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The purpose of this study was to review and evaluate existing research that used risk

adjusters in disability research. Risk adjustment controls for individual characteristics

of persons when examining outcomes. We have conducted a systematic review and

an evaluation of existing studies that included risk adjusters for outcomes of people

with disabilities receiving services (home or community based). The process included

coding each study according to the type(s) of risk adjusters employed and their relation

to the specific population and outcomes within a framework. Panels were utilized to

prioritize the risk adjusters. Findings indicate that four risk adjusters can be tentatively

recommended as potential candidate risk adjusters: chronic conditions, functional

disability, mental health status, and cognitive functioning. Holistic Health and Functioning

far outweighed other outcomes studied to date. Further, there is a need for testing

recommended risk adjusters across multiple outcomes and different populations of

people with disabilities.

Keywords: risk adjuster, disability, home and community based services, National Quality Forum, outcome

measurement

INTRODUCTION

Risk adjustment refers to the practice of identifying and including known or potential factors that
could be significantly associated (positively or negatively) with the outcome of interest and are
only indirectly related to the research/evaluation question under scrutiny (1) and are a type of
covariate. Like a risk adjuster, a covariate is a variable associated with target outcomes but may
not be of interest or only of interest to the extent to which it interacts with another variable. A
risk adjuster can be thought of as a covariate that is included as a control to decrease the chances
of making an error in interpreting the associations between variables one does care about. Risk
adjusters are often incorporated into analyses to adjust results (e.g., magnitude estimates, etc.), and
are not reported. Figure 1 represents this process. Largely, risk adjustment seeks to level the playing
field by eliminating variance in an outcome due to individual characteristics or contextual factors
outside of the control of the people being assessed or compared. When appropriately used, this
adjustment can lead to enhanced equity in decisions when interpreting the results in question.

Risk adjustment is increasingly recognized as crucial to health care reimbursement and
comparing provider performance in terms of the quality and outcomes of care (2). In practice,
risk adjusters are not selected randomly. Risk adjustment for insurance reimbursement purposes is
different than for outcome-based research. Risk adjustment for insurance reimbursement focus on
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FIGURE 1 | Representation of risk adjusted models.

creating risk scores, scores that adjust based on expectations
of costs for care. Risk adjustment for outcomes research are
driven by theory after consideration of factors potentially related
to outcomes of interest (3). Appropriately implemented, risk
adjustment allows for fair comparisons among service providers
by accounting for factors beyond the purview of those delivering
supports that may affect patient outcomes (e.g., person’s age,
and severity of disability). Within the healthcare field, risk
adjustment research focuses on the complexity and difficulty of
accounting for risk adjusters andmaking statistically-appropriate
adjustments (2, 4). While this process is ubiquitous in medical
reimbursement, it has the potential to improve measurement
and analysis of the quality of life outcomes of recipients of
home and community-based services (HCBS). Beyond these
methodological benefits, the practice of risk adjustment in HCBS
has the potential to lead to increased equity in both policies
and decisions regarding service provision and consequently the
outcomes experienced by beneficiaries.

When assessing differences in outcomes between groups of
people or individuals, it is often necessary account for the
characteristics of those under study (5). Research, for example,
has demonstrated that age, health condition, and level of
disability as well as more malleable factors (e.g., levels of service)
may have an impact on the effectiveness of supports and the
outcomes people experience (6).

Because a risk adjuster can influence the relationship between
a predictor and an outcome, if it is not considered we may

mistakenly interpret statistically significant results as indicating
the presence of a relationship that in reality does not exist (Type 1
error) ormiss a relationship that is of consequence (Type 2 error).
The inclusion of risk adjusters not only increases the accuracy of
results lowering the probability of Type 1 and Type 2 error, but is
critical in terms of ethical considerations. In the absence of its use,
for example regulatory agency could erroneously conclude that
one support provider is underperforming when the real factors
underlying perceived differences between groups are associated
with one ormore of the characteristics of those receiving services.

The present study considers the role of risk adjustment in the
field of disability research, as related to quality of life outcomes
for people with five types of disabilities (physical, intellectual
and developmental, age-related and psychiatric disability as well
as traumatic brain injury). In addition to summarizing current
risk adjustment practices in this field, wemake recommendations
based on our findings as to future risk adjustment practices.

The National Quality Forum and Risk
Adjustment
The National Quality Forum (NQF), identifies risk adjustment
as a critical step in evaluating outcome measures to empirically
ensure threats to validity are addressed. Sociodemographic status
(e.g., income, race) has been explored as a potential risk adjuster
by theNQFwith the goal of setting guidelines for risk adjustment.
In 2017, the NQF reviewed 303 measures submitted for its
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endorsement to assess their suitability to risk adjust social risk
factors potentially associated with specific health outcomes. The
NQF panel ultimately recommended these social risk factors
meet the same criteria for inclusion as clinical or health risk
factors [see (7)] noting, however, the lack of a conceptual basis
for including social risk adjusters.

Of particular interest to the broader topic of risk adjustment
for purposes of the current study, the NQF panel recommended
that sociodemographic factors included should have: (1) a
conceptual relationship with the outcome of interest, (2) an
empirical association with the outcome, (3) variability, (4)
presence before any intervention (or care), (5) independence
from any intervention or policy change, (6) resistance to
change, (7) accurate data that can be feasibly obtained, (8)
unique contribution to variance to the outcome, (9) potential
contribution to the overall model, and (10) potential face validity
and acceptability [(7), pp. 9–10]. We consider these as guidelines
in differentiating risk adjusters from covariates.

More recently, the NQF (8) conducted an environmental
scan and technical expert panel (TEP) on risk adjustment in
an effort to develop guidance for measure developers. This
work considered conceptual and statistical methods for risk
adjustment identifying that the social factors used in risk
adjustment were largely at the person and community level.
Community factors were found to come from a variety of
socioeconomic and demographic indicators. Comparatively,
functional risk factors were all at the individual level and often
based on survey information from the people assessed. Fewer
functional risk factors were identified with a lack of consensus
as to how to define functional status. In terms of statistical
methods, regression analyses were most common, however other
approaches (e.g., hierarchical linear modeling) were used to
better incorporate a range of risk factors.

Other models of risk adjustment share common themes with
the NQF panel recommendations. The Centers for Medicare
and Medicaid Services (CMS) sought expert recommendations
on risk adjustment. The Health and Human Services (HHS)-
Operated Risk Adjustment Methodology Meeting reviewed and
consolidated these recommendations into a set of ten Principles
of Risk Adjustment (9). Five of these are similar to the NQF
guidelines with recommendations that risk adjusters: (a) be
clinically meaningful, (b) predict medical expenditures, (c) have
adequate sample sizes, (d) encourage specific coding, and (e) “be
internally consistent.”

Further support for some of the NQF guidelines comes from
the Research Agency for Healthcare Research and Quality (10)
who recommend that (a) risk adjustment does not include
variables affected by the outcome, (b) the selection of variables be
based on background knowledge about the relationship between
the variable and the outcome, and (c) the risk adjusters have
statistical associations with the outcome.

While we consider these guidelines when selecting risk
adjusters, we caution against a “one size fits all” conception
of a risk adjuster. As can be seen in the guidelines reviewed,
risk adjustment is dependent on theoretical knowledge of the
outcome assessed, target population and study aims. It should
also be understood that the focus of the NQFs review and its

expertise are in the area of health care. This is a decidedly different
field from that of home and community-based services where
outcomes are not as black and white and can rarely be validly
assessed on the basis of single items or frequency counts.

The National Quality Forum HCBS
Outcome Measurement Framework
In 2006, the U.S. Department of Health and Human Services
(HHS) through CMS contracted with the NQF to convene a
panel to develop a framework that would guide measurement
of HCBS outcomes for people with disabilities. The framework
developed by the NQF committee ultimately included 11
domains (e.g., Community Inclusion, Choice and Control, etc.)
and 40 subdomains. In our exploration of risk adjustment, we
focus on these domains in order to explore how current risk
adjustment practices can be used in evaluation and research
related to these important quality of life outcomes for HCBS
recipients. It should be noted, that the NQF has not engaged
in any research in an attempt to validate its framework with
stakeholders. However, the authors, as part of the Research
and Training Center on HCBS Outcome Measurement, have
conducted research with stakeholders that provides evidence of
content validity of the framework (11).

Risk Adjustment and Home and
Community-Based Services Outcomes
In the field of HCBS outcome measurement, research has
demonstrated that outcomes related to choice-making and job
attainment are associated with both individual (12–14) and
system-level factors (12, 15) suggesting that risk adjustment
maybe a useful procedure to consider when examining these
outcomes in this area. Even though HCBS outcomes for people
with disabilities have been studied extensively, including the
influence of covariates, risk adjustment has, to date, not been a
common practice.

Risk adjustment in HCBS can be used to enhance informed
choice when selecting providers and services and as a way to
monitor system quality [see for example (2)]. The failure to
take in to account important individual and systemic differences
between providers (e.g., age and gender of clients served), may
result in ratings providing consumers with information that is
neither reliable nor valid. If such efforts at transparency and
consumer choice can be combined with risk adjustment, models
such as Gressel’s (2) can be expanded to support more informed
and equitable decision-making.

Challenges of capturing individual level variance that are
result of relatively stable individual characteristics can be seen in
the experience of disability itself. Conditions that are disabling
differ qualitatively as well as with respect to their magnitude. In
addition, some of these characteristics (e.g., cognitive capacities)
can fluctuate over periods of time. In addition, disability itself
entails both human factors as well as those present in the
environment (16). The characteristics of person-level factors
include disabilities that traverse the domains of physical and
mental health, cognitive and functional conditions. Specific
disabling conditions can co-occur. An individual may experience
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intellectual disability as well limitations associated with chronic
illness. The combination of person-level factors with challenges
people with disabilities experience in the environment (e.g.,
lack of accessibility), raises the question as to which factors to
meaningfully include in risk adjustment. Monitoring disability
over time adds another consideration, as disabilities may have
different onset, cycle and evolution.

Risk Adjustment and Statistical
Methodology
Risk adjustment requires sophisticated statistical techniques.
Generally, multivariate methods are used, including analysis of
covariance (ANCOVA), regression, structural equation modeling
(SEM), as risk adjustment involves evaluating the relationship
between variables of interest and outcomes, while simultaneously
accounting for risk factors. Used appropriately, these methods
allow one to statistically account for the effect of individual
factors (that play a role but are uncontrollable) permitting
assessment and understanding of those effects separately from the
primary factors of interest (6, 17).

Cautions With Respect to the Use of Risk
Adjustment
Although risk adjustment techniques have the capacity to
improve the interpretation of results related to the outcomes
experienced by HCBS beneficiaries, there are caveats. Murtaugh
et al. (18) compared simple risk adjusted models for home
health care quality to more complex models that employed a
stepwise approach. They found similar results but noted there are
advantages to simpler models that use risk adjustment to a lesser
extent. These trade-offs are particularly important to consider
when dealing with small datasets as the inclusion of toomany risk
adjusters can obscure relationships by spreading variance across
multiple variables. It is also important to consider that one loses
explanatory power when increasing the number of risk adjusters
included in a model (18).

It must also be acknowledged that risk adjustment can be
misused. States, managed care organizations, and providers
could potentially employ this information as an excuse for poor
outcomes. Used appropriately, however, risk adjustment can
instead be used to help identify those relatively unchangeable
conditions or characteristics of beneficiaries that require the need
for additional supports or services if positive HCBS outcomes are
to be achieved.

Despite these considerations, the use of risk adjustment
techniques in assessing outcomes related to HCBS warrants
exploration. Herman et al. (19) in an meta-analysis of risk
adjusters found that diagnostic (e.g., illness severity) and
demographic (e.g., age) risk adjusters accounted for 6.7% of
variance on average and up to 22.8% in models maximizing
the use of adjusters. These findings clearly indicate that risk
adjustment can make a significant difference in results and
their interpretation.

Study Purpose
This study sought to identify and assess individual level risk
adjusters of HCBS outcomes for people with several different

types of disabilities. In order to reduce complexity and because
the majority of the studies identified included individual-level
factors, systems-level risk adjusters are not a focus of this
article. Study efforts first focused on the identification, cataloging,
and evaluation of risk adjusters used in current research
within HCBS. A set of risk adjusters common across disability
populations was then used in the data collection process. In the
final step of the process, the relevance of risk adjusters in relation
to HCBS outcomes for people with disabilities, as specified in
the domains and subdomains of the NQF’s (20) conceptual
framework, were reviewed. Based on the study purpose, the
following research questions were addressed:

1. What is the population of existing individual risk adjusters
used in examining the outcomes of people with disabilities
who are HCBS beneficiaries and the frequency of their use?

2. What is relative importance of existing individual risk
adjusters in HCBS outcome measurement as determined by
experts in the field?

3. With what frequency have the reviewed risk adjusters
been used to better understand outcomes in NQF HCBS
measurement domains experienced by people with different
types of disabilities?

METHOD

Although a systematic review of the literature is a step toward
creating a more reliable scientific-basis for confirming or refuting
ideas about the use of risk adjusters in disability related-outcome
research, this approach suffers from several shortcomings (21). In
and of themselves, such reviews do not utilize a systematic tool
for combining the results of multiple studies and lack methods
necessary to merge findings together to provide a more reliable
understanding of outcomes. Their focus is often on statistical
significance rather than the magnitude of effects and rarely are
critical factors including sample characteristics and study design
features factored into outcome evaluations.

While a systematic review aims to provide a comprehensive
literature search with pre-defined eligibility criteria, a meta-
analysis combines and synthesizes findings with statistical models
(22). In doing so it statistically assesses effect sizes andmodels the
effect sizes with study characteristics focusing on the magnitude
of the effect size (23, 24). Effect sizes are weighed by their
precision and in addition to the ability to determine average
effect size, one can also estimate the consistency of effects across
different studies. The approach also lends itself to the use of
moderators to explain observed variations in effect size.

However, a meta-analysis is not always the best solution
to understand the impact of one set of variables on others.
Research extracted from the extant literature may not include
sufficient information to calculate the effect sizes needed for
a meta-analysis. A more elementary question is whether there
are a sufficient number of primary investigations for a valid
meta-analysis to be undertaken in the first place. Although it
is theoretically possible to conduct a meta-analysis with only a
few studies, drawing conclusions on the basis of small, less than
robust and representative samples is likely to lead to unstable
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results. Another potential reason for using a methodology other
than meta-analysis is when the existing research consists of
studies with decidedly different objectives, designs, measures,
and samples thatmake it conceptually difficult to combine studies
(25). The availability of only a small number of well-conducted
empirical studies with representative samples may also indicate
that the field is not mature enough to yield useful findings
utilizing this approach.

Although there has been a considerable amount of work
undertaken in order to better understand the impact of HCBS
on beneficiaries, well-designed studies that have utilized risk
adjustment remain limited. For this reason, as well as limitations
of the existing research in relation to requirements for valid
meta-analysis, it would be pre-mature at this time to utilize this
approach. As described in the following section, as an alternative
we employed a process believed to be more appropriate for
the current state of the field. It entailed: (1) the identification
of risk adjusters in published HCBS outcome research and
their frequency of use; (2) ratings of the importance of the
risk adjusters that have be used in HCBS outcome research by
technical expert panels; and (3) assessment of the extent to which
these risk adjusters have been used to explain HCBS outcomes as
specified by NQF HCBS outcome domains (20).

Literature Search and Study Selection
The first phase of the study consisted of a systematic review
of literature on potential risk adjusters associated with the
outcomes experienced by HCBS beneficiaries with five different
types of disability including intellectual and developmental
disability, physical disability, psychiatric disability, age-related
disability, and traumatic brain injury. We worked within our
project team and technical experts to develop a comprehensive
list of keywords. Keywords included combinations of the
following words and phrases as Boolean operators: quality of
life, outcome, community, risk adjustment, risk factor, covariate,
disability, intellectual disability (ID), developmental disability
(DD), intellectual and developmental disability (IDD), aged,
residential support, independent living, transition, Assertive
Community Treatment (ACT), mental health, HCBS, physical
disability, traumatic brain injury (TBI), mobility disability.

Searches were conducted across disciplines and research areas,
including disability, mental health, social work, gerontology,
policy, and public health using the following databases: the
Cochrane Database of Systematic Reviews, Google Scholar,
JSTOR, Academic Search Premier, PsychINFO, Social Work
Abstracts, The National Rehabilitation Information Center,
CINAHL, Ovid Medline, Social Sciences Citation Index (Web
of Science), and PubMed. In addition, the most recently
published research was directly reviewed in a variety of disability-
focused journals including the American Journal on Intellectual
and Developmental Disabilities, Disability and Health Journal,
Disability Studies Quarterly, Journal of Community Health,
Journal of Community Practice, Journal of Mental Health,
Journal of Healthcare for the Poor and Underserved, Journal of
Aging and Health, Journal of the American Geriatrics Society,
Journal of Aging and Social Policy, Social Work Research, the
Gerontologist, the Journals of Gerontology Series B, and Journal

of Gerontological Social Work. Using the keywords listed above
in the stated databases resulted in an initial set of 263 studies.

Two sets of evaluative criteria to identify high-quality studies
were applied. The first seven criteria listed below are based
on previously established standards (26). To these criteria
three additional standards developed by our research team:
recency (i.e., studies published after 2000), quantitative data and
statistical analyses used, and samples with adults with disabilities
(i.e., individuals ages 18 and above) were added.

The final selection criteria required that: (a) the reviewed
study question/objective was described in sufficient detail, (b)
study design was clearly described, (c) outcome and exposure
measures were well defined, (d) analytic methods were described,
(e) study controlled for confounding variables, (f) results were
reported in sufficient detail, (g) conclusions were supported by
results, (h) study included a targeted disability population aged 18
and older, (i) there was a quantitative aspect to the investigation
that was not merely descriptive, (j) analysis included potential
risk adjusters via covariates or predictors, and (k) publication
date was 2000 or later. After applying these criteria to the initial
set of 263 studies, a final dataset of 29 investigations focused
on HCBS outcomes associated with the NQF’s (20) conceptual
Framework for HCBS Outcome Measurement met inclusionary
criteria for the present study. Figure 2 provides more detail in
our selection process.

Identification of Risk Adjusters
Each study that met inclusion criteria was assigned a unique ID
and coded by two coders who kept detailed notes for each risk
adjuster identified. In addition,measurement instrument(s) used,
response options/scale of measurement, and target population
were coded. Following the selection of that portion of the
research literature that met the required criteria, all variables
included in statistical models within each of the selected articles
were independently identified and cataloged by two coders.
These variables included all predictors, covariates, and outcomes.
Table 1 shows a snapshot of the cataloging process. The two
coders met weekly with a third team member to compare
their coding and confirm that each variable had been entered
correctly. Any discrepancies between coders were discussed. The
final decision regarding risk adjuster inclusion or exclusion was
achieved by consensus between all three researchers.

Using this method, variables were extracted from all studies in
the data corpus. Coders identified and listed all variables included
in each study, sorted them as either potential risk adjusters
(predictors and undefined covariates that could be risk adjusters)
or outcome variables and entered them into the study database.
Variables were coded as outcomes if they were identified by the
study author(s) as such and included in a statistical model as
an outcome. All variables that were not outcomes included in a
statistical model as having a statistically significant relationship
with an outcome were coded as potential risk adjusters1.

1The distinction between covariates vs. risk adjusters was therefore not made in the
present study, and all variables included in statistical models that were significantly
associated with an outcome variable were included as potential risk adjusters for
the purposes of this study.
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FIGURE 2 | Flow diagram of literature search and selection process.

TABLE 1 | Process of cataloging studies and variables.

Study

ID

Study author

and year

Include

(y/n)

Population Citation Predictors

(coder 1)

Predictors

(coder 2)

Predictors

(decision based on

agreement)

Outcome

(coder 1)

Outcome

(coder 2)

Outcome (decision

based on

agreement)

Notes

1 Jones (2019) Yes TBI APA Names,

measures

Names,

measures

Names, measures Names,

measures

Names,

measures

Names, measures

Research Question #1: Coding of Risk
Adjusters
Once potential risk adjusters had been entered into the database,
they were reviewed and grouped into categories based on
their concept of focus and characteristics. Categories are
higher order concepts that subsume lower-order concepts
that share observations or properties (27, 28). In our case,
categories were developed by grouping together shared concepts
or characteristics. For example, several studies included
depression as a risk adjuster. Although these studies used
various instruments to measure depression, the intent to
control for depression was the same across studies. Therefore,
although depression was measured differently across studies,
the risk adjuster that each study identified was the same, and

consequently each risk adjuster was labeled using the same code.
Using this method, the team grouped all extracted risk adjusters
into categories.

New codes and definitions for groups of risk adjusters were
developed and updated by coders, a third tiebreaker, and with
assistance from the research team at weekly meetings. Any risk
adjuster that did not fit an existing category was discussed
at weekly meetings with the research team and reviewed to
determine whether a new code was justified. Once the codebook
was updated to accommodate any new information, final
decisions for codes to be applied were determined by consensus.
Each risk adjuster received a single code based on the final version
of the codebook. The formation of “new” categories ceased at
a point at which saturation was reached and new risk adjuster
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types were not being found. Table 2 shows the definitions for the
final group of risk adjusters developed for the purposes of this
study. Once this process was complete, frequency counts could
take place indicating the number of eligible studies in which each
identified risk adjuster was employed.

Research Question #2: Expert and Internal
Ratings of Risk Adjusters
Expert Panel Ratings
The number of times a risk adjuster is included in the literature
is not necessarily an indication of its quality. The second phase of
this study therefore entailed the convening of TEPs to evaluate
the importance, feasibility, and usefulness of the risk adjusters
found in the literature.

For our expert panels, we collaborated with scholars in the
field of disability and HCBS, including representatives from the
field of intellectual and developmental disabilities, traumatic
brain injury, physical, psychiatric and age-related disabilities.
Technical experts (n = 16) were selected from a variety of
sources including the leadership committee for the Rehabilitation
Research and Training Center on HCBS OutcomeMeasurement,
The National Advisory Committee of the Center, provider
agencies, The Association of University Centers on Disability,
and state HCBS programs. Members from university settings
and/or research centers affiliated with universities were selected
not only due to their knowledge of HCBS but on the basis of their
work with target populations. The experience of panel members
in HCBS and their disability-specific fields ranged from 14 to
35 years. Each TEP member expert was asked to independently
rate the quality of the HCBS relevant risk adjusters identified in
the literature.

TEP ratings were obtained using the Qualtrics survey
platform. Panel members were asked to prioritize which risk
adjusters should be included in future research by independently
rating them on multiple dimensions (described below) which
were submitted to and agreed upon by the TEP prior to
administration of the survey.

TEP members rated the priority of each risk adjuster by
independently considering its: (1) feasibility, (2) usability, (3)
importance, and (4) accuracy. For this study, feasibility was
operationally defined as the extent to which information for
risk adjustment could be captured without undue burden to
participants and/or those collecting and using the data. Usability
was conceptualized as the likelihood that information provided
by the risk adjuster in question would be understandable and
useful to its intended audience and lead to either quality
improvement and better decision making in HCBS. Importance
was defined as the relevance of the risk adjuster to the lives of
HCBS beneficiaries and how likely the risk adjuster would be
helpful in explaining outcomes in multiple domains. Accuracy
was conceptualized as the ability of the risk adjuster to reliably
provide the valid information over time and across data sources.

After the initial rating by TEPs, data were compiled and
presented to panels for discussion. Based on the feedback
provided, operational definitions and dimensions of quality
(feasibility, usability, importance, and accuracy) were modified
and a final version of the survey re-submitted. This revised

TABLE 2 | Internal definitions used to categorize risk adjusters.

Risk adjuster Definition

Age Age in years or age range

Caregiver

characteristics

Features of non-staff caregivers relevant to their care of

persons with disabilities

Chronic conditions Presence of long-term physical conditions which may

have implications for mortality

Cognition Current intellectual functioning, including the ability to

remember, recall, learn, concentrate, or make decisions

Comorbidity Co-occurrence of more than one physical and/or mental

health-related condition in the same person,

simultaneously or sequentially, where one condition may

be primary and another secondary

Condition duration Duration of time since the onset of a condition, injury or

change in health status which led to physical or mental

health symptoms

Education Level of or number of years of schooling

Employment Current employment status and/or type of employment

Ethnicity/Race Social group with a common national or cultural tradition

Family member

demographics

Information about members of the participant’s family,

such as parents or siblings

Formal supports Type or amount of support received from care provider

networks, government, or organizations—availability,

specificity, satisfaction, and overall degree of care

received

Functional disability Level of functionality in daily life in the presence of short

or long-term limitations due to a disabling condition or

health problem

Health Indicators Any physiological measure known to predict health

outcomes, specifically decreased functionality and

morbidity

Income Amount of money regularly received by household,

family, or individual

Length of stay Duration of stay at a hospital, rehab, or inpatient care

facility

Living arrangement Type of residence in which the individual lives, including

the type of facility and with whom they live

Mental health Indicators of mental health functioning, including mental

health diagnoses

Number of children How many people, usually children, the individual helps

take care of or has living in their household

Population type Membership in a specific disability population

Region Geographic location

Relationship status Whether the individual currently has a partner, a spouse,

or are not currently in a relationship

Risky behaviors Engagement in risky or negative behaviors that have

implications for the development of health-related

conditions or socially undesirable outcomes

Self-efficacy The individual believes that he or she can engage in the

behaviors necessary to exercise choice and control over

aspects of their lives

Sex/Gender Sex or gender of individual, typically self-reported

Social support

availability/engagement

Type or amount of support received, either by availability

or by choice, from informal or socially close sources

such as family, friends, or community

Symptom severity The degree of physical, mental health, or cognitive

symptoms experienced or change in functional status

within a given time interval

Use of a proxy The degree to which the person with a disability answers

questions relevant to their care as opposed to some

other individual such as a parent or staff member
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survey included suggested new risk adjusters and improved
operational definitions. After administering this survey, data
were summarized and presented back to the panel. Summary
data consisted of frequency counts, mean ratings, and standard
deviation calculations to determine the average importance
and level of agreement for each risk adjuster. After reviewing
results, TEPs engaged in discussion and worked toward achieving
consensus on a final ranked list of risk adjusters and definitions.
In this way, widely-used risk adjusters viewed by TEP members
asmost critical to develop a better understanding of the outcomes
experienced by HCBS beneficiaries were identified.

Internal Ratings With Respect to Target Populations

and Outcomes
Following the input of TEP members, an internal panel of
research staff independently assessed the selected risk adjusters
in terms of their suitability for use with different populations
and outcomes. These ratings were undertaken to control for
the difference between general covariates (or predictor variables)
and variables better suited for risk adjustment (NQF). Utilizing
the guidelines provided by the NQF [(7), pp. 9–10] each rater
independently assessed the list of risk adjusters. These ratings,
in conjunction with TEP evaluation were used in order to: (1)
clarify differences between risk adjusters and other covariates,
and (2) identify risk adjusters that would be appropriate for use
with multiple disability groups and HCBS-related outcomes and
to further guide our recommendation process.

Research Question #3: Risk Adjusters and
Study Outcomes
A third round of coding was utilized to classify outcomes
included in the reviewed studies into conceptual groupings
and determine their correspondence with NQF HCBS outcome
domains (20) as well as organize outcomes into interpretable
categories for analysis. This process entailed two coders
independently coding each outcome into NQF outcome
domains, plus two additional domains (employment and
transportation) identified as of critical importance by stakeholder
groups. Following initial coding, the two coders met with a third
researcher who served as a mediator and ultimate tiebreaker
with respect to outcomes in which there was disagreement
between raters.

RESULTS

Research Question #1: Summary of Risk
Adjusters by Populations
In order to address the first research question and determine
the distribution of existing quantitative risk adjusters used in
disability-related research associated with the NQF’s (20) HCBS
Outcome Measurement Framework, we calculated frequencies
both for the overall use of each risk adjuster and separately for
each targeted disability group (see Table 3).

The most commonly included individual-level risk adjusters
were functional disability and chronic conditions, whereas the
least common risk adjusters were caregiver characteristics and
number of children. Demographic risk factors, such as age,

sex/gender, ethnicity/race, and education level were frequently
used as individual risk factors in all likelihood due to their
accessibility and known ability to predict variance in outcomes.
Physical and mental health-related risk adjusters (e.g., mental
health diagnoses), risky behavior (e.g., drug use, smoking), and
health indicators (e.g., BMI, BP) were also commonly utilized.
This finding reflects the medical nature of much of the research
on individuals with disabilities and the large number of studies
on aging included in our sample. The described individual-level
risk adjusters were identified across all population groups with
the most frequently targeted population people with age-related
disability (n = 401; 50% of total studies). People with psychiatric
related disability was the least frequently covered population (n
= 33).

With regard to the variables overlapping with the internal
ratings based on NQF risk adjustment guidelines, we note that
age, ethnicity/race, and sex/gender have been commonly used
in many fields and population type specific to studies targeting
multiple disability populations (e.g., aging and IDD groups).

Research Question #2: Survey Importance
Ratings
In order to evaluate the importance, feasibility, and usefulness of
existing risk adjusters used in HCBS-related research focused on
outcomes included in the NQF framework, a TEP was convened
and the ratings of reviewed risk adjusters analyzed. Ratings of risk
adjusters by TEP members are shown in Table 4. For brevity and
to highlight the top-rated risk adjusters, Table 4 only includes
those risk adjusters that were rated in the top half of those found
in the literature with respect to importance. Bolded risk adjusters
were also rated highly by our internal group of RTC/OM research
staff based on NQF guidelines.

As can be seen inTable 3, a variety of individual characteristics
(e.g., cognitive status, functional disability and age), contextual
factors (e.g., living arrangement, formal supports and services),
and health conditions (e.g., diabetes) were rated as having a
high level of relevance. Note that some of these variables can be
outcomes themselves, namely income and employment.

Research Questions #3: Risk Adjusters and
Study Outcomes
In order to address our third research question on the alignment
of the reviewed risk adjusters with outcomes identified in peer
reviewed articles and organized by NQF domains, we calculated
the frequency of use of each risk adjuster. This frequency was
based on the percentage each risk adjuster was utilized within
each NQF domain across identified outcomes (Table 5) provides
a summary of these results. Risk adjusters listed in Table 5 are
in the same order as in Table 2, from most commonly to least
commonly used across reviewed studies.

As can be seen in Table 5, studies with outcomes in the
NQF domain Holistic Health & Functioning included the largest
number of risk adjusters, followed by those addressing out-
comes across multiple domains and Community Inclusion. The
remaining NQF domains were found to have four or less risk
adjusters. NQF domains not included in Table 5 were found to
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TABLE 3 | Individual-level risk adjusters by population group.

Risk adjuster IDD MH Older adult PD TBI Total count Total % of RAs

Functional disability 25 5 60 16 20 126 15.8

Chronic conditions 17 2 72 20 21 132 16.5

Age 10 4 26 7 8 55 6.9

Mental health 8 4 32 8 9 61 7.6

Cognition 9 0 28 7 11 55 6.9

Sex/gender 7 2 24 5 9 47 5.9

Depression 2 2 17 3 7 31 3.9

Ethnicity/race 1 1 22 1 4 29 3.6

Education 3 2 13 4 6 28 3.5

Health indicators 2 1 11 5 4 23 2.9

Social support availability/engagement 5 2 9 0 6 22 2.8

Formal supports 3 2 7 0 9 21 2.6

Risky behaviors 7 0 10 4 6 27 3.4

Relationship status 1 2 12 0 5 20 2.5

Income 2 1 10 2 4 19 2.4

Living arrangement 4 1 12 0 0 17 2.1

Region 3 0 12 0 1 16 2.0

Symptom severity 0 0 2 4 7 13 1.6

Length of stay 1 0 10 1 1 13 1.6

Employment 4 1 0 1 6 12 1.5

Condition duration 1 0 2 2 5 10 1.3

Comorbidity 0 0 6 0 0 6 0.8

Population type 3 0 1 1 0 5 0.6

Family member demographics 2 0 0 0 1 3 0.4

Self-efficacy 1 0 1 1 0 3 0.4

Use of a proxy 1 0 2 0 0 3 0.4

Caregiver characteristics 0 0 0 0 1 1 0.1

Number of children 0 1 0 0 0 1 0.1

Total count 122 33 401 92 151 799

Total % by disability group 15.3 4.1 50.2 11.5 18.9

IDD, intellectual and developmental disability; MH, mental health; PD, physical disability; TBI, traumatic brain injury.

have no studies that included the use of risk adjustment. Themost
frequently included risk adjuster corresponding to the Holistic
Health and Functioning domain was age, followed by gender,
functional disability and ethnicity/race. Studies with outcomes
across multiple domains included functional disability as most
frequent risk adjuster, followed by age sex/gender, mental health
and length of stay. Functional disability and age were the most
frequently used risk adjusters among studies focused on the
Community Inclusion domain of the NQF framework.

DISCUSSION

People with disabilities who receive HCBS experience a variety of
outcomes based on their disability and the quantity and quality
of services they receive. In the US, presence or absence of needed
services, the quality of these supports, and their match to the
person’s needs vary dramatically between states, regions, and
cities (29). When states or agencies evaluate the effectiveness

of HCBS these efforts typical focus on directly examining the
personal outcomes an individual experiences with covariates
sometimes used to control for confounding factors. Unlike the
healthcare field, risk adjustment has not been routinely used in
HCBS evaluations to adjust results. The need for such adjustment
is a result of inequalities that may exist as a result of gender, type
and level of disability, quality, type, and intensity of supports, etc.
at an individual, organization, or state level. Failure to take such
differences into account when interpreting results can lead to an
exacerbation of service and outcome inequities.

The purpose of this study was to contribute to the efforts
toward making evaluations of service provision more accurate
and equitable by conducting a systematic review and expert
ratings of using risk adjusters in HCBS. The study was designed
to: (a) identify, catalog, and evaluate risk adjusters used in recent
HCBS-related research; (b) prioritize a set of risk adjusters that
are useful in HCBS-related research across disability populations
and, (c) identify the types of risk adjusters used in studies focused
on various NQF domains.
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TABLE 4 | Average ratings by expert panel of top half of rated individual level risk

adjusters.

Risk adjuster Average rating

Cognition 4.3

Chronic conditions 4.1

Living arrangement 4.1

Natural support engagement 4.1

Functional disability 4.1

Age 4

Mental health 3.9

Population type 3.7

Formal supports and services 3.6

Level of Communication 3.6

Ethnicity/race 3.6

Income 3.6

Sex/gender 3.6

Comorbidity 3.6

Employment 3.6

Mean rating for all risk adjusters was 3.5 (SD = 0.04). Bolded risk adjusters also ranked

highly based on internal rankings of research project staff based on NQF guidelines. The

potential range rankings was from 1 to 5.

Based on the results of this study, we recommend that four
primary risk adjusters be tested in future investigations for use
in HCBS outcome measurement. These risk adjusters include:
(1) chronic conditions (presence of long-term physical conditions
that may have implications for mortality); (2) functional disability
(level of functionality in daily life in the presence of short or long-
term limitations due to a disabling condition or health problem);
(3) mental health (indicators of mental health functioning,
including mental health diagnoses); and (4) cognition (current
intellectual functioning, including the ability to remember, recall,
learn, concentrate, or make decisions). These four risk adjusters
have been recommended for future testing because they: are not
specific to a particular disability population, were rated highly by
members of TEPs, matched recommended NQF guidelines for
risk adjusters, and included under at least two NQF domains. We
excluded demographic risk adjusters from our recommendations
since they are commonly used as covariates and we wish to
highlight other factors with potentially confounding effects when
studying particular outcomes.

The recommendation presented are consistent with the
findings of several previous investigations that identified
similar factors that control for confounding variables in
explaining HCBS-related outcomes. Based on their analyses, the
National Core Indicators—Aging andDisabilities (NCI-AD) data
collection program, for example, has identified 15 characteristics
they recommend as risk adjusters including: the amount of
assistance needed for everyday activities and for self-care, overall
health, level of hearing, level of vision, presence of a mental
health diagnosis, and whether a person forgets things (30). Tichá
et al. (31) in the summary findings of predictors based on studies
using the NCI – In Person Survey (NCI-IPS) found that at the
individual level, challenging behavior, psychiatric diagnosis, and
level of ID, had significant explanatory power in accounting for

outcomes among people with IDD. Herman et al. (19) identified
severity of diagnosis, substance abuse, baseline functioning and
quality of life as significant factors in clinical outcomes in their
review of literature of risk-adjusting outcomes of mental health
and substance-related care. The result of these studies support
the four constructs put forth as recommended risk adjusters for
further study.

Prioritized Risk Adjusters
This next section summarizes information on the recommended
risk adjusters of chronic conditions, functional disability, mental
health and cognition based on previous research within the
context of risk adjustment in HCBS.

Chronic Conditions
A chronic condition is a persistent or otherwise long-lasting
human health condition or disease that lasts for more than 3
months. In the US, 25% of adults have at least two chronic
conditions (32). Two frameworks conceptualizing the effect of
chronic conditions on disability are the Disablement Process (33)
and the International Classification of Functioning, Disability,
and Health (34). Both frameworks posit that health conditions
intersect with the environment to lead to activity limitations
(35). This intersection is exactly how chronic conditions
function as potential risk adjusters in disability research. Some
disabilities can be considered primary chronic conditions (e.g.,
arthritis), while others (e.g., mild arthritis) experienced by a
person with IDD could be considered a secondary condition.
The accumulation of such conditions among members of a
population can make it difficult to disentangle the differences
between service delivery approaches when conditions are not
evenly distributed between individuals or groups. Research
has demonstrated that limitations in role performance due to
chronic conditions (e.g., diabetes etc.) can lead to difficulties
in performing valued activities (36). Thus, when assessing
outcomes, risk adjusting for the prevalence of chronic conditions
may capture variance unrelated to the primary disability of
interest, thereby improving estimates of other factors (e.g., an
intervention) being studied.

Functional Disability
Functional disability has been conceptualized as one’s functional
status, capacity, limitations, and/or disability status (37, 38) and
has been used to better understand physical frailty, fatigue,
Activities of Daily Living (ADLs), Instrumental Activities of Daily
Living (IADLs), and mobility (39, 40). Currently, however, there
is not a uniform definition of functional disability, with each set
investigators drawing conclusions based on their own, personal
perspectives on the construct.

Risk-adjustment may not always be meaningful with respect
to functional disability as it can vary from a long-term limitations
to those that are episodic or co-occurring along with other
conditions. For example, whereas physical frailty was found to
be associated with risk of mild cognitive impairment (39), cause
and effect are not known (41). The use of functional disability as
a risk adjuster therefore depends on whether the assumed type of
a functional disability is a stable trait. For some sub-populations
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TABLE 5 | Percentages and frequency of risk adjusters used across NQF domains.

Risk adjusters Multiple

domains

(N = 11)

Holistic health

and functioning

(N = 24)

Service delivery and

effectiveness

(N = 3)

Community

inclusion

(N = 4)

Choice and

control

(N = 2)

Human and legal

rights

(N = 1)

Caregiver

support

(N = 1)

Employment

(N = 2)

Functional disability 63.6% (7) 58.3% (14) 66.7% (2) 75.0% (3) 100.0% (2) 100.0% (1) 0.0% (0) 50.0% (1)

Chronic conditions 27.3% (3) 37.5% (9) 66.7% (2) 25.0% (1) 50.0% (1) 100.0% (1) 0.0% (0) 0.0% (0)

Age 54.5% (6) 95.8% (23) 100.0% (3) 75.0% (3) 100.0% (2) 100.0% (1) 0.0% (0) 50.0% (1)

Mental health 45.5% (5) 29.2% (7) 33.3% (1) 50.0% (2) 100.0% (2) 100.0% (1) 100.0% (1) 0.0% (0)

Cognition 27.3% (3) 41.7% (10) 66.7% (2) 50.0% (2) 50.0% (1) 100.0% (1) 100.0% (1) 0.0% (0)

Sex/gender 54.5% (6) 83.3% (20) 66.7% (2) 50.0% (2) 50.0% (1) 100.0% (1) 0.0% (0) 50.0% (1)

Depression 27.3% (3) 41.7% (10) 33.3% (1) 50.0% (2) 50.0% (1) 100.0% (1) 0.0% (0) 0.0% (0)

Ethnicity/race 9.1% (1) 58.3% (14) 33.3% (1) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0)

Education 9.1% (1) 54.2% (13) 33.3% (1) 50.0% (2) 0.0% (0) 0.0% (0) 0.0% (0) 50.0% (1)

Health indicators 9.1% (1) 20.8% (5) 33.3% (1) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0)

Social support availability/engagement 27.3% (3) 12.5% (3) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 50.0% (1)

Formal supports 0.0% (0) 20.8% (5) 100.0% (3) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 50.0% (1)

Risky behaviors 0.0% (0) 20.8% (5) 0.0% (0) 0.0% (0) 50.0% (1) 0.0% (0) 0.0% (0) 0.0% (0)

Relationship status 9.1% (1) 33.3% (8) 66.7% (2) 25.0% (1) 0.0% (0) 0.0% (0) 0.0% (0) 50.0% (1)

Income 9.1% (1) 25.0% (6) 0.0% (0) 25.0% (1) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0)

Living arrangement 9.1% (1) 29.2% (7) 33.3% (1) 0.0% (0) 50.0% (1) 0.0% (0) 0.0% (0) 0.0% (0)

Region 0.0% (0) 8.3% (2) 33.3% (1) 0.0% (0) 50.0% (1) 0.0% (0) 0.0% (0) 0.0% (0)

Symptom severity 27.3% (3) 12.5% (3) 33.3% (1) 25.0% (1) 0.0% (0) 0.0% (0) 0.0% (0) 50.0% (1)

Length of stay 45.5% (5) 8.3% (2) 0.0% (0) 25.0% (1) 50.0% (1) 100.0% (1) 0.0% (0) 0.0% (0)

Employment 9.1% (1) 16.7% (4) 0.0% (0) 25.0% (1) 0.0% (0) 0.0% (0) 0.0% (0) 50.0% (1)

Condition duration 27.3% (3) 16.7% (4) 0.0% (0) 25.0% (1) 0.0% (0) 0.0% (0) 100.0% (1) 0.0% (0)

Comorbidity 0.0% (0) 16.7% (4) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0)

Population type 9.1% (1) 4.2% (1) 0.0% (0) 0.0% (0) 50.0% (1) 0.0% (0) 0.0% (0) 0.0% (0)

Family member demographics 0.0% (0) 8.3% (2) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0)

Self-efficacy 0.0% (0) 8.3% (2) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0)

Use of a proxy 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 50.0% (1) 0.0% (0) 0.0% (0) 0.0% (0)

Caregiver characteristics 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0)

Number of children 0.0% (0) 4.2% (1) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0)

Numbers is brackets () denote the frequency of studies. Risk adjusters listed same order as Table 2, frommost commonly used to least commonly used across studies assessed. The NQF domain “System Performance and Accountability”

is not included as it was not an outcome in the studies assessed in this analysis. Ns per domain here exceed the 29 studies that are mentioned in the methods section as meeting inclusion criteria due to many studies having included

more than 1 outcome included separately in this analysis.
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(e.g., people with TBI or age-related disabilities) functional ability
is likely to change over time. For others (e.g., people with IDD)
this is not as likely to be the case. Thus, risk-adjusting for the IDD
sub-population makes sense whereas it does not for persons with
TBI or age-related disability.

Mental Health
The World Health Organization (WHO) defines mental health
as a state of well-being in which people realize their own abilities,
can cope with the stresses of everyday life, work productively, and
are able to make contributions to their communities (34). People
with disabilities often experience disadvantage that contributes to
poor mental health (e.g., poverty, etc.) (42–44).

Although studies have attempted to appraise mental health
in persons with disabilities, this has been challenging due to the
heterogeneity among studies with respect to samples, range and
type of disability, and mental health interventions under study
(45). In addition, the scientific quality of studies at times falls
short in terms of incomplete reporting of analyses, lack of clear
definitional criteria, and the risk of bias (45, 46). These limitations
as well as the myriad of formal and informal factors potentially
contributing to mental health outcomes have, thus far, precluded
establishing robust evidence as to risk adjusters that would likely
generalize to all groups with disabilities.

Risk-adjustment for mental health also requires accounting
for both type and severity of mental health conditions as
manifested in various disability groups. For example, risk-
adjusting for depression and/or anxiety due to congenital
disability (e.g., cerebral palsy) may make more sense than
adjusting for time-limited depression associated with an injury or
stress that can be alleviated by adjustments in the environment.

Cognition
Cognition refers to the mental processes involved in gaining,
retaining, and effectively using knowledge to adapt to ones’
environment. Cognitive processes include thinking, knowing,
remembering, judging, and problem-solving (APA Dictionary of
Psychology, 2018). They are higher-level functions that include
language, imagination, perception, and planning and can be
measured in terms of both cognitive ability and disability.
Cognitive disability has been associated with greater risk for less
self-efficacy (42), and lower quality of life (47) not only among
people with IDD but those with age-related and/or physical
disabilities. It is related to the duration a person with age-related
disability spend in hospital-level care (48, 49) and has been
shown to mediate the relationship between physical activity and
lower blood pressure (50). Among individuals with IDD, level
of intellectual disability, a measure directly related to cognitive
ability, has been associated with lower levels of self-determination
(51), less choice-making (12) and lower levels of community-
based employment (52–55).

The use of cognition (ability or disability) as a risk adjuster
has the potential to help control for a significant amount of
variation in outcomes within and between different disability
groups. Considering cognition as a risk adjuster can potentially
increase the accuracy of comparisons between groups on these
outcomes. However, researchers must consider that some groups

(e.g., people with age-related disabilities and TBI) can experience
significant natural decreases or increases in cognitive capacities
over extended periods while others (e.g. people with psychiatric
disability) may demonstrate fluctuating capacity over periods as
short as a day. Both of these situations can have a significant
impact on the reliability of results.

CONCLUSION

The main aim of this study was to review and evaluate risk
adjusters currently used in disability-related outcome research.
Based on the findings, we have provided recommendations
for potential risk adjusters that would appear to merit further
empirical investigation that are: (a) not specific to a particular
disability population, (b) rated highly by expert panels, (c)
matched to the suggested NQF guidelines for risk adjusters, and
(d) included under at least two NQF HCBS outcome domains.
Based on what we have learned we can conclude that:

1. Demographic characteristics (e.g., gender, race, education
level) are the most commonly used risk adjusters suggesting
that both their known associations and feasibility are strong
factors to consider in risk-adjustment selection. Such risk
adjusters can be appropriate to control for unmalleable
characteristics, which in turn can increase accuracy of
conclusions and comparisons within HCBS.

2. Risk adjustment has most commonly been used in research
related to health outcomes. Based upon existing investigations
as well as ratings of our TEPs, chronic conditions,
functional capacities, mental health condition, and cognition
would appear to have the potential to be useful as risk
adjusters in models assessing the outcomes experienced by
individuals with disabilities. Through the consideration of risk
adjustment at the individual level within HCBS, it is likely that
the precision with which we are able to match services and
supports to the needs of individuals with disabilities and thus
improve their outcomes, will increase.

FUTURE DIRECTIONS

Outcome and Population Specificity
Risk adjustment is outcome dependent. Future research is
needed to explore the impact of the recommended risk adjusters
within the context of specific outcomes and populations within
HCBS. Most of the risk adjusters considered in this study were
associated with the NQF’s Holistic Health and Function domain
with few using risk adjustment found to address Human and
Legal Rights, Caregiver Support, and Employment; and no risk
adjusted observed with respect to Person-Centered Planning and
Coordination, Equity, Workforce, or Consumer Leadership in
System Development.

In a similar manner, it cannot be expected that a risk adjuster
that works effectively with one population with specific levels
of support needs will necessarily work well with others. The
recommended risk adjusters need to be tested with different
populations based on their disability type and intensity of support
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needs, age, gender, race, etc. to determine whether they function
in ways intended and expected.

Level of Risk Adjustment
Although the purpose of this manuscript was to review broadly
the state of risk adjustment in the field of disability research and
HCBS, we focused on identifying potential risk adjusters at the
level of the individual. There are, however, also factors beyond the
individual (e.g., at the systems level) that need to be considered
when evaluating HCBS outcomes. Such factors include, but are
not limited to, available residential opportunities for people with
disabilities, levels of support funding, expenditures of supports
and services as well as employment policies and availability
in different states or regions. Future research should therefore
focus of a review and evaluation of system-level outcomes
within HCBS.

LIMITATIONS

An extensive search of the literature was undertaken as part
of this study, using specific key words and databases to
locate studies that utilized risk adjustment. This approach
could have led to leaving out relevant studies. In addition,
the process used to code risk adjusters used in the
existing research associated with various NQF outcome
domains and subdomains ended when project staff used
specified criteria to make a determination that construct
saturation had been achieved. This approach could also
have inadvertently led to leaving out relevant studies and
risk adjusters.

Another limitation relates to the operational definition used
for the construct of “risk adjuster.” The difference between a
covariate (an explored variable in relation to an outcome) and a
risk adjuster (an intentionally controlled variable in relation to
an outcome intended to improve the estimation of relationships
in a model) is by no means clearly defined within HCBS or by
researchers who investigate outcomes of people with disabilities.

It must also be noted that the distribution of NQF-relayed
HCBS outcomes identified in the studies reviewed were limited.
The dominance of studies focused on Holistic Health and
Functioning demonstrates the medical/health focus of the
literature identified for the purposes of this investigation. The
lack of studied outcomes that fell into other NQF domains and
subdomains could be a result of these outcomes being more
often treated as mediators or moderators of health outcomes as
opposed to important in their own right. These non-medical
and non-service constructs, however, have been identified by
the NQF, the University of Minnesota Research and Training
Center on HCBS OutcomeMeasurement as well as a wide variety
of stakeholders including people with disabilities themselves as
critical and relevant for high quality of life, and should be a focus
of study in future research.
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