined the effects of
changes in disability policy and programs on
people’s lives. Larson et al. (2016) reported that,
although discussions of IDD supports and services
are often focused on out-of-home settings, the vast
majority of people with IDD (85%) live with
relatives. Further, as of 2013, fewer than 30,000
people who received LTSS in IDD systems lived in
state institutional settings. Researchers have also
found differences in residential placements based
on disability type. For example, Hewitt and
colleagues (2017) found that, when accounting
for demographic and state differences, people with
ASD had higher odds of living with family but
lower odds of living in their own home. Likewise,
Stancliffe and colleagues (2012) reported that,
within a sample of 25 states, adults with Down
syndrome were less likely to live in institutions or
their own home, but they were more likely to live
in a family member’s home.

Employment outcomes have also been used as
a measure of IDD system performance. Multiple
national surveys illustrate that the employment rate
for people with disabilities is less than half that of
those without disabilities (e.g., Bureau of Labor
Statistics, 2015; Butterworth et al., 2014). Further,
the estimated percentage of people participating in
integrated employment services has remained
nearly stagnant in recent years, while investment
in nonwork services continues to expand (Butter-
worth et al., 2016).

The National Core Indicators (NCI) project
has been an important source of systems-level
outcomes-related research. In the 2014–2015 data
cycle, 31 states administered the NCI Adult
Consumer Survey with a total sample of 25,820
people with IDD (Human Services Research
Institute and National Association of State Direc-
tors of Developmental Disabilities Services [HSRI
& NASDDDS], 2016). Selected key findings reveal
(a) areas for potential service system improvement
(e.g., only 54% of respondents choose where they
live, 45% choose with whom they live, and 30%
would like to do something else during the day), as
well as (b) areas of systems strength, with the vast
majority of people reporting that they choose their

daily schedule (82%), choose how to spend their
free time (91%), and like where they live (90%;
HSRI & NASDDDS, 2016).

Additional studies based on analyses of the
aggregate NCI datasets have examined the influ-
ence of personal and service system variables on
outcomes for people with IDD. For example,
personal characteristics such as level of ID, age,
mobility, self-reported ability to communicate
verbally, and type of disability have been found
to account for significant differences in a variety of
outcomes (Bershadsky et al., 2012; Lakin et al.,
2008; Mehling & Tassé, 2015; Stancliffe et al.,
2012; Tichá et al., 2012). Further, across all
outcome areas, people living in their own home,
family homes, host family homes, or in small
agency residences ranked consistently better in
achieving positive outcomes than those living in
moderate and large agency residences and institu-
tions (Nord et al., 2013).

Need for Further Research
These existing research efforts helped to develop a
picture of how Medicaid services and supports are
influencing the lives of people with IDD across the
country. However, there is a critical need to extend
this important work.

A fundamental challenge with each of the
measurement approaches described above is that
they lack linkages between system, individual, and
outcome data points. As summarized by Tichá et al.
(2013), ‘‘by better aligning data sets, researchers
can more effectively investigate the relationships
between costs and services to individual outcomes’’
(p. 312). Owen and colleagues (2015) echoed that
‘‘research that ties the performance of the system to
individually reported outcomes must guide the
LTSS system’’ (p. 234). Additionally, Kaye and
Harrington (2015) reiterated the need for analyses
that examine expenditures in conjunction with
individual outcomes.

With access to more granular-level, state-based
data linked to IDD system performance, we can
begin to address fundamental questions that are of
primary importance to people with disabilities,
their families, program administrators, and policy
makers. This information can, in turn, form the
basis for evidence-based program planning and
policy decision making (Mosley et al., 2013; Tichá
et al., 2013) aimed at improving the quality of life
for people with IDD.
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Research Questions
The overarching goal of this research was to
identify factors associated with enhanced outcomes
for people with IDD, and to assess the relationships
between predictors of enhanced outcomes and
costs. Specifically, the study sought to address
three main research questions:

1. What is a practicable process by which to
integrate major IDD datasets to enable indi-
vidual-level analyses?

2. How do a person’s identified support needs
from the Supports Intensity Scale and one’s
residence type predict an individual’s total
Medicaid expenditure?

3. How are personal outcomes for people with
IDD, based on existing NCI scales, predicted
by demographic factors, support needs, and
total Medicaid expenditures?

Method

This study was a pilot of a novel method for
investigating HCBS system performance for people
with IDD. We used three major datasets, merged at
the individual level, to develop an understanding
about the relationship between Medicaid expendi-
tures, a person’s support needs, and commonly
studied outcomes for people with IDD. All
procedures used in this study were reviewed and
approved by the Virginia Commonwealth Univer-
sity institutional review board.

Data Sources
This pilot study linked three distinct data sources to
form a single dataset for analysis. Data were obtained
from the state IDD agency and the Medicaid agency
in one Mid-Atlantic state (Virginia).

Medicaid Claims
This study used Medicaid claims data for adults
with IDD who used HCBS in fiscal year (FY) 2014.
The state’s Medicaid agency extracted all claims for
people who used HCBS, including claims for those
people that were not related to HCBS (e.g., acute
medical claims). The file containing all Medicaid
claims for FY 2014 for people with IDD who used
HCBS was securely transferred to the research team
for use in this analysis. We engaged in an extensive
process to clean the Medicaid data file before
analyses began.

For the analyses presented in the results
section to follow, Medicaid claims were summed
into a single variable representing the total
Medicaid expenditure for each person. Though all
people included in the analysis used Medicaid to
pay for HCBS, the Medicaid expenditure variable
contains not only HCBS expenditures, but also all
other Medicaid-reimbursed costs for a person with
IDD in FY 2014.

National Core Indicators
The National Core Indicators (NCI) Adult
Consumer Survey is a nationally validated instru-
ment administered to adults with IDD in 46 states.
Results from one state were used in this study. The
NCI is administered in-person, directly with a
person with IDD, with some sections of the survey
being completed by a parent, case manager, or
direct support professional in some instances. NCI
surveys that were administered on the timeline
corresponding to Medicaid FY 2014 were eligible
for inclusion in this study.

The NCI has several sections seeking general
demographic information, data about a person’s
physical and behavioral health, and a range of
personal outcomes. For the purpose of this study,
the authors used previous literature to construct
four main outcome variables from the NCI.
Specifically, we constructed scaled variables, based
on previous literature, for community inclusion,
social participation and relationships, everyday
choices, and rights, each of which is described in
more detail in this section. We chose to construct
variables based on scales that were validated in
previous literature because individual items in the
NCI sometimes offer limited range in responses, as
many items are answered dichotomously. The
scaled variables allowed for greater discrimination
and range in responses.

The community inclusion variable was con-
structed based on previously published findings
from the National Core Indicators (2012) project.
It was constructed by summing four items from the
NCI, each representing the number of times the
respondent reported engaging in a particular
activity in the month preceding the NCI interview:
went shopping, did errands, went out for entertain-
ment, or went out to eat. The result was a simple
frequency count of how many times the individual
engaged in those four activities in the month prior
to NCI participation.
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Social participation was constructed based on
the work on Mehling and Tassé (2015). It includes
seven items from the NCI: (a) whether the person
went shopping in the previous month, (b) whether
they did errands in the previous month, (c)
whether they went out for entertainment in the
previous month, (d) whether they went out to eat
in the previous month, (e) Whether they took a
vacation in the previous year, (f) whether they
have friends other than staff or family, and (g)
whether they have a best friend. Responses were
dummy coded as follows: if a person answered
affirmatively to all seven items, score ¼ 2, 4–6
affirmative responses ¼ 1, and 0–3 affirmative
responses ¼ 0.

Everyday choices was constructed based on the
National Core Indicators (2012). It was based on
three items from the NCI: how much choice a
person has to determine their daily schedule, how
much choice they have in determining how to use
their personal spending money, and how much
choice they have to determine how to use their free
time. In each of these three items, coding was as
follows: makes the decision by one’s self ¼ 2, the
person has some input in the decision ¼ 1, the
decision was made by someone else¼ 0. Thus, total
scores for the everyday choices variable ranged
from 0 to 6.

Finally, rights was constructed based on the
previous work of Neely-Barnes and colleagues
(2008). The rights variable was developed from
three items from the NCI, each with dichotomous
scoring: whether someone else could open the
person’s mail (scored Yes¼ 0, No¼ 1), whether the
person can use the phone when desired (Yes ¼ 1,
No ¼ 0), and whether the person can be alone
when desired (Yes ¼ 1, No ¼ 0). The total score
could range from 0 to 3.

Additionally, demographic characteristics (i.e.,
age, gender, type of residence) of the sample were
taken from the NCI, because the self-reported or
proxy-reported demographics from Part I of the
NCI were thought to be more accurate than
demographic variables that could be extracted from
Medicaid data.

Supports Intensity Scale
The Supports Intensity Scale (SIS) is a nationally
normed, widely used tool that is used in many
states to assess the level of support needs a person
with IDD has in multiple domains. For this

analysis, SIS data corresponding to the state’s FY
2014 Medicaid data were utilized. In this study,
the authors used a seven-tiered rating system used
by the state where the study was conducted, based
on a person’s SIS score to create a predictor
variable for overall level of support needs. People
who were determined to have extraordinary
medical support needs or extraordinary behavioral
support needs were also noted.

Demographic Variables
In addition to Medicaid expenditures, level of
support needs, and the outcome variables, all of
which were described in the preceding paragraphs,
our model for analysis also included variables for
residence type and age. Residence type was based
on the most common living settings that were used
by HCBS users with IDD in the state where the
study was conducted. Age was collected from the
NCI and was entered as an ordinal variable for our
analysis, with age ranges as displayed in the
regression results.

Data Management and Integration
A hallmark of this study was the ability to integrate
Medicaid claims, the NCI, and the SIS at the
individual level to create a unified dataset repre-
senting a person’s Medicaid claims, personal
outcomes and assessed support needs. In the state
where the study was conducted, a person’s Medic-
aid number is collected on all three data sources, so
this was used as a unique individual-level identifier
to guide the integration of all three datasets. Once
the merger of datasets was complete, the Medicaid
number was removed and replaced by a different
unique identifier before analyses commenced. All
data were stored on an encrypted, password-
protected server, and were available only to
authorized members of the research team.

The process of merging datasets occurred in
three stages. The researchers began with all people
with an NCI Adult Consumer Survey on file for FY
2014 (n ¼ 931). To those data, we then added
Medicaid claims. Of the 931 people with a valid
NCI, 601 also had Medicaid claims related to
HCBS in FY 2014. Finally, and again using
Medicaid numbers to guide the merger process at
the individual level, the researchers added SIS data.
The final file for analysis contained 522 people
with IDD who had all three data sources valid for
the 2014 fiscal year.
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Sample
The final sample for this study contained records for
522 people, all of whom were identified as having
IDD. Selected sample characteristics are summa-
rized in Table 1. The category for support level listed
in Table 1 is based on categories used by the state
where the study took place, which uses a seven-
tiered assessment of needs and includes categories
for people with extraordinary behavioral support
needs and extraordinary medical support needs.

In addition to the demographic factors listed in
Table 1, other characteristics of the sample were also
worth noting. Over half of respondents (n ¼ 250,
56.2%) reported some type of psychiatric disorder
(such as mood disorders, anxiety, psychotic disor-
ders, etc.), and 57.7% of the sample (n ¼ 286)
reported taking medications to treat such a disorder.
Seizure disorders (n¼ 144, 31.6%), autism spectrum
disorder (n¼ 87, 19.4%), and cerebral palsy (n¼ 78,
17.4%) were the most commonly reported disability
types among the sample, based on NCI records.

Results

Regression with hierarchical model building was
used to examine associations between NCI out-

comes and Medicaid expenditures and demographic
characteristics and support needs. Regression mod-
els were developed for each of five separate
outcomes: 1) Medicaid expenditures in 2014, 2)
community inclusion, 3) everyday choices, 4)
rights, and 5) social participation. Because these
outcome variables had differing measurement

characteristics as described in the methods section,
several types of regression approaches were required
to model the data appropriately.

Summaries of each regression model are pre-
sented by outcome in Table 2. To best synthesize the
results, only the estimates from the final model are
included and discussed in the following sections. Full

model results, including coefficient estimates for
each step in the hierarchical model building process
can be found in Tables 3 to 7. Because these results

Table 1
Selected Sample Demographics (N ¼ 522)

n percent

Gender Female 217 41.6

Male 305 58.4

Race Black/African American 148 28.4

White 329 63

Other 22 4.3

Not Reported 23 4.4

Age 18–39 247 47.3

40–54 157 30.1

55–64 76 14.6

65þ 42 8

Residence Type Congregate 4þ beds 210 40.2

Congregate , 4 beds 54 10.3

Independent home/share apartment 17 3.3

Parent/relative home 164 31.4

Sponsored/host home 77 14.8

Support Level1 Least Support Needs 27 5.2

Modest or Moderate 231 44.3

Least/moderate with some behavioral 16 3.1

Moderate to high 171 32.8

High to maximum 15 2.9

Extraordinary medical support 20 3.8

Extraordinary behavioral support 21 4

Record needs validation 21 4
1Based on Virginia’s Support Intensity Scale assessment categories.
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come from multiple regression analyses with a
number of covariates, all significant estimates should
be interpreted as occurring while controlling for all
other variables in the model.

Outcome 1: Medicaid Expenditures
Several predictors were found to be significantly
associated with Medicaid expenditures, including
all SIS levels, and all residence types. Results
appear in Table 3. For the SIS seven-level
assessment framework, the coefficient estimates
for all levels were positive and significant when
compared to those in SIS level 1 (people with the
least support needs). Practically, this means that
Medicaid expenditures tended to increase along
with assessed support needs. Estimates of cost
increases over what would be expected for people

at SIS Level 1 were the highest for respondents
with exceptional medical needs (B ¼ 33.0, or
$33,000, p , .001) or exceptional behavioral needs
(B ¼ 25.3, or $25,300, p , .001). These estimates
do not represent total costs, but rather the
difference in expenditures between each group
and those needing the least support (i.e., the
‘‘reference category’’).

All estimates for residence type were found to
be significant and negative when compared to
participants living in congregate housing with four
or more beds (the reference category for residence).
Estimates of Medicaid expenditures for those living
in congregate housing with less than four beds (-
$7,680 as compared to congregate residential with
four or more beds), those living independently (-
$39,400), those with parents (-$52,800) or in

Table 2
Summary of Regression Results, by Outcome

Predictor Variable

Outcome 1:

Medicaid

Expenditures

Outcome 2:

Inclusion

Outcome 3:

Everyday

Choices

Outcome 4:

Rights

Outcome 5:

Social

Participation

SIS Level (Ref ¼ Least Support Needs)

Modest or Moderate 11.1* 0.22 1.19 0.73 0.82

Least/Moderate w/ some Behavioral 14.8* 0.15 1.53 0.62 1.40

Moderate to High 18.2*** 0.14 0.67 0.70 0.36*

High to Maximum 20.2** �0.08 0.32 0.33 0.19*

Ext. Medical 33.0*** 0.05 0.11** 0.96 0.25

Ext. Behavioral 25.3*** 0.36 0.77 1.79 0.54

Needs Verification 23.3*** 0.09 0.80 0.27 0.69

Residence Type (Ref ¼ Congregate,

4 or more beds)

Congregate, , 4 beds �7.68* 0.17 1.13 0.71 1.50

Independent �39.4*** 0.29 4.16* 2.10 0.42

Parent/relative �52.8*** 0.25* 0.51 0.78 0.30***

Sponsored/host home �10.9*** 0.50*** 1.13 0.61 2.13*

Total Expenditures, $1000s N/A 0.00 0.99* 1.00 1.00

Age (Ref ¼ 18–39)

40 to 54 �3.37 �0.07 1.38 1.67 0.79

55 to 64 �6.90* �0.07 1.37 2.20* 0.77

65 or older �1.26 �0.15 1.34 4.84** 0.54

Female 1.81 0.03 1.22 0.71 1.41

Observations 522 506 493 342 483

Note. SIS¼Supports Intensity Scale; Ext.¼ exceptional. For outcome 1, results are presented as predicted dollars, measured
in $1,000s. For outcome 2, results are presented as predicted counts of inclusive activities. For outcomes 3, 4, and 5, results
are presented as odds ratios.
***p , .001. **p , .01. *p , .05.
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sponsored/host homes (-$10,900) were significantly
lower than those in the reference category (all p
values , .05).

Outcome 2: Community Inclusion
As noted earlier, scores on community inclusion
were calculated by summing the number of times
people participated in four specific community
activities during the last month. Coefficient
estimates for this outcome can be interpreted as
‘‘expected counts,’’ or the predicted number of
community events in which a participant might
take part in a typical month.

Results suggest that SIS level, age, and gender
are not significantly associated with community
inclusion (see Table 4). Residence type, however, is
associated to the outcome for two groups—those
living with a parent/relative and those living in
sponsored/host homes. Participants living with a
parent or relative would be predicted to take part in
.25 more inclusive activities over the course of a
month (or about 3 more activities per year)
compared to participants living in a congregate
setting with four or more beds (the reference
category; p , .05). Similarly, participants living in
sponsored/host homes would be expected to take
part in .50 more activities over the course of a
month (or about 6 more activities per year)
compared to participants living in a larger congre-
gate setting (p , .001).

Outcome 3: Everyday Choices
The everyday choices outcome was based on NCI
survey questions that asked participants how much
input they had on everyday decision making in
three areas as described in the scale. Results were
collapsed into three categories—those who had no
input, those who had input on some choices but
not all, and those who had input on all choices.
Estimates are interpreted as odds ratios, represent-
ing the proportional change in odds associated with
a given predictor variable.

Only one SIS level was found to be significant
in this model, as indicated in Table 5. Participants
who received extraordinary medical support were
predicted to have 89% lower odds of making
everyday choices than participants with the least
support needs (the reference category; O.R.¼ .11, p
, .01). Residence type was also found to be
significant, with participants living independently
predicted to have over four times the odds of

making everyday choices compared to participants
in larger congregate residential settings (O.R. ¼
4.16, p , .05). Medicaid expenditures were also
found to be significant in this model, with odds of
making more everyday choices predicted to de-
crease by about 1% for every additional $1,000 of
costs (O.R. ¼ .99, p , .05). Thus, people with
greater Medicaid costs were predicted to have less
choice. Age and gender were not found to be
significantly associated with the odds of making
everyday choices.

Outcome 4: Rights
Rights was modeled based on participants’ respons-
es to three NCI questions: whether or not their
rights were respected to be alone, use the phone,
and not have others open their mail. Model results
can be interpreted as the proportional change in
odds of feeling respected in all three situations
associated with a given variable.

As outlined in Table 6, SIS level, residence
type, and Medicaid expenditures were not found to
be significantly associated with feeling one’s rights
were respected. Age was found to be a significant
predictor, with participants who were age 55–64
predicted to have more than twice the odds of
feeling their rights were respected compared to
participants age 18–39 (the reference group; O.R.¼
2.20, p , .05). Participants over age 64 were also
significantly different from the reference group,
with more than four times the odds of feeling their
rights were respected (O.R. ¼ 4.84, p , .01).

Outcome 5: Social Participation
Social participation was operationalized as a three-
category ordinal variable for regression modeling.
Here, participants were given a 2 if they answered
yes to all 7 subcategories of social participation
(e.g., shopping, errands, vacation), a 1 if they
answered yes to 4–6 subcategories, and a 0 if they
responded yes to 0–3 categories. Ordinal logistic
regression was then used to model this outcome.
Estimates of effects in this type of regression are
interpreted as odds ratios, or the proportional
change in odds of increased social participation
associated with a given variable.

Results as detailed in Table 7 indicated that
age, gender, and Medicaid expenditures were not
significantly associated with level of social partic-
ipation. Participants with ‘‘moderate to high’’ or
‘‘high to maximum’’ support needs according to the
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SIS seven-level assessment framework had signifi-
cantly lower odds of social participation (64%
lower and 89% lower, respectively, both p values ,

.05) compared to participants with the least support
need. Type of residence was also significant.
Participants who lived with a parent or relative
had odds of social participation that were 70%
lower than participants who lived in a large
congregate setting (the reference group; O.R. ¼
0.30, p , .001). Participants who lived in
sponsored/host homes had more than twice the
odds of full social participation compared to the
reference group (O.R. ¼ 2.13, p , .05).

Discussion

This study was significant for two main reasons: (a)
it developed and implemented a novel method for
integrating complex datasets at the individual
level, and (b) it provided insights into outcomes
for HCBS users with IDD, based on their assessed
support needs and Medicaid expenditures. Under-
standing the relationship between service costs and
personal outcomes for people with IDD, accounting
for support needs, is important because this
understanding can illuminate where an IDD
support system is performing efficiently in improv-
ing the lives of people with IDD, and where
outcomes are in the greatest need of improvement,
relative to fiscal investments.

Costs and Outcomes
This study found that Medicaid expenditures
generally rose along with the support needs of a
person with IDD, as assessed in the state’s seven-
level framework using the SIS. Of particular note
was the finding that people with extraordinary
medical needs ($33,000 more annual expenditures
per person compared with HCBS users with the
lowest support needs) and extraordinary behav-
ioral needs ($25,300 more Medicaid expenditures
per person) utilized more services than other
people in the sample. Despite the fact that these
people comprise a relatively small portion of all
HCBS users with IDD, the costs associated with
meeting their needs make them a particularly
important population to understand. The preva-
lence of behavioral health concerns in the sample,
and significant use of psychotropic medications,
also suggests that more research should be done to
understand the expenditure patterns of people

with comorbid IDD and mental health conditions
and how those expenditures correspond to per-
sonal outcomes.

Consistent with findings from previous analy-
ses (Lakin et al., 2008), participants in our sample
had higher overall Medicaid expenditures when
they lived in congregate settings of four people or
more, as compared with those people living in
settings with three or fewer people, with family,
independently, or in sponsored homes. Although
this finding was expected considering trends from
past research, it nevertheless underscores the fiscal
benefits of smaller-sized community living arrange-
ments. The finding may also raise questions about
the specific support needs profiles of individuals
with IDD who live in each type of residential
arrangement. For example, if people with higher
behavioral and medical support needs tend to reside
in larger congregate settings, it would stand to
reason that Medicaid expenditures for people who
use such facilities would be high.

The outcome of social participation was of
particular interest in this study. Although it
appeared reasonable that people with IDD who
had higher assessed support needs, based on SIS
score, tended to have lower social participation,
findings pertaining to social participation and
residence type may require more exploration. Our
analysis found that people who live with family
tended to have significantly less social participa-
tion than people who lived in the study’s largest
congregate settings, a finding that may seem at
odds with the prevailing logic that people have
more opportunity to engage in social activities
when they live in smaller community settings.
Precise explanations for this finding are unclear
based on the analysis, and may warrant closer
study in the future. This finding is suggestive,
however, of the need for public policy to focus
more attention on the needs of family caregivers
so they may more readily gain access to resources
they need to support the community integration of
their family members with IDD. For instance,
recent research indicates that neither policy
makers (DeCarlo et al., 2018) nor family members
(Bogenschutz et al., 2010) report that self-directed
supports for people with IDD, a commonly used
service modality for family caregivers, place much
emphasis on social integration.

When examining the community inclusion
outcome, which was exclusively a count of the
number of activities in which a respondent
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participated, outcomes appear to be weaker for
people living in congregate settings with four or
more people, than for people living with family or
in sponsored/host homes. Based on our analysis,
these differences are not large, but they are
statistically notable, suggesting that congregate
care may still lag behind other models of service
provision when it comes to supporting the com-
munity inclusion of people with IDD. Interestingly,
individual characteristics such as SIS level, ex-
traordinary medical or behavioral needs, age, and
gender were not found to be statistically associated
with community inclusion outcomes. However, the
system variable, ‘‘type of residence,’’ was found to
have a significant effect. With 40 percent of the
sample living in congregate settings of four or more
people with primarily 24-hour support, it will be
important to continue to examine if and how
individual characteristics play a role in community
inclusion when a greater diversity of community-
based residential options are considered in analyses.

With regards to everyday choices, only one
individual characteristic, ‘‘extraordinary medical
needs,’’ was negatively associated with everyday
choices, meaning the more medical supports one
needs, the less likely he or she is to make everyday
choices. This is not a surprising finding. However,
what is notable is that the SIS level, extraordinary
behavioral needs, age, and gender had no effect.
Further, the service system characteristic, ‘‘type of
residence,’’ was again significantly related to everyday
choices. People living independently were predicted
to have over four times the odds of making everyday
choices than those living in larger congregate
residential settings. This finding reinforces public
policy related to enhancing independent living
options for people with IDD, and is also consistent
with findings for the community inclusion measure.

Finally, the outcome of rights shared little
similarity to the other outcomes examined. The only
significant relationship identified for this outcome
was a person’s age: the older a person is, the more
that they feel their rights are respected. Although we
can speculate about possible explanations for these
findings, further study is needed to examine if these
results remain consistent over time and to try to
understand the context for these findings.

Individual-Level Analyses
This study is perhaps most significant for its
process. It is the first known study to integrate

the NCI and SIS with Medicaid claims data to gain
a comprehensive look at how Medicaid expendi-
tures relate to outcomes for people with IDD, while
accounting for their identified support needs.
Merging these three datasets at an individual level
provides an opportunity for in-depth study of
outcomes and expenditures that has not been
possible in previous research. Though this study
should be considered a pilot due to the relatively
small cross-sectional sample, the research team was
successful in developing a process by which to
manage and merge these three complex datasets in
a way that will be a model for forthcoming
longitudinal study.

The significance of this novel approach to
administrative data usage could be widespread, but
most applicable to the policy arena. At a policy
level, this approach to data usage can enable states
to understand the performance of their disability
systems with greater precision, and could serve as a
useful approach to quality assurance and data-
driven policy decision making. It will also enable
policy makers and IDD service administrators to
gain an understanding of how policy or program
changes affect costs and outcomes for people with
IDD, especially if this pilot’s data handling
procedure is applied longitudinally.

Limitations and Future Research
The main limitation facing this cross-sectional
analysis was related to the available sampling frame
and data sources. During the FY 2014 data cycle,
Virginia was not yet fully administering the SIS.
Because our analyses required the presence of all
three datasets (Medicaid claims, NCI, and SIS), we
were limited in the amount of people who could be
included in the study. With the SIS now at full
implementation in the state, analyses of data from
subsequent years should be more robust. Our
analyses were also constrained, to some extent, by
the variables available to us in these datasets. For
instance, although the NCI does provide a well-
rounded look at outcomes for people with IDD, it
sometimes lacks the robust nuance to construct
variables to represent the full spectrum of how an
idea like social inclusion is often understood in the
field. In addition, the limitations in our sampling
frame resulted in less representation of people with
particular characteristics, including people who live
independently and people with very high support
needs. Although our sample largely represents the
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population characteristics of the state, we would
like to look more closely at the relationship
between Medicaid expenditures and outcomes for
some subpopulations in future studies.

In addition, although this study did help to
define and identify subpopulations of people with
IDD who are of particular interest due to their high
levels of Medicaid expenditure, we did not
specifically examine many outcomes for those
individuals. Targeted analysis of people with IDD
with co-occurring behavioral health diagnoses or
who have extraordinary medical support needs were
absent from this study, but will make important
contributions to the field’s knowledge in the future.

Finally, although cross-sectional analyses have
utility in their own right, the greatest impact from
this novel method of data integration is likely to
come from longitudinal study. Doing so will enable
an understanding of system performance over time
as policy and program shifts occur. Additionally, if
data are integrated at the individual level, as in this
study, we may begin to understand how the service
needs of a person change over time and how
changes in expenditure relate to outcomes for
people with similar support needs profiles.

Conclusion
This report recounted the results of a pilot for a novel
approach to the use of major datasets of importance
to the IDD field: the NCI, SIS, and Medicaid claims,
which were merged at the individual level. The pilot
provided a roadmap for the procedure to be scaled up
in future studies. Findings suggested that support
needs as assessed by the SIS were predictive of
Medicaid expenditures, with people with extraordi-
nary medical and/or behavioral supports needs
incurring significantly higher costs than people with
IDD with only minimal support needs, based on their
SIS score. Analyses of variables related to the NCI
yielded mixed results in this pilot, though findings
often suggested that type of resident and level of
support needs were often solid predictors of individ-
ual outcomes. More study, especially of a longitudinal
nature, is likely to be of utility to policy makers and
advocates for people with IDD.
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