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Abstract of Dissertation 

The Association Between State Medicaid Programs’ Investments in Home and 
Community-Based Services and Characteristics of Nursing Home Residents 

 
Over the past several decades, the federal government and state Medicaid 

programs have made investments with the intent to serve more individuals in home and 

community-based settings and fewer in institutions. Although the majority of national 

Medicaid spending on long-term services and supports (LTSS) is currently on home and 

community-based services (HCBS), state spending on and investment in HCBS varies 

widely. This dissertation explored the relationship between Medicaid programs’ HCBS 

investments and nursing facility residents’ characteristics. The primary dataset was from 

Brown University’s Shaping Long Term Care in America Project and includes nursing 

facility characteristics and aggregate resident acuity data. Fixed effects models at the 

facility level were used to examine whether HCBS investments were associated with the 

prevalence of clinical characteristics in nursing facility residents that indicate they could 

have potentially been served through HCBS. 

These outcomes were measured using variables that specify (1) the percent of 

facility residents with low care needs, (2) residents’ limitations in activities of daily 

living, (3) the percent of residents with a low score on a cognitive impairment scale, and 

(4) the percent of residents who are under age 65. The policies examined include 

participation in HCBS-promoting initiatives and the presence of waiting lists for HCBS, a 

proxy for potential unmet need for HCBS. The dissertation hypothesized that HCBS 

investments would be associated with fewer residents with needs implying they could be 

taken care of in the community, and fewer residents under age 65. Furthermore, it was 
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expected that the presence of a waiting list for 1915(c) waivers would be associated with 

the opposite as evidence of unmet need for HCBS. 

The results of the fixed effects models showed that, in general, participation in 

HCBS-promoting initiatives in the states where facilities were located did not correlate 

with a lower percent of residents with low care needs, and were in many cases associated 

with a higher percentage of residents with low care needs. Increasing the ratio of waiting 

list length to the number of individuals receiving waiver services was associated with 

increased nursing facility acuity. The results suggest the presence of a woodwork effect 

from increased Medicaid investments in HCBS that also draws lower-acuity beneficiaries 

into institutions. Other significant effects were found for state nursing facility payment 

policies and facility characteristics, suggesting that these play a bigger role than 

participation in HCBS investments in influencing nursing facility resident characteristics. 

This dissertation contributes to the body of literature evaluating the effects of 

policy interventions on HCBS use, which may be of particular interest as policy makers 

consider renewing or building upon certain HCBS programs. 
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Chapter 1 - Introduction 

Long-term services and supports (LTSS) are provided to the elderly, people with 

physical disabilities, and people with intellectual or developmental disabilities (IDD) to 

assist them in completing certain activities that they cannot complete alone due to 

functional or cognitive limitations (MACPAC, 2014). LTSS includes services provided in 

institutions (e.g., nursing homes) as well as those provided in the home (e.g., personal 

care services) or in the community (e.g., adult day care). Rather than address a short-term 

acute care need, LTSS addresses long-term needs such as assistance with activities of 

daily living (ADLs) or instrumental activities of daily living (IADLs), and may be 

required for years or the entire lifespan (MACPAC, 2014). 

Individuals with LTSS needs may be better suited to receive LTSS in one setting 

over another depending on the severity of their functional limitations, along with other 

factors like the availability of family caregivers (Reaves & Musumeci, 2015). For 

example, an individual with a low level of functional limitation maybe cared for in their 

home by a personal care attendant who provides assistance with bathing and dressing, 

with respite care to support family caregivers, or by some combination of HCBS 

(MACPAC, 2014). Other people may need to live in an assisted living setting or an 

institution to obtain care throughout the day and in an environment that ensures their 

safety (e.g., individuals with dementia may require 24-hour supervision) (Alzheimer’s 

Association, 2018). 

When HCBS is feasible, studies show that many older Americans and people with 

disabilities who are in need of LTSS would prefer to remain in their homes or in other 



 
 

2 

community-based settings rather than reside in an institution such as a nursing facility 

(Fox-Grage & Walls, 2013; GAO, 2015; Musumeci & Reaves, 2014; Reaves & 

Musumeci, 2015; Ryan & Edwards, 2015).1  Through legislative and judicial actions, 

Congress and the Supreme Court have affirmed that individuals with disabilities have the 

right to live in the settings of their choice (Reaves & Edwards, 2015). The Americans 

with Disabilities Act of 1990 (ADA) affirmed the rights of individuals with disabilities to 

live free of discrimination and to be full participants in society. In addition, the Supreme 

Court’s Olmstead decision (Olmstead v. L.C., 1999) found that in keeping with 

implementation of the ADA, states should serve individuals needing LTSS in “the most 

integrated setting appropriate to the needs of the individual.”  

Medicaid, a health insurance program for certain low-income and disabled 

individuals that is jointly paid for and administered by states and the federal government, 

is the nation’s largest LTSS payer (MACPAC, 2014). In 2016, Medicaid programs spent 

$154.4 billion on LTSS benefits, which was 42.2 percent of all national LTSS spending 

(Colello, 2018). Medicare paid for 21.8 percent of LTSS spending in 2016 (primarily 

post-acute care), followed by out-of-pocket spending (15.6 percent). Private insurance 

paid a small proportion of LTSS costs (7.5 percent), including those paid by long-term 

care insurance policies. The remaining spending was paid for by other public sources (6.3 

percent) such as the Veterans Health Administration, or other private payers (6.5 percent) 

like philanthropic contributions (Colello, 2018). 

                                                 
 
1 Beneficiary preferences to remain at home may vary depending on the severity of their 
functional and cognitive limitations (Guo, Konetzka, Magett, & Dale 2015). 
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Medicaid programs historically spent a larger proportion of LTSS spending on 

institutional care than HCBS (Eiken, Sredl, Burwell, & Saucier, 2015). However, the 

proportion of LTSS that is for institutional care has been slowly changing over time; in 

fiscal year (FY) 2013, Medicaid programs spent more on HCBS than institutional care for 

the first time (Eiken et al., 2015). This shift—referred to as “rebalancing”—has 

continued, and the proportion of care received in the home in FY 2016 (the year for 

which the most recent data are available) was 57 percent nationally (Eiken, Sredl, 

Burwell, & Amos, 2018; Ryan & Edwards, 2015). States vary widely in their level of 

rebalancing; in FY 2016, spending for HCBS as a proportion of LTSS exceeded 50 

percent in 29 states and the District of Columbia (Eiken et al., 2018). Given that Oregon 

provides nearly 81 percent of LTSS in home and community-based settings, this would 

imply that there may still be room for growth in serving individuals outside of institutions 

in at least some states (Eiken et al., 2018). 

Medicaid’s “Institutional Bias” 

In the original amendments to the Social Security Act that established Medicaid, 

institutional services were deemed a mandatory benefit, which led to what has been 

referred to as the “institutional bias” in Medicaid (Ryan & Edwards, 2015). As a 

mandatory benefit, states must cover institutional services, while HCBS is typically 

provided through waiver programs that can limit enrollment, or through state plan options 

that often offer limited services (MACPAC, 2014). As a result, individuals who meet 

financial and functional eligibility requirements for Medicaid are guaranteed access to 

institutions, while individuals who have similar care needs but would rather receive 

HCBS are not guaranteed access to those services. 
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In some states, HCBS waiver programs have waiting lists because there are not 

enough funds available to serve everyone who could use these services, so individuals 

who are in need of HCBS may have to wait years to receive Medicaid coverage for these 

services, either funding services on their own or relying on assistance from informal 

caregivers in the interim (MACPAC, 2014; Ng, 2013). Given the restrictions on HCBS 

access and mandatory provision of nursing facility services, this may put these 

individuals at risk of institutionalization (Peterson, Brown, Barrett, Wu, & Valenzano, 

2014). 

Rebalancing Efforts 

In recent years, state Medicaid agencies and the Centers for Medicare and 

Medicaid Services (CMS), the federal agency that administers Medicaid along with the 

states, have implemented a number of programs aimed at helping Medicaid beneficiaries 

with LTSS needs overcome some of the barriers to remaining in the community (Burwell, 

2015; CMS, 2017a, 2017b). States and the federal government are motivated to increase 

HCBS due to the preferences of individuals to remain in the community, and because 

increasing the proportion of HCBS compared to institutional care has been believed to 

offer potential savings to the Medicaid program (Fox-Grage & Walls, 2013; Kaye, 2012; 

Weiner et. al., 2017). While HCBS is typically less expensive on a per-person basis than 

institutionalization, the literature shows it may not result in net savings to the Medicaid 

program (Fox-Grange & Walls, 2013; Weiner et al., 2017).  For example, a recent 

literature review highlighted two studies that found little to no savings from HCBS, 

although others found more significant evidence of savings (Weiner et. al., 2017). It also 

said that “extensive” research has found lower costs of HCBS per person compared to 
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institutional settings. However, it noted that these studies do not typically seek to 

compare beneficiaries with similar characteristics (Weiner et al., 2017). 

Recent initiatives to increase utilization of HCBS in Medicaid programs, and 

decrease use of institutional care include the following: 

Money Follows the Person Rebalancing Demonstration 

The Money Follows the Person (MFP) Rebalancing Demonstration Grant, 

established by the Deficit Reduction Act of 2005, provided funds to 44 states and the 

District of Columbia to transition nursing home residents back to the community, 

allowing funding to be used to support needs such as moving expenses and home 

modifications to help individuals return to community settings (CMS, 2017b). As of 

December 2016, MFP-participating states transitioned 75,151 individuals back to the 

community (Coughlin et al., 2017).  

The MFP program also provided states with funding to make changes to support 

increasing utilization of HCBS such as by developing housing support services to help 

individuals find safe, accessible, and affordable housing (Irvin et al., 2016). MFP was 

funded through the end of FY 2016, but states can continue to use the grants through FY 

2020 (CMS, 2017b). States may also choose to continue certain elements of the program, 

and CMS has required them to develop sustainability plans to detail what services they 

will continue, although they will not receive the previously enhanced funding for them 

(O’Malley Watts, Reaves, & Musumeci, 2015). In January 2019, Congress passed the 

Medicaid Extenders Act of 2019, which authorized $112 million in new funding for 

MFP, which is available for states to use through FY 2021. 
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Balancing Incentive Program 

The Balancing Incentive Program (BIP), created by the Affordable Care Act of 

2010 (ACA), provided an opportunity for states with HCBS expenditures of less than 50 

percent of total Medicaid LTSS spending in fiscal year 2009 with additional funding to 

implement systems changes to support HCBS use and reach HCBS expenditure targets 

(CMS, 2017a). The 21 states that applied and were selected to participate in the BIP, 

which began October 1, 2011, were required to implement: (1) no-wrong door/single 

entry point systems to advise individuals with LTSS needs of their care options, (2) 

standardized functional assessment tools to determine Medicaid eligibility, and (3) 

conflict-free case management to reduce adverse incentives to provide inefficient 

services. BIP funding ended in 2015, but states had until September 30, 2017 to spend 

any unspent funds (CMS, 2017a; MAG, 2017). 

Community First Choice Option 

The Community First Choice (CFC) state plan option, also authorized by the 

ACA, allows states to add a personal care services benefit to their state plan for 

individuals who would otherwise be receiving an institutional level of care. The ACA 

also requires that states provide beneficiaries receiving services under this option with the 

ability to self-direct their services, allowing them to have more control over the care they 

receive (e.g., by being able to directly hire their own caregiver rather than be assigned 

one by an agency) (Burwell, 2015). As of 2016, eight states had been approved to offer 

the CFC option (O'Malley Watts, & Musumeci, 2018). 
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 In addition to these initiatives, another key development in LTSS delivery is the 

increased involvement of managed care. 

Managed Long-Term Services and Supports Programs 

As of January 2018, 24 states had implemented managed long-term services and 

supports (MLTSS) programs, in which states contract with managed care plans to provide 

LTSS services (Lewis, Eiken, Amos, & Saucier, 2018). Another three states are actively 

developing MLTSS programs, and at least one other has been reported to be considering 

implementing MLTSS (NASUAD, 2018). Some states are implementing MLTSS through 

the financial alignment initiative (FAI) demonstration to integrate care for dually eligible 

beneficiaries, while others are implementing it in regional or statewide programs 

(NASUAD, 2018). In addition to the general incentives involved in managed care to 

serve beneficiaries in lower-cost settings, states often structure their MLTSS contracts to 

specifically incentivize plans to keep beneficiaries who can be served in the community 

out of institutions (Musumeci, 2015). In a recent survey of states with MLTSS programs, 

all twelve responding states noted that rebalancing was a goal of their program (Dobson, 

Gibbs, Mosey, & Smith, 2017). 

HCBS Waiver Waiting Lists 

While there have been a number of efforts to rebalance LTSS as described above, 

the demand for HCBS in many states exceeds availability, as access to HCBS is 

constrained by limits on waiver slots. State waivers for HCBS can include caps on the 

number of beneficiaries who will be served under the waiver, which may lead states to 

establish waiting lists when demand for the waiver exceeds capacity (CMS, 2015a). In 
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addition to having more applicants than available slots, budgetary challenges may lead 

states to limit the number of waiver slots they provide each year. For example, the state 

legislature may not fund the entirety of slots a state has been approved to offer (Ng, 

Harrington, Musumeci, & Ubri 2016). 

Whenever the number of individuals seeking services exceeds the number of 

waiver slots, states may set up waiting lists for those individuals who may be qualified to 

receive HCBS under existing criteria for the waiver, although it is possible they may not 

be qualified if the state does not screen for eligibility for individuals before they are 

placed on the waiting list (Ng et al., 2016).  

 States may prioritize their waiting lists based on factors influencing individuals’ 

need for HCBS. For example, a recent study of state HCBS waiting lists for people with 

IDD found that of 12 states responding to a survey in 2016, 11 had a waiting list for at 

least one waiver (Nuss, 2017). These states, and others for which the authors were able to 

find information through other means, had a variety of ways to prioritize individuals on 

waiting lists, including emergency factors such as the death of a caregiver, homelessness, 

risk of danger of self-harm. Outside of those emergency situations, states also prioritized 

waiting lists based on factors such as caregiver status and the severity of the individual’s 

needs (Nuss, 2017). 

 In 2016, 39 states had waiting lists for 1915(c) or 1115 waivers, representing a 

total of over 650,000 individuals (O’Malley Watts & Musumeci, 2018). This was a 2.4 

percent increase over the previous year, and the number of people on waiting lists has 

been increasing since 2009, demonstrating a trend of states not being able to 
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accommodate everyone seeking HCBS services. Texas had the largest waiting list in 

2016, with 232,068 individuals requesting yet unable to receive waiver services 

(O’Malley Watts & Musumeci, 2018). The average time spent on a waiting list was 23 

months, although time spent on a waiting list varied by the type of waiver (O’Malley 

Watts & Musumeci, 2018). Waiting lists are evidence of potential unmet need for HCBS. 

This is of concern because in the absence of HCBS availability some of these individuals 

may end up in nursing facilities (Peterson, Brown, Barrett, Wu, & Valenzano, 2014). 

Study Rationale 

This dissertation aimed to fill gaps in the literature regarding the effects of 

Medicaid programs’ investments in HCBS. The literature that is available is generally 

focused on government-funded evaluations and other grey literature that contains mostly 

descriptive statistics in lieu of statistical methods that allow for a more rigorous 

evaluation of the effects of these investments on their desired outcome, rebalancing 

LTSS. In particular, there is little research that has sought to understand how investments 

in HCBS affect acuity of care needs among nursing facility residents or influence the 

presence of young residents. The research that is available has tended to focus on HCBS 

spending, which is one measure of HCBS investment, but which may not fully capture 

the influence of some of the systems changes that states have made through programs like 

the BIP (Blackburn, Locher, Morrrisey, Becker, & Kilgore, 2016; Muramatsu et al., 

2007; Segelman et al., 2017). 

Furthermore, research on nursing facility residents’ characteristics has tended to 

focus on their care needs (Buttar, Blaum, & Fries, 2001; Miller & Weissert, 2000; Mor et 
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al., 2007). The literature on the linkages between system factors such as state Medicaid 

investments in HCBS and nursing facility resident characteristics is limited, but there is 

some evidence that state policies influence the level of residents’ care needs (Feng, 

Grabowski, Intrator, & Mor, 2006; Thomas & Mor, 2013). For example, work by Feng 

and colleagues (2006) demonstrated that states’ adoption of case-mix payment was 

associated with increased nursing facility resident acuity. This dissertation aimed to 

contribute to the literature by examining whether there are similar associations with 

Medicaid programs’ programmatic investments in HCBS. 

This dissertation hypothesized that state investments in HCBS would lead to 

higher acuity nursing facility residents, because states that have made investments in 

HCBS should have thereby increased their ability to serve beneficiaries who are 

adequately served outside of institutions. This would provide evidence of the effects of 

investments in HCBS, which could assist policymakers as they consider whether to 

reauthorize or replicate initiatives that have recently ended. The dissertation also 

hypothesized that conversely, waiting lists for HCBS are associated with lower acuity 

nursing facility residents, as some individuals may end up being institutionalized before a 

HCBS waiver slot becomes available. As noted earlier, states vary widely in their level of 

rebalancing, so additional evidence on the effects of HCBS-promoting efforts could be 

useful in determining how much additional rebalancing is possible both in states with 

high levels of HCBS as well as those that are still moving toward more modest levels of 

HCBS (Eiken et al., 2018). 

A second outcome of interest for this dissertation was the percent of nursing 

facility residents under age 65. Perhaps because they are small in (Fries, Wodchis, 
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Blaum, Buttar, Drabek, & Morris, 2005), there are few studies focused on them. Given 

that promoting independent living opportunities for people with disabilities is a key goal 

of so many initiatives, it is important to understand whether these efforts reduce the 

proportion of younger residents for whom institutionalization could last for decades.   
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Chapter 2 - Literature Review 

 HCBS is provided through Medicaid as an optional benefit, a contrast to 

institutional services, which states are required to provide to beneficiaries (Ryan & 

Edwards, 2015). Medicaid programs cover HCBS through a complex system of state plan 

options and waiver programs that vary widely by state (MACPAC, 2014). States’ 

differing approaches to HCBS, combined with other influences such as requirements 

stemming from the ADA and Olmstead case, likely contribute to state variation in the 

proportion of Medicaid LTSS spending devoted to HCBS. 

 In response to beneficiary preferences to remain in the home and potential 

savings, the federal government and states have implemented a number of initiatives 

aimed at increasing capacity to deliver HCBS and subsequently beneficiaries’ access to 

these services (Burwell, 2015; CMS, 2011, 2017a, 2017b, 2019d; GAO, 2017). However, 

limits in funding and provider capacity pose challenges to such rebalancing (IOM, 2008; 

Ng, 2013; Stone & Harahan, 2010; PHI, 2017). It is expected that these initiatives would 

have effects on the types of individuals served in nursing homes. However, researchers 

have not fully explored the effects of the policy environment on the nursing facility 

population; rather, they have tended to focus on individual factors and a limited set of 

policies that may influence nursing facility residency (Miller & Weissert, 2000; Feng, 

2006; Hahn, Thomas, Hyer, Andel, & Meng, 2011; Thomas & Mor, 2013). 

Overview of Medicaid’s Coverage of LTSS 

 The Social Security Act Amendments of 1965 (SSA) established two major health 

insurance programs in the United States. The Medicare program was established as Title 
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XVIII of the SSA, with the purpose of providing health insurance to the nation’s elderly. 

Medicaid was established as Title XIX as a companion to Medicare for low-income 

individuals receiving cash assistance, and has expanded to include other populations over 

the years (CMS, 2015b). Together in 2017, over one-third of Americans received health 

insurance through one of these programs; 14 percent through Medicare and 21 percent 

through Medicaid (including those dually covered by both programs) (KFF, 2018).2 

 As of November 2018, over 66 million individuals were covered by the Medicaid 

program (CMS, 2019c). Specific data for LTSS users is available as of calendar year 

2013, when approximately 5.2 million Medicaid beneficiaries used LTSS (Eiken, 2017). 

Of these, about 1.5 million used institutional care (e.g., nursing facilities) only and 

approximately 3.5 million used HCBS only. About 223,000 used both institutional care 

and HCBS (Eiken, 2017). 

Medicaid is an entitlement program, as is Medicare, so individuals who meet 

eligibility criteria are guaranteed to receive certain benefits under the program (Wachino, 

Schneider, & Rousseau, 2004). However, certain eligibility criteria vary by state 

(MACPAC, 2014). Therefore, individuals with similar circumstances in two different 

states may not both qualify for Medicaid, as their eligibility depends on the criteria 

established by the state in which they reside. Eligibility criteria for LTSS include 

financial requirements for low income and assets (MACPAC, 2014). For example, to 
                                                 
 
2 Employer coverage remained the dominant source of coverage for Americans at 49 
percent in 2015; thus public programs provide an insurance to the elderly, low income, 
and disabled, groups that may not work or have access to affordable employer-based 
coverage  (KFF, 2018). 
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determine eligibility for Medicaid-covered LTSS individuals, most states use the income 

thresholds used to determine eligibility for Supplemental Security Income (SSI) 

(MACPAC, 2014).3  In addition, individuals in most states cannot have assets that exceed 

$2,000 (ACL, 2017).4 

Individuals in need of LTSS must also meet functional criteria, which consider 

cognitive or physical limitations affecting their ability to complete ADLs or IADLs 

(MACPAC, 2014). Thus, in order to receive Medicaid-covered LTSS, individuals need to 

meet both financial and functional tests. It is notable that most non-LTSS recipients are 

subject to only income requirements since the enactment of the ACA (MACPAC, 2014). 

The Medicaid program is administered primarily by the states, with oversight 

from the federal government (CRS, 2017). Medicaid programs are financed through a 

formula that results in the federal medical assistance percentage (FMAP), also referred to 

as the federal match. The FMAP represents the proportion of Medicaid spending that the 

federal government will pay in comparison to states (CMS, 2017c; CRS, 2017). In 

exchange for the FMAP the federal government requires that states meet certain statutory 

and regulatory requirements.  States are able to receive waivers, discussed later, that 

allow them to operate outside of certain requirements, with the permission of CMS (CRS, 

2017). 

                                                 
 
3 However, in 2018 there were eight states that use more restrictive financial criteria, 
referred to as 209(b) states (MACPAC, 2018a). 
 
4 There are certain exceptions to this rule; for example individuals are allowed to retain 
their home if they are not institutionalized; however the home equity they can hold 
without becoming ineligible varies by state (ACL, 2017).  
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One federal requirement is that states cover certain benefits, referred to as 

mandatory benefits. States must offer these mandatory benefits as part of their state plan 

for Medicaid, which is approved by CMS (CRS, 2017). Mandatory LTSS benefits are 

limited. Mandatory LTSS includes nursing facility services for individuals age 21 and 

older. States have the option of including nursing facility coverage for individuals under 

age 21 and all do (CMS, 2017d). The other mandatory LTSS benefits include home 

health care, which includes skilled home health care delivered for post-acute care. In the 

1965 SSA home health was an optional benefit, however Congress changed it to a 

mandatory benefit as part of the Social Security Amendments of 1967 (CRS, 2017). 

HCBS services such as personal care services, adult day care, and other services 

that help individuals remain in their home or be integrated into the community, are 

optional benefits. This means that states are not required to provide them. However, all 

states offer some form of HCBS (O’Malley Watts & Musumeci, 2018). The exact 

services states offer may vary, and states have flexibility in how many individuals they 

cover for HCBS benefits (MACPAC, 2014). States offer HCBS through a complex 

system of state plan services and waiver services that allow them to customize their 

HCBS benefit package (MACPAC, 2014). 

State Plan Services 

HCBS can be offered in the state plan within certain parameters. For example, the 

1915(i) authority allows states to tailor benefits packages to certain populations, but they 

must offer benefits statewide and cannot implement enrollment caps (CRS, 2017). The 

1915(k) Community First Choice state plan option similarly allows states to offer 
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beneficiaries with an institutional level of care personal care services through the state 

plan, but must be offered statewide (CRS, 2017). These limitations mean that states are at 

risk to provide services to anyone who is eligible to receive them. In contrast, the 1915(j) 

authority allows states to provide self-directed options for personal care, but that does not 

have to be provided statewide (CRS, 2017). 

As of 2017, 20 states provided services through several state plan options for 

HCBS (Terzaghi and Mosey, 2017).  Eighteen states provided HCBS through the 1915(i) 

option, and 8 provided HCBS through the 1915(k) option established by the ACA. Six 

states provided LTSS services through both options (Terzaghi and Mosey, 2017). In FY 

2014, six states offered services through the 1915(j) authority (CRS, 2017). 

Waiver Services 

States use HCBS waivers in part because they allow exemptions from certain 

statutory requirements for state plan services (CRS, 2017).   Waivers were established as 

an option through the Omnibus Budget Reconciliation Act of 1981. Through the waiver 

process states can forego several requirements that are typically required for receipt of 

federal matching payments. First, they can bypass the comparability requirement that all 

beneficiaries have coverage for the same set of services. Second, they can waive 

statewideness and offer certain services only in certain parts of the state. Third, they can 

waive requirements for beneficiaries’ freedom of choice and enroll beneficiaries in 

managed care plans that will limit their provider options to network contracted providers. 

Of particular importance for HCBS, waivers allow states to limit the number of 

individuals who can receive services (CRS, 2017). Given the expensive nature of LTSS, 
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the ability to limit HCBS waivers to a certain number of slots provides a valve for access 

that limits states financial risk. 

CMS manages the waiver approval process. States must complete a waiver 

application, which begins the negotiating process with the agency (CMS, 2015a).  HCBS 

waivers are valid for 3 to 5 years, after which they must be renewed (CMS, 2015a; CRS, 

2017). States can also request amendments to their waivers if needed during the approval 

period (CMS, 2015a). As of 2014, there were 287 1915(c) waivers in place (O’Malley 

Watts & Musumeci, 2018). All but three states (Arizona, Rhode Island, and Vermont) 

had 1915(c) waivers (O’Malley Watts & Musumeci, 2018). These states provide HCBS 

and other LTSS services through 1115 waivers that encompass other benefits in their 

Medicaid programs (O’Malley Watts & Musumeci, 2018). 

Legislative and Judicial Influences on HCBSs 

 In addition to Medicaid statutes, states provision of HCBS is influenced by 

legislative actions and legal decision. Legislative and judicial milestones related to HCBS 

include the Americans with Disabilities Act of 1990 and the Supreme Court’s Olmstead 

decision (Olmstead v. L.C., 1999). Congress acknowledged in the ADA that people with 

disabilities experienced discrimination in a wide variety of settings, but did not have 

options for legal recourse available to individuals experiencing discrimination on the 

basis of race, color, sex, national origin, age, and religion. Thus, the ADA implemented a 

wide range of protections for people with disabilities, including a prohibition on 

discrimination in services provided by states and local governments (Musumeci & 

Claypool, 2014).   
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 In 1999, the Olmstead decision affirmed that the ADA applied to Medicaid 

programs’ provision of HCBS for individuals with disabilities. The lawsuit was filed by 

two women in Georgia, Lois Curtis and Elaine Wilson, against the state for its failure to 

provide them with community-based health services (Musumeci & Claypool, 2014).  In 

both cases the women had experienced delays in discharge from inpatient psychiatric 

units after their providers had determined they could be served in the community 

(Musumeci & Claypool, 2014).  The Court found that isolating individuals with 

disabilities is a form of discrimination, and thus states must provide opportunities for 

individuals to receive services in the community where they can be reasonably 

accommodated. Olmstead is enforced through both negotiations with state and local 

government and litigation (Musumeci & Claypool, 2014). 

 Compliance with the ADA and Olmstead is not solely determined by states’ 

Medicaid programs, but CMS has recognized that Medicaid serves a key role. In its 

preamble to regulations on HCBS settings requirements the agency noted: 

A state’s obligations under the ADA and section 504 of the Rehabilitation Act are 
not defined by, or limited to, the services provided under the State’s Medicaid 
program. However, the Medicaid program can support compliance with the ADA, 
section 504 of the Rehabilitation Act, and Olmstead through the provision of 
Medicaid services to Medicaid-eligible individuals in integrated settings (CMS, 
2014). 

Thus, although HCBS is an optional benefit under Medicaid, states are compelled 

to make opportunities for it available to the extent possible in order to remain compliant 

with the Olmstead decision and other laws. 
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Woodwork Effect and LTSS 

Given restraints on health care (and specifically HCBS) resources, it is important 

to understand how the “woodwork effect” may affect demand for HCBS. The term 

woodwork effect in the context of HCBS has been defined as a concern that expansions 

in HCBS will attract individuals to public programs (Eiken, Burwell, & Sredl, 2013). 

Some of these individuals might have otherwise forgone such services, or publicly-

covered HCBS might replace unpaid caregiving from family and other informal sources 

or privately paid HCBS. Thus, the concern is that this demand could increase LTSS 

spending despite a reduction in institutional care (Eiken et al., 2013). The design of 

HCBS waiver programs reflects concern for the woodwork effect (Caro, 2013; Eiken et 

al., 2013). Specifically, HCBS waivers are limited to individuals whose care needs would 

qualify them for care in an institution, and states can implement waiting lists for these 

services (Caro, 2013; Eiken et al., 2013). This limits access to individuals whose care 

needs are quite intense rather than those who may only require minimal assistance with 

ADLs. 

Despite the design of HCBS waivers, a woodwork effect has been supported by 

the literature (Doty, 2000, Kemper, Applebaum, & Harrigan, 1987). For example, a 

review of 16 studies on demonstrations testing HCBS as an alternative to nursing 

facilities found that the evidence showed that reduced nursing home costs were typically 

less than the cost of increased HCBS for individuals who were not likely to have been 

institutionalized (Kemper et al., 1987). 
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A more recent study examined the woodwork effect in two ways (Eiken et al., 

2013).  First, the authors analyzed data on changes in the number of individuals using 

Medicaid-covered LTSS from 1999 to 2007, and compared the growth rate to the change 

in individuals needing assistance in IADLs over the same time period, using data from 

the National Health Interview Survey (NHIS). The authors found that when controlling 

for the change in people needing assistance with IADLs, the annual growth in Medicaid 

LTSS beneficiaries was 0.7 percent. The study also found annual increases in Medicaid 

LTSS expenditures (using data submitted to CMS by states on the CMS 64) from 1999 to 

2009 of about 1.8 percent after adjusting for inflation and the number of people with 

functional limitations (Eiken et al., 2013). While the authors concluded that his produced 

some evidence for the woodwork effect, they also hypothesize that some of this growth 

might be due to increasing costs of LTSS (Eiken et al., 2013). 

LaPlante (2013) further explored the woodwork effect in LTSS by looking at 

spending from 1995 to 2010, disaggregating data by IDD and non-IDD populations. Data 

on Medicaid programs spending on nursing homes, intermediate care facilities for the 

intellectually disabled, personal care, and home health were obtained from CMS 64 and 

CMS 372 data, which are both reports submitted to states by CMS. The author found that 

HCBS spending grew faster and institutional spending declined for people with IDD, 

with an overall growth in LTSS spending of 35 percent, supporting the concept of a 

woodwork effect. The data did not support a woodwork effect for people with other 

disabilities including older adults (LaPlante, 2013). 

LaPlate asserts that concerns about a woodwork effect in LTSS may be 

misplaced, even if such an effect does exist. The author argues that cost-effectiveness of 
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LTSS should value improved outcomes related to education, employment, and 

community participation for people with disabilities (LaPlante, 2013). This echoes the 

conclusions of Kemper and colleagues (1987) who found that HCBS improved quality of 

life for treatment groups receiving HCBS compared to the control groups (Kemper et al., 

1987). 

Variation in State Medicaid HCBS Expenditures 

At the national level, the proportion of Medicaid LTSS expenditures for HCBS 

has been on the rise as the proportion of expenditures for institutional LTSS has fallen. In 

FY 2013 states spent more money on HCBS than institutions at the aggregate level for 

the first time in the history of the Medicaid program (Eiken et al., 2015, 2018). Medicaid 

HCBS expenditures in 2013 were $74.9 billion, compared to $71.2 billion for 

institutional care. This trend continued through 2016, the year for which the most recent 

data is available, and in 2016 states spent approximately $94 billion on HCBS compared 

to about $72 billion on institutional care (Eiken et al., 2018). 

Despite the fact that the majority of national LTSS expenditures are now spent on 

HCBS, rates of HCBS utilization vary widely on a state-by-state basis (Eiken et al., 

2018). In FY 2016, 17 states had HCBS expenditures that were below 50 percent, and 32 

states and the District of Columbia had expenditures greater than 50 percent. (California 

was excluded due to lack of data.) Mississippi was the state with the lowest HCBS 

utilization, and spent approximately 27 percent of its Medicaid funds on HCBS. In 

comparison, Oregon, the state with the highest HCBS utilization, spent approximately 81 

percent of LTSS expenditures on HCBS (Eiken et al., 2018). 
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Beyond variation among states in the use of HCBS, there is also variation in the 

use of HCBS among different populations of individuals with LTSS needs. As a 

proportion of LTSS expenditures in FY 2016, HCBS expenditures are the highest for 

individuals with developmental disabilities (78 percent), followed by the elderly and 

individuals with physical disabilities  (45 percent) and individuals with mental health and 

substance use disorders (46 percent) (Eiken et al., 2018). Thus, despite the increases 

made in the aggregate at the national level there may be more potential increased 

utilization of HCBS among certain LTSS subpopulations. 

There may be numerous factors that explain differences in state variation in 

spending on HCBS. Research that has examined possible factors has identified that 

spending on HCBS may be influenced both by state policies and by factors that are 

beyond a state’s control (Wenzlow, Borck, Miller, Doty, & Drabek, 2013). For example, 

research has found that increasing amounts of winter precipitation were associated with 

decreased rebalancing, which the authors hypothesized was due to transportation being 

more difficult to provide care in the community during the winter (Wenzlow et al. 2013). 

They also found that worker shortages were associated with decreased rebalancing. 

Factors that were associated with greater rebalancing included availability of consumer 

self-directed services, coverage of personal care under the state plan, and supplements 

given to people who receive SSI so they can pay room and board in community settings 

(Wenzlow et al., 2013). 
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Medicaid Spending Growth 

 In recent years, policy makers have sought ways to reduce Medicaid spending 

(Weiner 2017). Medicaid spending has implications for both federal and state budgets. In 

2017, Medicaid consumed nearly 10 percent of the federal budget in 2015 (CBO, 2016). 

Medicaid consumes an even larger proportion of state budgets; in state fiscal year 2016, 

Medicaid accounted for nearly 20 percent of spending from state general funds 

(MACPAC, 2017). 

 Given projected increases in LTSS need and spending, discussed later in this 

paper, Medicaid spending on LTSS is likely to grow. Increased spending on Medicaid 

may mean making choices about what other state and federal priorities need to be funded. 

Medicaid spending growth has declined slightly in recent years, but remains about two 

percent each year (Eiken et al., 2018). If trends in Medicaid spending on LTSS and 

overall continue, federal and state attention will likely remain on seeking ways to slow 

this growth. 

Effect of HCBS on Medicaid Spending 

 Given concerns about increased Medicaid spending, it is important to understand 

the effects of HCBS on LTSS and total Medicaid spending. Concerns about HCBS 

spending increasing Medicaid spending are supported by the theory of the woodwork 

effect, discussed earlier. Accordingly, the literature provides some evidence that 

increases in HCBS are not offset fully by reduced nursing home spending (Kaye, 2012). 

Several studies noted that this is an area in need of further exploration; in particular, work 
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is needed that uses more rigorous methods and is published in the peer-reviewed 

literature. 

• Similar to studies on the woodwork effect, a 2006 review of studies found mixed 

results in terms of the evidence available regarding the cost-effectiveness of HCBS at 

that time (Grabowski, 2006). This review also noted that studies have demonstrated 

improvements in beneficiary and caregiver well-being. The author also noted the 

quality of the research on HCBS cost effectiveness is varied. One suggestion was 

using an instrumental variable approach to overcome a lack of standardization. 

Furthermore, some of the studies examined were only delivered in reports submitted 

to the funding agency. The author argued that having more peer-reviewed published 

literature could improve the quality of the results as well as the visibility of the 

demonstrations and evidence for them.  

• One more recent study looking at the way in which rebalancing is implemented 

effects costs found that gradual rebalancing was likely to save money, but more rapid 

rebalancing could have varying effects depending on the program characteristics 

(Kaye, 2012). This study used a fixed effects linear regression model to explore the 

relationship over time between the change in the proportion of Medicaid LTSS 

spending that was for HCBS within individual states and changes in overall LTSS 

spending in the state. Gradual rebalancing (about two percentage points a year) was 

associated with reduced overall Medicaid LTSS spending. The author found that 

more rapid increases in rebalancing saved money when they were associated with 

waiver programs as compared to personal care services or home health. The author 

noted that this could be because waiver programs give a higher level of services than 
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personal care, but are targeted specifically to individuals who are at risk of 

institutionalization. These beneficiaries are thereby likely to produce greater 

Medicaid savings through avoidance of institutionalization than beneficiaries 

receiving HCBS through other benefits, who are generally getting a more limited 

amount of services and may be at lower risk for institutionalization (Kaye, 2012).  

• A 2013 review examined 38 state evaluations published between 2005 and 2012 

related to the cost-effectiveness of HCBS (Fox-Grange & Walls, 2013). This review 

aimed to collect state evaluations of HCBS, which may be funded in part by federal 

grants. States may have had these studies commissioned by universities or consulting 

firms, but most are published on state websites or other gray literature sources rather 

than peer reviewed journals. The review authors noted that these studies were 

identified through asking state policymakers (Medicaid, aging, and disability agency 

administrators) what sources they used to understand the cost-effectiveness of HCBS. 

Thus, this review represented information that policy makers were relying upon to 

make programmatic decisions. The review found that state evaluations consistently 

associated expanded HCBS with cost containment and a reduction in spending 

growth rates. The authors acknowledged that few studies demonstrated overall cost 

savings of HCBS. Instead, studies were more likely to find lower per person costs for 

HCBS compared to institutional services (Fox-Grange & Walls, 2013).  

State Investments in HCBS 

 The shifting balance of LTSS expenditures toward HCBS has been encouraged by 

a number of federal and state investments in HCBS. The literature on these investments is 
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limited, and consists primarily of the grey literature. Few studies utilize rigorous methods 

to explore the effects of these outcomes on Medicaid spending or beneficiary outcomes. 

Real Systems Change Grant Program 

An early program promoting HCBS was the Real Systems Change (RSC) Grant 

Program, which began in fiscal year 2001 (CMS, 2019d). Between FY 2001 and FY 

2010, CMS awarded nearly $300 million through 352 planning grants to states to assist 

them in the development of HCBS programs that would further goals of 

deinstitutionalization and promotion of HCBS (CMS, 2019d).  The purpose of the grants 

were to help states improve their infrastructure for serving individuals in the community 

through changes to HCBS regulation, administration, programs, and funding. Every state, 

the District of Columbia, and the territories received at least one RSC grant (Shirk, 2007).  

There is relatively little information available in the literature about the RSC system 

grants other than descriptions of program activities, which included a wide range of 

initiatives such as beneficiary counseling on LTSS options and nursing facility diversion 

programs. Congress only funded evaluations of the program for select years, further 

making it difficult to assess the effects this program had on increasing the use of HCBS 

(Shirk, 2007).  

Money Follows the Person Demonstration 

The Money Follows the Person (MFP) Rebalancing Demonstration Grant was 

first established by the Deficit Reduction Act of 2005, and was later extended by the 

ACA. The MFP demonstration program aims to improve states’ ability to provide HCBS 

and assist institutionalized residents in transitioning back to the community. Over the 
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course of the demonstration, 44 states and the District of Columbia participated 

(Coughlin et al., 2017).5 Participating states developed a program to transition individuals 

residing in institutions back into the community, which may have entailed providing 

additional services beyond typical state offerings (Coughlin et al., 2017). Individuals are 

eligible for MFP-supported transitions if they have resided in a nursing facility or other 

institution for at least 90 days.6 As of December 2016, participating states had 

transitioned over 75,000 individuals over the course of the program, with 11,000 

transitions nationwide in 2016. Cumulative transitions by state varied widely, from less 

than 80 in South Carolina and South Dakota, to over 11,000 in Texas (Coughlin et al., 

2017). 

The goal of MFP is to provide support to individuals who reside in institutions 

with services and supports to overcome barriers that prevent them from returning to the 

community. In order to transition individuals from institutions, states typically employ 

transition coordinators to help beneficiaries locate safe, accessible, and affordable 

housing, as individuals may have lost access to their previous residence while they were 

institutionalized (Irvin et al., 2017). Individuals will also need HCBS on a regular basis 

once their new residence is established, such as personal care services or adult day 

services. In states with MLTSS, plan staff may take on some or all of the tasks of a 

transition coordinator (Libersky, Lipson, & Liao, 2015). 
                                                 
 
5 The following states did not participate in MFP: Alaska, Arizona, Florida, New Mexico, 
Utah, and Wyoming. In addition, Oregon participated only from 2008 to 2010 (Coughlin 
et al., 2017). 
 
6 The residency requirement was originally six months, but was reduced to 90 days by the 
Affordable Care Act.  



 
 

28 

In return for setting up transition programs and getting beneficiaries back to the 

community, MFP provides an enhanced federal matching rate for providing services to 

transitioning beneficiaries. So, for example, if the state would have typically received a 

payment from the federal government of $50 a day for providing Mrs. Jones with two 

hours of personal care services, under MFP states might receive $60 in federal funding. 

States pool together the additional federal funds received across all of the beneficiaries 

they have transitioned through MFP. States are required to reinvest these funds in a 

rebalancing strategy that includes activities that enhance capacity for HCBS for all 

Medicaid beneficiaries in the state (Irvin et al., 2016). 

As of December 2015, states had earned $336 million in rebalancing funds 

(Coughlin et al., 2017). States have a great deal of flexibility in how they use those funds. 

For example, some states have used them to reduce the size of their waiver waiting lists 

by increasing the number of participant slots. Others have used them for helping to train 

the direct care workforce, implementing housing-related initiatives, or building transition 

services for beneficiaries who may not qualify for MFP because they have not been in an 

institution for the full 90 days (Coughlin et al., 2017). 

The original authorizing legislation for the MFP program included up to $1.1 

million in funding for a national evaluation of the program. This dedicated funding led to 

a number of federal reports that use claims data to examine the outcomes of beneficiaries 

who were transitioned through the program, and analyses of state progress in reaching 

transition and HCBS expenditure goals (CMS, 2017b; Coughlin et al., 2017; Irvin et al., 

2017). In the most recent evaluation report, covering through the end of calendar year 

2015, the authors found an association between MFP and higher rates of transitions for 
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older adults in nursing facilities and individuals with intellectual disabilities in 

intermediate care facilities among the 17 states that first received MFP awards in 2007, 

compared to what would have been predicted based on existing transition trends (Irvin et 

al., 2017). However, the authors did not find this association for younger adults in 

nursing facilities or individuals with mental illness transitioning from long-term 

psychiatric facilities (Irvin et al., 2017). 

For beneficiaries who transitioned through the MFP program, the evaluation 

estimated that monthly costs were reduced by 23 percent for older adults, 23 percent for 

people with physical disabilities, and 30 percent for people with IDD (Irvin et al., 2017).  

These costs were estimated by comparing what was spent on participants’ care following 

their transition back to the community compared to their expected costs had they 

remained in an institution. In addition to these cost savings, the evaluators found that 

after transition beneficiaries reported better quality of life on a variety of indicators such 

as satisfaction with their living arrangements. Finally, they also found that participants 

had reduced rates of reinstitutionalization compared to a group of Medicaid beneficiaries 

who transitioned outside of the MFP program (Irvin et al., 2017). 

Overall, the evaluation estimated that approximately $200 million to $1 billion 

was saved through reductions in costs for participants compared to what Medicaid would 

have spent on them had they remained in an institution. This estimate is a range because 

evaluators noted that some proportion of beneficiaries may have transitioned in the 

absence of the program (e.g., on their own, through family assistance, or through other 

means) (Irvin et al., 2017). 
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The ACA funded the MFP program through FY 2016. However, states had 

additional time to use the funds awarded to them in FY 2016. States planned to transition 

beneficiaries through the end of CY  2018, although some may have ended their program 

sooner (CMS, 2017e). As part of their FY 2016 awards, states developed sustainability 

plans that described the services they intended to continue following the end of the 

demonstration program (O’Malley Watts, Reaves, & Musumeci, 2015). 

In January 2019, the Medicaid Extenders Act of 2019 was enacted, which 

provided new funding of $112 million for MFP for FY 2019. These funds are available 

for states’ use through fiscal year 2021. It is unclear at this time whether Congress will 

extend MFP any further in the future. 

Balancing Incentives Program (BIP) 

Similar to the MFP, the BIP focused on increasing states’ capacity to provide 

HCBS. In this case, the BIP targeted grant funding to states that had less than 50 percent 

of LTSS spending on HCBS in 2009 (CMS, 2017a). States participating in this program 

were required to make several structural changes to increase their capacity to provide 

HCBS and get over the 50 percent threshold (25 percent for Mississippi). These changes 

included improving communication channels for prospective beneficiaries to receive 

information about the availability of LTSS, implementing assessment tools to standardize 

the eligibility determination process, and creating systems to minimize adverse incentives 

by uncoupling care planning and service provision to the extent possible (CMS, 2017a).  

As of FY 2014, 18 states were participating in the BIP, and 11 of them had met 

their goal (more than 50 percent of LTSS on HCBS for all but one state) (Lester, Irvin, 
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Mosca, & Bradnan, 2015). In addition, compared to states that did not participate in the 

BIP (whether or not they were eligible), BIP-participating states had a larger increase in 

the proportion of LTSS expenditures that were for HCBS from 2008 to 2013 (Lester et 

al., 2015). From 2012 to 2013, BIP-participating states increased the proportion of LTSS 

expenditures for HCBS by an average of three percentage points, compared to an average 

of one percentage point for states that did not participate in the BIP (Lester et al., 2015). 

In February 2019, the Department of Health and Human Services Assistant 

Secretary for Planning and Evaluation (ASPE) released a final evaluation report (Karon, 

Knowles, Lyda-McDonald et al., 2019). The report found that all of the participating 

states had increased the proportion of Medicaid spending on LTSS that was for HCBS. 

Overall, the proportion of LTSS spending that was for HCBS increased from 40.1 percent 

in FY 2009 to 53.9 percent in FY 2015. The evidence suggests that BIP influenced this 

growth because the compound growth over the six years following the baseline year was 

greater than the trend in the five years prior to the baseline. Furthermore, the increase in 

spending was higher for states that participated in BIP (13.8 percentage points) compared 

to states that were eligible but did not participate (6.8 percentage points, and these states 

only achieved 45.4 percent of LTSS spending for HCBS) (Karon et al., 2019). 

The results of the evaluation also demonstrated how much more rebalanced the 

IDD population was both for FY 2009 and FY 2015 compared to older adults and 

younger people with physical disabilities (Karon et al., 2019). For the IDD population, 

the proportion of LTSS spending that was for HCBS was 68 percent in FY 2009, and 75 

percent in FY 2015. For older adults and younger people with physical disabilities, the 

proportion of LTSS spending that was for HCBS was 27.4 percent in FY 2009, and 34.6 
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percent in FY 2015. The authors note that although spending increased by a similar 

number of percentage points for both groups, the increase for older adults and younger 

people with physical disabilities was larger in terms of proportion (Karon et al., 2019).   

Community First Choice 

The ACA created the Community First Choice program as section 1915(k) of the 

Social Security Act, which, while only taken up by a handful of states, provides another 

mechanism for states to provide HCBS to Medicaid beneficiaries. There is limited 

literature on this recent HCBS option. A report by the Secretary of the Department of 

Health and Human Services (HHS), covering experience through March 15, 2015, was 

limited to the four states that had their CFC state plan amendment approved by the end of 

2014 (Burwell, 2015). Much of the report is descriptive and focuses on describing why 

states decided to pursue the CFC option, explaining differences in program 

administration across states, and providing descriptive statistics on the population served 

under this option.  

Given lags in Medicaid data, the CFC report could only provide a baseline of 

utilization data for individuals eligible for the CFC option who were receiving HCBS 

through other authorities prior to the CFC implementation. The Secretary’s report did not 

evaluate how the program may have affected outcomes such as hospitalization or 

emergency department utilization, but rather offered data that could be used to do so in 

the future (Burwell, 2015). However, since that report there have been no additional 

studies published on this program.   
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Managed Long-Term Services and Supports 

 States are increasingly adopting managed care as a delivery system for LTSS 

benefits, which had typically been carved out of many managed care arrangements in the 

past. From 2004 to 2012, the number of states that had adopted MLTSS doubled, from 8 

to 16 (Saucier, Kasten, Bruwell, & Gold, 2012). As of 2017, 24 states had implemented 

at least one MLTSS program (Lewis et al., 2018). 

 In designing MLTSS programs states may have choose to create different 

approaches for different populations. For example, Tennessee has two programs, one 

targeting older adults and people with physical disabilities, and another that targets 

individuals with IDD. In total, the 24 states that operate at least one MLTSS program 

operate 41 distinct programs (Lewis et al., 2018). 

 States with MLTSS programs may have a variety of motivations, but in a survey 

of 12 states, all cited rebalancing as one goal behind their adoption of managed care 

(Dobson, et. al., 2017). Other reasons for implementing MLTSS included improving 

beneficiaries’ health and satisfaction, reducing HCBS waiver waiting lists, increasing 

budget predictability, and controlling costs (Dobson et al., 2017). 

Despite increasing state adoption of MLTSS, there is limited information about its 

effects on beneficiary outcomes such as rebalancing and other stated goals. A recent 

study by the U.S. Government Accountability Office, a Congressional oversight agency, 

found that CMS is not currently requiring that states report how payment structures under 

MLTSS affect the provision of HCBS (GAO, 2017). The study describes two payment 

methodologies; in one case plans are paid a different rate depending on if the beneficiary 
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resides in a home or community setting or in an institution. Under another scenario, states 

provide a “blended rate” which creates incentives for plans to serve beneficiaries in the 

community. Specifically, a blended rate assumes a proportion of beneficiaries are 

receiving HCBS. Plans are at risk for increased costs if they do not keep the proportion of 

beneficiaries receiving HCBS similar or above the state projection as excess 

institutionalized beneficiaries are costlier. The study authors indicate the lack of reporting 

requirements on how MLTSS programs are meeting goals such as encouraging 

community-based care is a limitation to understanding how different payment 

methodologies incentivize or disincentive plans to provide beneficiaries LTSS in the 

community (GAO, 2017). 

 Florida has designed its MLTSS programs to adjust payments to managed care 

plans to incentivize them to provide beneficiaries with HCBS, and the state has published 

data indicating that they are beginning to achieve their desired results (FL AHCA, 2017). 

The state has a goal of serving no more than 35 percent of LTSS users in nursing 

facilities. Plans are incentivized to make continued progress toward these goals through 

payment adjustments. Based on a recent state report, between July 2014 and July 2015, 

the number of individuals in institutional settings decreased from 43,948 to 42,400, a 

decrease of about 3.5 percent (FL AHCA, 2017).  That equaled just under 50 percent of 

LTSS users being served in institutions in July 2015. 

 An ongoing federal evaluation of demonstration programs including MLTSS 

operated under 1115 waivers has some preliminary results related to MLTSS outcomes 

(Libersky et al., 2018). An interim evaluation report described experiences with MLTSS 

in 17 states, but only had outcome data for New York and Tennessee, the only states for 
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which there were sufficient, reliable managed care encounter data at the time analyses 

were conducted. Managed care data must be submitted by the plans to the states, and then 

by the states to CMS (GAO, 2018). Outcomes for those states were compared to a 

matched comparison group of FFS beneficiaries in Alabama and Georgia. The results of 

the interim evaluation were mixed: 

• In descriptive analyses of all 17 states, HCBS comprised 63.2 percent of MLTSS 

spending in 2015. 

• In New York, enrollment in MLTSS was associated with greater use of HCBS, 

particularly personal care. However, in Tennessee, MLTSS enrollment was 

associated with greater use of personal care, but not HCBS overall. 

• Enrollees in New York’s MLTSS program were less likely to be hospitalized, but 

those in Tennessee’s program were more likely to be hospitalized (Libersky et al., 

2018). 

 A recent study of states with and without MLTSS found that from 2013 to 2017, 

states with MLTSS had seen a greater decline in nursing facility residents than states 

whose LTSS was delivered solely (excluding PACE) through fee for service (2.4 percent 

compared to 0.7 percent) (Johnson, Keeley, & Khan, 2018). Furthermore, of the five 

states with the largest declines in nursing facility residents during this time period, four 

had MLTSS programs. The study also found that states with MLTSS had a lower 

proportion of residents with limited impairment (measurement determined by the authors 

using MDS data, differed from what was used for this study). 
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 Studies of MLTSS are somewhat hindered by a lack of quality measures for 

HCBS. However, there are several federal initiatives in place that are working on 

identifying new measures. These include work conducted by the National Quality Forum 

that identified gaps in HCBS measurement (e.g., a need for measures that gauge the 

degree to which beneficiaries are provided with adequate choices over their care) to help 

prioritize new measures (NQF 2016). In addition, CMS has funded efforts to provide 

MLTSS-specific quality measures, some of which are focused on HCBS. The agency has 

released technical specifications for these measures, but has not required states to adopt 

them at this time (CMS 2018a).  

Program of All-Inclusive Care of the Elderly (PACE) 

 The Program of All-Inclusive Care of the Elderly (PACE) was established as a 

permanent Medicare benefit by the Balanced Budget Act of 1997 following several 

decades of experimentation by demonstration sites (CMS, 2011). PACE provides frail 

elderly participants with a comprehensive set of services that addresses their health care 

needs and assists them in remaining in the community rather than be institutionalized. In 

order for a PACE program to operate in a state the Medicaid program must add PACE as 

an optional benefit. As of December 2018, 31 states had a PACE program in operation, 

with a total of 44,240 individuals participating (ICRC, 2018). 

 PACE is a site-based program that consists of adult day care programming with 

co-located medical and social services (CMS, 2011). PACE providers are paid on a 

capitated basis, with funds coming from both the federal government and the state 
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Medicaid program (CMS, 2011). PACE programs have traditionally been limited to 

individuals age 55 and older (CMS, 2011). 

PACE has demonstrated mixed evidence of lowering enrollees’ risk of long-term 

nursing facility placement: 

• One early study compared the nursing facility utilization rates of PACE 

participants and a comparison group, finding that PACE participants were less 

likely to be admitted to a nursing facility (Chatterji, Bursten, Kidder, & White, 

1998).  

• Another early study of PACE found that although all enrollees were at an 

institutional level of care, rates of nursing facility admission were less than 15 

percent (Friedman, Stenwachs, Ratenhouz, Burton, & Mukamel, 2005).  

However, this study did not employ a comparison group. 

• A more recent study found that when looking at certain time intervals PACE 

enrollees had higher rates of nursing facility utilization compared to a matched 

cohort of HCBS waiver participants; however, PACE enrollees were less likely to 

have lengths of stay greater than 90 days (Ghosh, Schmitz, & Brown, 2014). 

Across time intervals PACE enrollees in the study had similar rates of long-term 

nursing facility stays compared to the control group, suggesting that although 

PACE participation may delay institutionalization, participants may not avoid it in 

the long-term. 

• Finally, a literature review of 22 PACE evaluation studies found that many 

studies lacked methodological rigor, but suggested increased nursing facility 



 
 

38 

utilization compared to beneficiaries in fee for service, although authors 

emphasized that there were some nuances that warranted further exploration 

(Ghosh, Orfield, and Schmitz, 2014). 

The PACE program remains small. PACE programs only serve a small fraction of 

the approximately 1 million dually eligible beneficiaries receiving HCBS (ICRC 2018; 

MACPAC & MedPAC, 2017). Some proposed reasons why PACE has not grown at a 

greater rate include beneficiaries’ preferences to retain their existing providers and 

enrollment caps in some states (Gross, Temkin-Greener, Kunitz, & Mukamel, 2004; 

Lynch, Hernandez, & Estes, 2008; Petigara & Andersen, 2009). In addition, PACE 

requires an upfront investment given that it requires a physical space. Since until recently 

PACE programs had to be run by non-profit organizations, these capital investments may 

have been out of reach for many organizations that may like to launch a PACE program 

(Lynch et al., 2008).  

The PACE Innovation Act of 2015 provided CMS with authority to conduct 

demonstrations of new models of PACE. CMS has sought information from stakeholders 

on a potential PACE-like model for certain younger beneficiaries, but has not yet 

finalized plans for the program (CMS, 2018b). Over time these changes may result in 

changes in changes in the PACE landscape, but it is uncertain at this point whether this 

will prompt any significant increase in the number of PACE programs. 

Limits on HCBS Capacity 

Limits on the ability to increase the proportion of LTSS provided through HCBS 

include waiting lists and provider capacity. Although individuals may spend years on a 
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waiting list for HCBS, there is not a great deal of research on the effects of waiting lists 

on health outcomes (O’Malley Watts & Musumeci, 2018). One government-funded study 

focused on outcomes of a cohort of non-elderly adults waiting for HCBS in Iowa 

(Peterson et al., 2014). The study authors looked at three outcomes of 5,254 individuals 

who had applied for three 1915(c) waiver programs in the state. The outcomes of interest 

were long-term (90 days or more) stays in nursing facilities, hospitalizations, and total 

Medicaid expenditures. The authors found that when waiting times for waiver services in 

the state were less than six months, applicants were less likely to have a long-term 

nursing facility stay within three years compared to when applicants incurred waiting 

periods of greater than six months (Peterson et al., 2014). In terms of total Medicaid 

expenditures, they found that short wait times lead to higher HCBS spending given that 

they gained access to these services quicker, and lower spending on long-term nursing 

facility stays. They did not find any association between waiting times and 

hospitalizations (Peterson et al., 2014).   

Regarding HCBS supply, concerns have arisen about the availability of personal 

care attendants amid rising demand for such services as the proportion of individuals over 

65 increases (IOM, 2008; Orman, Velkoff, & Hogan, 2014; PHI, 2017; Stone & Harahan, 

2010). Challenges to building an adequate workforce to meet future demand include low 

wages for home care workers (Kaye, Chapman, Newcomer, & Harrington, 2006; PHI, 

2017). The federal government and states have implemented certain initiatives to develop 

the direct care workforce, including the Direct Care Community Workforce 

Demonstration grants and a resource center (CMS, 2018c). 
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Research on Factors Associated with Nursing Facility Characteristics 

As noted earlier, there is a great deal of variation in states’ approaches to HCBS, 

which influences the differences between states in HCBS spending (MACPAC, 2014). 

The literature contains evidence to suggest that this variation in HCBS spending among 

states may have some effect on nursing facility admissions and resident acuity, but this 

has not been fully explored (Segelman et al., 2017). This dissertation aimed to contribute 

to filling this gap in knowledge. 

State Policy Influences on Nursing Facility Admissions and Resident Acuity 

 Several studies have examined the influence of the state policy environment on 

nursing facility resident admission, but generally have done so by focusing on HCBS 

expenditures. Work by Muramatsu and colleagues (2007) found an association between 

states with higher HCBS expenditures and decreased risk of nursing home admission—

but only for seniors who did not have living children. They concluded that doubling per 

capita expenditures on HCBS for the elderly would result in a nearly 35 percent reduction 

in the risk of nursing home admission for older childless adults. 

Another study by Segelman and colleagues (2017) examined the association 

between per beneficiary spending on HCBS and long-term (90 days or more) nursing 

facility admissions. The authors analyzed Medicaid claims data and resident assessment 

data for individuals age 65 and older in 24 states who entered 1915(c) waiver programs 

between April 2005 and December 2007 and followed them through 2009 to measure 

their likelihood of being institutionalized. They found a statistically significant 

association between increased HCBS spending at both the state and county levels and a 

reduction in the risk of long-term nursing facility admissions (Segelman et al., 2017). 
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Furthermore, the authors also found that higher HCBS spending was associated with 

increased physical but not cognitive impairment. 

Finally, a study of individuals dually eligible for Medicare and Medicaid who 

were recovering from hip fractures found that each percentage point increase in state 

HCBS spending as a proportion of total LTSS spending was associated with decreased 

risk of nursing home residence of 0.17 percentage points that was statically significant at 

the 0.10 level (Blackburn et al., 2016). 

In addition to examining policy influences on admission, several other studies 

have focused on the potential influences of HCBS spending or other state policies and 

investments on resident acuity. The importance of defining resident acuity in the context 

of understanding state characteristics is that residents with low care needs might be able 

to be served adequately in the community. 

• Hahn and colleagues (2011) explored how spending on HCBS waivers might 

influence the presence of low care nursing facility residents in Florida.7  

Controlling for nursing facility and county level factors, the authors found that 

counties that spent $10,000 more per-enrollee in HCBS expenditures compared to 

other counties had an average associated 3.5 percentage point reduction in the 

proportion of low-care residents.  

                                                 
 
7 Residents were defined as having low care needs if they did not exhibit any of the late 
loss ADLs (bed mobility, toileting, transferring, and eating) and were in of the lowest 
RUG-III care intensity categories (special rehab and clinically complex) (Hahn et al. 
2011). This definition is utilized in a number of articles discussed elsewhere in this 
literature review (Mor, et al., 2007, Thomas & Mor, 2013). 
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• Another study (Mor et al., 2007) found that states with greater HCBS 

expenditures as a share of LTSS expenditures had significantly lower proportions 

of long-stay nursing facility residents (greater than 90 days) with low care needs. 

Rural states and states with a higher proportion of elderly individuals living in 

nursing facilities had higher rates of low care residents. Thus, a variety of state 

characteristics might help to explain why residents with low care needs end up in 

nursing homes. 

• Work by Feng and colleagues (2006) looked at the association between state 

Medicaid programs’ adoption of case-mix payment on nursing facility resident 

acuity. The authors used a fixed effects model to look at whether state uptake of 

case-mix payment, where facilities receive greater payment for higher acuity 

residents, was associated with resident acuity using two different acuity 

constructs. They found an association between the two, with increases in average 

acuity for both new admissions and long-stay residents after case-mix payments 

were implemented.   

• Research looking at the effect of seven Medicaid programs’ investments in HCBS 

waivers examined case mix among states that had made progress in rebalancing 

over the study period (Kane, Lum, Kane, Homyak, Parashuram, & Wysocki,  

2013).  Specifically, the authors tracked an index of ADL limitations and another 

index of cognitive performance across the seven states for which they had nursing 

facility data from the MDS. The authors found that from 2002 to 2005 the ADL 

scores (with a larger score demonstrating larger ADL limitations) increased at 

admission by 4.6 percent and by 3.8 percent after 3 months. The cognitive 
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performance scores (where a lower score meant better cognitive performance) 

decreased at admission (-6.0 percent) and after 3 months (-4.0 percent). 

In addition, the authors noted that, based on assessment data they had on a subset 

of states’ waiver participants, the waiver programs were likely serving a different 

set of beneficiaries than institutions. The authors thus proposed that some 

woodwork effect was occurring and the investments in HCBS may have induced 

demand for HCBS rather than substitute for institutional care. 

• There is evidence that programs beyond Medicaid may influence nursing facility 

resident acuity. One study looked at the relationship of state Older American Act 

(OAA) program expenditures and low-care residents in nursing facilities (Thomas 

& Mor, 2013). The authors hypothesized that states with larger expenditures on 

OAA services would have fewer low-care nursing home residents. Of the OAA 

services examined, they found that only expenditures for home-delivered meals 

were statistically significant in its association with a decrease in low care nursing 

home residents.8  The authors also included in their model the percent of a state’s 

Medicaid expenditures used for HCBS but did not find an association between 

HCBS expenditures and low-care residents.9 

                                                 
 
8 The other services included were personal care, homemaker, chores, adult, day care, and 
case management (Thomas & Mor, 2013). 
 
9 The authors did not limit their analysis to Medicaid-covered residents, so they note that 
some low-care residents in their sample were probably not Medicaid eligible (Thomas & 
Mor, 2013). 
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Facility Characteristics Influencing Nursing Facility Acuity 

 In addition to state characteristics, there is some limited evidence that facility 

characteristics may contribute to the proportion of residents with low care needs. There 

are no studies that appear to directly link facility characteristics with low care residents. 

Instead the literature focuses on outcomes such as resident discharge to the community. 

For example, one recent study by Holup, Gassoumis, Wilber, and Hyer (2016) looked at 

the association of facility characteristics with resident discharge to the community after a 

short stay after admission, within 90 days, or long stay of one year or more in California 

and Florida. Resident discharge to the community for short stay residents might suggest 

they had low care needs while in the facility (unless they were recovering from an acute 

condition). The authors found that in both states facility higher size and occupancy rates 

were associated with community discharge, which they attribute to larger facilities with 

high occupancy having more robust discharge planning capability. They found that 

facilities with high proportions of beneficiaries covered by Medicaid had lower rates of 

community discharge for short-term and long-term stays. For long stays only, there was 

an association between having a greater proportion of Medicare-covered residents and 

greater odds of discharge to the community; the authors said this might be attributable to 

better rehabilitation services in those facilities (Holup et al., 2016). 

Individual Characteristics Influencing Nursing Facility Placement 

 As noted in the introduction, a great deal of work on nursing home placement has 

focused on characteristics of individual patients associated with nursing home placement. 

For example, a study by Miller and Weissert (2000) synthesizing work on factors 
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associated with nursing home placement focused on individual factors, as opposed to 

system factors. Using the Andersen behavioral model as its basis (see discussion later in 

this paper) the authors identified 69 different factors that had been explored in the 

literature as predictors of three outcomes: institutionalization, functional impairment, and 

mortality. The authors found 22 risk factors consistently predicted two or more outcomes. 

For example, increasing age was a strong predictor for three outcomes examined. Living 

alone was found to be related to nursing home placement, and some studies found 

associations between Medicaid enrollment and eligibility with increased risk of 

institutionalization. Also associated with nursing home placement were poor health (self 

reported), poor ADL scores, dementia and Alzheimer’s disease, diabetes, and prior 

hospital use. The presence of paid help or formal care had a positive association with 

institutional care—but this may be because those individuals had higher care needs 

(Miller & Weissert, 2000).  

There is evidence that some individuals who reside in nursing facilities are 

capable of living in the community. One study utilizing MDS data found that 5 to 12 

percent of nursing home residents who had been in a facility for more than 90 days had 

characteristics that indicated they could live in the community (Mor et al., 2007). 

Furthermore, the authors found wide variation by state, and noted that states like Maine, 

Oregon, Vermont, and Washington, which they cite as having effective rebalancing 

programs, had lower rates of low-care residents than many other states. This adds support 

to the idea that state LTSS delivery systems have some influence on the outcomes of 

either diverting nursing facility admissions or improving transitions back to the 

community. 
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A third study utilizing resident assessment data found that about 29 percent of 

nursing facility residents had low levels of ADL dependence, defined by those in the 

lowest quartile of ADL dependency on an eight-point scale (Buttar et al., 2001). The 

researchers followed these residents across subsequent assessments and found that 69 

percent remained stable after six months. This suggested that these residents might be 

able to be served in the community. 

Experiences of Individuals Under Age 65 in Nursing Facilities 

Individuals under age 65 comprise only approximately 10 percent of total nursing 

home residents (Fries et al., 2005). Given their small numbers there are few studies that 

have focused on their experiences and any differences in the effects of HCBS policies on 

them compared to other populations with LTSS needs. One study using MDS data for 

nine states to describe their clinical characteristics confirmed that they have a different 

clinical profile than residents over age 65 (Fries et al., 2005). The authors defined 

diagnostic clusters, and examined these by different age divisions. About half of infants 

(under age 5) and over half of children (age 5 to 14) had diagnoses related to mental 

retardation and developmental disabilities (MRDD), more commonly referred to now as 

IDD (Fries et al., 2005). Young adults (age 15-24) were found to be very heterogeneous, 

including some individuals with IDD, but 35 percent had quadriplegia or hemiplegia 

unrelated to IDD, and 12 percent were comatose. The authors noted that there 34 percent 

of residents aged 15 to 34 had unclassified diagnoses and state that trauma is a major 

cause of disability for this age group; however, there is little information on trauma 

available in the data they examined (Fries et al., 2005). Adults age 35 to 64 had higher 

prevalence of strokes, Alzheimer’s and Parkinson’s disease, cardiac conditions, cancer, 
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and diabetes or peripheral vascular disease than the younger age groups (Fries et al., 

2005). 

Another study examined the effect of local spending on Medicaid HCBS with 

nursing facility admissions for individuals under age 65. Controlling for facility, market, 

and state characteristics, the authors found that facilities in metropolitan statistical areas 

which had increased the proportion of HCBS spending as a total of Medicaid spending 

from 2001 to 2008 had decreases in the proportion of younger adult admissions (Thomas, 

Keohane, & Mor, 2014). 

The preferences of younger residents in nursing facilities may vary from their 

older counterparts. One study interviewed 135 younger nursing home residents in eight 

Texas nursing facilities and found that these residents reported desiring a greater variety 

of activities, and more opportunities for outings away from the facility (Persson & 

Ostwald, 2009). This suggests that nursing facilities could do more to tailor services to 

this group. 

Theoretical Framework for Dissertation 

 The theoretical framework for this dissertation comes from Davidson, Andersen, 

Wyn, and Brown (2004). This framework, like many others in the health policy literature, 

builds off of the Andersen model of health care access (Andersen is a co-author on the 

Davison study), which was first introduced in the 1960s (Andersen, 1995). The original 

Andersen model focuses on how individual factors influence health practices and 

healthcare utilization. The Andersen model divides individual factors into three 

categories, which include: 
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• predisposing characteristics, which are the conditions that exist prior to illness 

episodes that may predispose people to the need for services; 

• enabling resources, which are individuals’ means that assist them in accessing 

services; and 

• need, which means individuals’ specific health or clinical needs (Andersen, 

1995).  

Since its publication, Andersen’s model has been adapted many times and used in a 

variety of studies to explain how the utilization of health services is influenced by a 

number of interrelated factors (Babitsch, Gohl, & von Lengerke, 2012; Levant, 2016). 

One reason for the multitude of adaptations of Andersen’s original model is that focusing 

only on individual factors that affect access and utilization ignores important influences 

of the broader environment. In Davidson’s work it is noted that empirical research has 

indicated that only 20 to 25 percent of variance in access is explained by individual 

characteristics (Davidson et al., 2004). Thus, a large majority of variation in access is not 

accounted for solely using Andersen’s original model. Adaptations of Andersen’s model, 

including the Davidson framework, aim to capture variation outside of individual 

characteristics by considering broader environmental influences (Babitsch, Gohl, & von 

Lengerke, 2012; Davidson et al., 2004). 

As noted in the literature review described earlier in this paper, there is evidence that 

nursing facility resident acuity is associated with not just individual characteristics, but 

also facility characteristics and state health policies (Feng et al., 2006; Holup et al., 2016; 

Miller & Weissert, 2000). Davidson’s adaptation (see Figure 1) acknowledges the health 

policy context and healthcare market factors that past iterations of Andersen’s model 
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have not adequately addressed. In Davidson and colleagues framework, community 

characteristics that include the safety net services and market factors are identified as 

determinants of access alongside individual characteristics. 

Figure 2-1. Davidson et al. (2004) framework 

Source: Figure 1 in Davidson, P.L., Andersen, R.M., Wyn R., & Brown, E.R. (2004). A 
framework for evaluating safety-net and other community-level factors on access for 
low-income populations. INQUIRY: The Journal of Health Care Organization, 
Provision, and Financing, 41(1), 21-38. Copyright © 2004 Excellus Health Plan, Inc. 
Reprinted by permission of SAGE Publications Inc. 

 This dissertation adapted the Davidson framework to account for nursing facility 

characteristics that may drive patient acuity. Given that the dataset (described later in this 

paper) is aggregated at the facility level, nursing facilities are the unit of analysis. Thus, 

although the Davidson model is framed in the context of the individual, in this case the 

adaptations proposed are at the facility level. The characteristics of facilities may serve as 

a substitution for individual characteristics. As noted in the literature review there is some 
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evidence that facility characteristics may influence the level of care required by residents 

(Holup et al., 2016).  

While individual factors may not be accounted for as Davidson’s research 

suggests, this research aimed to shed insight on the 75 percent or more of variation that is 

not determined by individual factors. Similar to individual characteristics, it was 

proposed that facilities have predisposing, need, and enabling characteristics that 

influence health access and outcomes (see Figure 2). 

Figure 2-2. Adaptation of Davidson et al. (2004) framework 

Source: Adapted from Figure 1 in Davidson, P.L., Andersen, R.M., Wyn R., & Brown, 
E.R. (2004). A framework for evaluating safety-net and other community-level factors on 
access for low-income populations. INQUIRY: The Journal of Health Care Organization, 
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Provision, and Financing, 41(1), 21-38. Copyright © 2004 Excellus Health Plan, Inc. 
Reprinted by permission of SAGE Publications Inc. 
 

The same framework was used to explore the relationship between community 

and facility characteristics and the percent of residents under age 65. Given the relative 

absence of literature exploring younger nursing facility residents, there is not a great deal 

of non-clinical characteristics work on which to build another approach. Given that state 

investments are generally universal across age groups, the use of the same framework 

seems reasonable.  
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Chapter 3 - Methods 

This dissertation employed a series of facility-level fixed-effects models to 

examine associations between state Medicaid programs’ investments in HCBS and 

nursing facility residents’ acuity and age. The following pages describe the approach of 

this analysis, the datasets, dependent and independent variables, models, and limitations. 

Fixed Effects Method 

The analysis used a series of facility-level fixed-effects models using a panel data 

set. Specifically, this analysis uses a two-way fixed effects model due to its inclusion of 

time (year) effects (Imai & Kim, 2019). The underlying process is an ordinary least 

squares regression due to the continuous nature (interval variables) of the four outcome 

measures under review (Allison, 2009). The data were weighted by the bed size, as 

discussed below. The panel was unbalanced; not all facilities are present in each year 

(Woodridge, 2016).  

Allison (2009) defines a basic fixed effects model as quoted below: 

yit = μt +βxit +γzi+αi +εit 

Where y is the dependent variable, i refers to the number of individuals (in this case 

facilities) that were measures a two or more time periods in time t.  The vector xit 

represents predictor variables that vary over time (state, county, and facility variables in 

the case of this dissertation), and zi represents predictor variables that do not vary over 

time (which are not included in the final model, as discussed below). The error terms are 
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represented by αi +εit, which respectively denotes the error across each individual, and the 

random variation at each point in time (Allison, 2009). 

Each model was run using the Stata 14.0 (StataCorp, 2015) XTREG procedure, 

with robust standard errors. The data output denotes whether results were significant at 

the 1, 5, and 10 percent levels. However, for the purposes of the discussion results were 

considered significant at the 1 or 5 percent level only. 

The fixed effects method was chosen because it allows for quasi-experimental 

analyses of policy changes. The gold standard for research is the randomized controlled 

trial, in which the researcher has the ability to randomize subjects into treatment and 

control groups (U.S. Department of Education, 2003). Given that, as with much of policy 

analysis, this dissertation is concerned with the effects of real world policy changes that 

are not subject to random design, quasi-experimental methods are utilized to help 

overcome the lack of a controlled experimental environment (Allison, 2009; Angrist & 

Pischke, 2009; Woodridge, 2016). Fixed effects methods allow the use of a panel as its 

own control group, comparing changes in the dependent variable across time periods.  

According to Allison (2009), fixed effects methods require data to have two 

elements. First, the fixed effects model requires that the dependent variable is measured 

for at least two different time periods, and the way in which the dependent variable is 

measured must be consistent over time. The second requirement is that predictor 

variables must vary over time for some portion of the sample, or else there is nothing to 

be learned from this method. Thus, an examination consisting solely of demographic 
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characteristics of individuals that do not change over time such as race would not be 

appropriate to examine in a fixed effects model. 

In the case of this dissertation, both requirements for fixed effects models were 

fulfilled. The analysis covers 2000 to 2014, or 2007 to 2014, depending on the outcome 

of interest. Second, the policies under examination were introduced over the time period 

of the panel dataset, and the size of waiting lists were not exactly the same each year; 

thus, the requirement for variation in the predictor variables of interest over time was 

met. That was also true for many of the other facility, county, and state characteristics of 

interest, such as the number of home health agencies in a county, or state nursing facility 

payments. 

 Fixed effects method also helps to address another concern of quasi-experimental 

design. In an experimental design randomization of a treatment mitigates concerns over 

unobservable differences between subjects, whether they be individuals, firms, or some 

other entities (Allison, 2009). Without randomization, there is a concern that there are 

differences between groups that cannot be measured; and if they cannot be measured they 

cannot be controlled for in the model (Allison, 2009). The fixed effects method addresses 

this concern by controlling for omitted variables. In the case of this analysis, the analysis 

was conducted at the facility level, so omitted variables of interest are differences 

between facilities that are not otherwise accounted for in the model (Angrist & Pischke, 

2009). 
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Weighting 

 Data were weighted based on the total bed size of the facility. Given that there 

were some fluctuations in the total beds at a facility from year to year, it was necessary to 

select a single year of data for each facility. The midyear of data was used for each 

analysis; the midyear was 2007 for most models, but it was 2010 for the models including 

the waiting list given the more limited time period for which waiting list data were 

available (described further below). 

Fixed Versus Random Effects 

An alternative to the fixed effects approach is the random effects model. The two 

methods are similar, with some key differences. In a discussion of the two approaches, 

Allison (2009) describes an analysis where the magnitude of the coefficients for the fixed 

effects approach are smaller than for random effects. The author notes that the fixed 

effects model controls for unobserved variables, hence having the effect of lowering the 

coefficients. The random effects model assumes that unobserved variables are not 

correlated with observed variables, while the fixed effects model allows for correlation 

(Allison, 2009). In the case of this dissertation, the fixed effects approach was proposed 

because there does not appear to be a reason to assume that unmeasured characteristics of 

facilities would not be correlated with any of the variables in the model.  

The Hausman test was used in this dissertation to confirm the appropriateness of 

selecting fixed effects over random effects. The Hausman test requires running both the 

fixed effects and random effects versions of the model. Per instructions specified by Stata 

(2010), first the fixed effects model was run, and the estimates are stored in the system. 

Next the same specified models were run as random effects, and then the coefficients are 
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compared with the previously stored fixed effects model coefficients using the hausman 

command. Hausman tests were conducted for 4 of the 16 models; they were conducted on 

the models that reflected the inclusion of state participation in MFP and MLTSS. The 

results are discussed later in this paper. 

Data Sources 

LTCFocus.org Data Files 

The primary source of data for this dissertation are the LTCFocus.org data files 

available from the Shaping Long Term Care in America Project at Brown University 

funded in part by the National Institute on Aging (1P01AG027296). Brown University 

researchers have aggregated data from a variety of sources including the Area Resource 

File (ARF), Online Survey Certification And Reporting (OSCAR)/Certification and 

Survey Provider Enhanced Reporting (CASPER), and Minimum Data Set (MDS). They 

have also compiled state policies on LTSS such as whether they have case mix payment 

rate methodology and the average Medicaid per diem payment. 

Together, the dataset provides information on the characteristics of state LTSS 

policies, county supply of HCBS providers, and facility characteristics. By aggregating 

data from the MDS, an assessment tool given to all nursing facility residents, the 

LTCFocus data include the percent of nursing facility residents classified as having low 

care needs, as well as a variety of other patient characteristics at the facility level 

(Tucker, 2009). The data include all nursing facility residents and are not limited to those 

who have Medicaid coverage. In 2007 (the midyear of this analysis) about 61.99 percent 

of residents’ stays were covered by Medicaid. 
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LTCFocus provides files at the facility level, and two other groups of files that 

aggregate the data to the county and state level (Brown School of Public Health, 2019). 

LTCFocus has data files available at the state, county, and facility levels beginning from 

2000. For 2014, the facility-level file includes data representing 15,383 facilities across 

49 states not including Alaska and the District of Columbia) (Brown School of Public 

Health, 2019). For this dissertation, fixed effects models limit inclusion to facilities that 

existed during the entire time period, as fixed effects models require complete data across 

the time period under review. The limitation presented by losing facilities due to a lack of 

data for certain time periods are discussed later in this paper. 

The time period of 2000 to 2014 was sufficient as data on HCBS expenditures 

demonstrates that there have been trends in Medicaid spending on HCBS in recent years 

(Eiken et al., 2018). In addition, all of the major HCBS investments of interest for this 

research were implemented in or after 2005. Thus, the analysis allows for the inclusion of 

a time period prior to the implementation of these policies, serving as a baseline from 

which to understand what was happening prior to these new initiatives. For this 

dissertation, the annual datasets were combined to look at changes in the percent of low 

care residents over time as states made different investments in HCBS. The years that 

will be used for each paper will depend on when the investments being considered were 

implemented. More detail is provided later in this paper. 

This study excludes nursing facilities that are hospital-based. This exclusion was 

also made in previous work cited by Feng and colleagues (2006) as well as Thomas and 

Mor (2013), because hospital-based facilities have unique characteristics. Specifically, 

these facilities are likely to provide post-acute care following a hospitalization and thus 
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are fundamentally different from nursing facilities that would serve long-term stay 

patients who might be well served in the community with HCBS. 

Participation in HCBS-Promoting Activities and MLTSS Adoption 

 Information on state participation in HCBS-promoting activities comes from 

public documents including evaluations of the MFP and BIP programs, as well as the 

Secretary’s report to Congress on the CFC option (Burwell, 2015; CMS, 2016; Irvin et 

al., 2016; Lester et al., 2015; Weiner et al., 2015). Similarly, information on states’ 

adoption of MLTSS comes from several published reports (Dobson et al., 2017; 

Musumeci, 2015; Lewis et al. 2018; Saucier et al., 2012). Information on state 

participation is displayed in Appendix A. 

 Although the LTCFocus files contained information on HCBS spending as a 

percent of total Medicaid spending, they were unavailable for selected years and states. 

Thus, this information was instead obtained directly from the data released by CMS on 

their website (CMS 2019b). Data on state HCBS spending as a percent of total Medicaid 

spending is displayed in Appendix B. 

Waiting List Measure 

There is no comprehensive federal data source on state waiting lists. States report 

the number of waiver slots they will have on their 1915(c) waiver applications to CMS, 

but the federal government does not report with any regularity on how many states have 

the number of people who would like to receive HCBS that exceed those slots. Thus, data 

on 1915(c) HCBS waiver waiting lists was obtained from an annual survey of states 
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conducted by the Kaiser Family Foundation and the University of California-San 

Francisco  (KFF, 2009, 2011, 2012; Ng, Harrington, Musumeci, & Ubri, 2016; Ng, 

Harrington, & O’Malley, 2008; Ng, Harrington, Musumeci, & Reaves, 2014a, 2014b, 

2015). These data are self-reported by state officials. In 2014, all states in this analysis 

with 1915(c) waivers had waiting lists except: Delaware, Hawaii, Idaho, Massachusetts, 

New Hampshire, New York, North Dakota, and Oregon (Ng et al., 2015). In addition, the 

District of Columbia did not have a waiting list, but that state was already excluded from 

this analysis due to missing LTCFocus data. Arizona and Vermont do not have 1915(c) 

waivers; so for the purposes of the waiting list measure data were considered missing (Ng 

et al., 2015). Rhode Island had 1915(c) waiting list data for prior years, but did not have a 

waiting list for 2014 as it was operating LTSS through an 1115 waiver, so data were 

included for the years they were available (KFF, 2009; Ng et al., 2008, 2015). 

Survey data for 2007 to 2014 on 1915(c) HCBS waiver waiting lists and 

enrollment were obtained from reports published by the Kaiser Family Foundation (KFF, 

2009, 2011, 2012; Ng, Harrington, Musumeci, & Ubri, 2016; Ng, Harrington, & 

O’Malley, 2008; Ng, Harrington, Musumeci, & Reaves, 2014a, 2014b, 2015). The two 

figures were used to create a variable that will serve as a proxy for unmet need in the 

state; the number of waiting list slots as a proportion of total waiver participants. 

Main Dependent Variables 

Acuity Measures 

This dissertation used as its primary dependent variables several measures of 

patient acuity. The first measure was of the percent of low-care residents prevalent in the 
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facility on the first Thursday in April. The definition of low-care coded in the dataset 

included individuals who do not require assistance in the four late-loss ADLs (bed 

mobility, toileting, transferring, and eating), and who were also in the lowest RUG-III 

care intensity categories (special rehab and clinically complex).10 This measure has been 

used in previous studies discussed in the literature review earlier in this paper (e.g., Hahn 

et al., 2011; Thomas & Mor, 2013). 

Given that physical and cognitive limitations may require different types of care, 

this dissertation also explored potential differential effects of Medicaid HCBS 

investments on beneficiaries with physical versus cognitive limitations. When conducting 

research using the same low care construct that will be used for this dissertation, Hahn 

and colleagues (2011) noted that beneficiaries with certain levels of cognitive decline 

might still be identified as being low care. However, the authors noted that behavioral 

issues such as impaired judgment or disruptive behavior may indicate a need for nursing 

facility placement despite an ability to conduct certain ADLs (Temple, Andel, & Dobbs, 

2010). That is to say, individuals without the physical limitations such as limited mobility 

that may impair performance of activities like bathing and dressing may still have 

cognitive limitations that render them unable to live independently. 

The authors stated that this was an area in need of greater study and that perhaps 

the low care measure would be better described as “low disability.”  To explore this area 

                                                 
 
10 Resource Utilization Groups (RUGs) are categories of resource intensity needs of 
individuals in long-term care settings (Tucker 2009). Patients are classified into RUG 
categories based on scores on the minimum data set (MDS), an assessment instrument 
given to residents (Tucker 2009). 
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further, for this dissertation the fixed effects models was repeated to assess a dependent 

variable that measures the average ADL score at the facility, and another that indicates 

the percentage of residents who had a low score on the cognitive performance scale 

(CPS). The CPS classifies cognitive performance based on residents’ assessments 

(Morris et al., 1994). 

Age 

The dependent variable used to explore the effect of HCBS investments on the 

percentage of younger nursing facility residents was the percentage of nursing facility 

residents under age 65. The average age of facility residents was included as a control in 

other models, but not in the model with the residents under age 65 as the dependent 

variable, as there were collinearity issues in those cases between the two variables. 

Independent Variables 

 To determine the covariates to include as controls, this research used the adapted 

Davidson et al. framework discussed earlier in this paper. Given the choice of a fixed 

effects model, only those factors that vary over time were included in the models 

(Allison, 2009). Thus, rural status drops out of the model because, although there may be 

a difference in the availability of certain HCBS in rural areas, it was unlikely that a 

county in which a facility is located would lose its rural status, at least not in the short 

term. In addition, for-profit status and multi-facility status were excluded from the model 

as these facility characteristics are not likely to fluctuate greatly. Summary statistics 

confirmed that the number of facilities with these characteristics changed minimally (less 

than 1 percent) from year to year. 
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 The variables that were included as controls in the fixed effects models were 

those most likely to vary over time. That does not mean that variables with stability over 

time are not important in considering access to HCBS; for example, rural status is likely 

an important factor in access to HCBS. However, given the assumptions of fixed effects, 

it would not be appropriate to make conclusions based on the coefficients in this case.   

Table 3-1 lists all the sources of variables used in the fixed effects models. They 

are divided into several categories: 

State Policies 

State policies were state-level variables that were proposed to have some effect on 

the likelihood of low-care residents in nursing facilities. These factors were also selected 

because they are likely to vary, at least somewhat, over the study period. These include 

HCBS spending as a percentage of Medicaid LTSS expenditures, Medicaid per diem, and 

case-mix policies. Each of these variables was also included in previous work by Feng 

and colleagues (2006). States with higher levels of HCBS spending were expected to 

have fewer low-acuity nursing home residents, as would states with case-mix 

reimbursement, where there would have been a disincentive for facilities to admit 

patients with low care needs as their payment for them would be lower. In contrast, it was 

expected that states with higher per diem payments would have higher percentages of low 

care residents, as facilities would be able to capture greater profits from these residents.  
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County-Level Characteristics 

County market characteristics included factors that are primarily concerned with 

provider supply for both HCBS and institutional services. Higher numbers of home 

health agencies per 1,000 persons was expected to be associated with a lower prevalence 

of nursing facility residents with low care needs, as there may have been greater capacity 

to serve these beneficiaries in the community. In contrast, it was expected that high rates 

of competition among nursing homes in a county as well as a large number of empty bed 

would have been associated with greater percentages of low care status residents, as 

facilities would have been incentivized to fill beds with whichever potential residents are 

available, even if their care needs are low. Again, the inclusion of these variables was 

informed by the literature review (Feng et al., 2006, Hahn et al., 2011, Thomas & Mor, 

2013).  

While the LTCfocus data set contained the number of nursing facility beds per 

county, it was not based on the population size as was the case for the measure of home 

health agencies. In order to account for nursing facility supply, a new measure was 

constructed using data from the 2010 Census (Census, 2018). This measure, the number 

of beds per county per 1,000 persons age 65 and older, was created to understand how 

nursing home supply might influence acuity levels. 

Facility Characteristics 

The remaining control variables are various facility characteristics that are 

available in the LTCfocus.org dataset and were selected with consideration made for the 

Davidson framework as well as factors that had been considered in previous literature. In 
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this case there is a broad range of potential facility characteristics that are expected to 

have some influence on low care resident status. These include those that are expected to 

be associated with an increased prevalence of low care residents such as higher 

percentages of residents on Medicaid, and others that would be expected to be associated 

with a decrease in low care residents such as a higher percentage of residents whose stay 

is covered by the Medicare skilled nursing facility benefit. 

Several variables describing the demographics at the facility level were also 

added as controls. As noted earlier, age has been associated with institutionalization, thus 

the inclusion of the percentage of residents younger than 65 (Miller & Weissert, 2000). 

Gender and race have also been associated with risk for long stays in nursing facilities 

among individuals dually eligible for Medicare and Medicaid after hip fracture 

(Blackburn et al., 2016). Specifically, Blackburn and colleagues (2016) found that being 

male was associated with a statistically significant increase in long-term nursing facility 

placement, and being black was associated with a statistically significant decrease in 

long-term nursing facility placement. Only the percentage of white residents could be 

included in the models due to a large amount of missing data for the percentage of black 

and Hispanic residents. 

Year Indicator Variables 

 Finally, the models included a set of dummy indicator variables for each year in 

the analysis in order to control for unmeasured changes over time. This is generally 

considered a good practice in fixed effects models. 
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Interaction of HCBS Spending and Nursing Home supply 

 After running initial models a new variable was created interacting HCBS 

spending as a percentage of total Medicaid LTSS spending with the nursing facility 

supply measure. The original variables were retained in the model. 

Table 3-1. List of variables sources 

Variable description Data source 
Dependent variables  
Percent of residents with low care scores LTCfocus.org data (MDS) 
Average ADL score  LTCfocus.org data (MDS) 
Percent of residents with low cognitive performance 
scores 

LTCfocus.org data (MDS) 

Percent of residents under age 65  LTCfocus.org data (MDS) 
  
Independent variables  
Main independent variables  
Money Follows the Person (MFP) participation Irvin et al., 2016 
Balancing Incentive Program (BIP) participation Lester et al., 2016 
Community First Choice program (CFC) 
participation 

Burwell, 2016 

Managed long-term services and supports (MLTSS) 
adoption 

Lewis et al., 2018, NASUAD, 
2018, and Saucier, 2012 

  
Individuals on waiting list as percent of waiver 
enrollees  

Kaiser Family Foundation 
survey data; KFF, 2009, 2011, 
2012; Ng, Harrington, 
Musumeci, & Ubri, 2016; Ng, 
Harrington, & O’Malley, 2008; 
Ng, Harrington, Musumeci, & 
Reaves, 2014a, 2014b, 2015 

Control variables  
State policy  
Percent of LTSS spending on HCBS CMS 2019b 
Medicaid per diem, adjusted to 2004 LTCfocus.org data (state policy 

survey) 
Medicaid case mix reimbursement LTCfocus.org data (state policy 

survey) 
County market characteristics  
Interaction of HCBS spending and nursing facility 
supply 

CMS 2019b/ LTCfocus.org data 
(ARF)/Census 2018 

Number of nursing facility beds in county for each 
1,000 persons 65+, 2010 

LTCfocus.org data (ARF)/ 
Census 2018 
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Variable description Data source 
Number of home health agencies in county for each 
1,000 persons 65+ 

LTCfocus.org data (ARF) 

Herfindahl index of nursing home competition in 
county 

LTCfocus.org data 
(OSCAR/CASPER) 

Average number of empty nursing home beds in 
county 

LTCfocus.org data 
(OSCAR/CASPER) 

Facility characteristics  
Number of beds LTCfocus.org data 

(OSCAR/CASPER) 
Occupancy rate LTCfocus.org data 

(OSCAR/CASPER) 
Percent of residents covered by Medicaid LTCfocus.org data 

(OSCAR/CASPER) 
Percent of stays that were for Medicare-covered 
skilled nursing facility stays 

LTCfocus.org data (residential 
history file) 

Percent of stays that are HMO admissions LTCfocus.org data (residential 
history file) 

Percent of residents who are female LTCfocus.org data (MDS) 
Percent of residents under 65 years of age LTCfocus.org data (MDS) 
Percent of residents who are white LTCfocus.org data (MDS) 
Year indicators  
Dummy variables for 2000-2014  
Notes: MDS is Minimum Data Set. OSCAR is Online Survey Certification And 
Reporting. CASPER is Certification and Survey Provider Enhanced Reporting. ARF is 
Area Resource File. 

Hypotheses 

The hypotheses for this dissertation are similar but separated by acuity and age-

related outcomes. 

Acuity-Related Hypotheses 

This dissertation hypothesized that states’ investments in HCBS-promoting 

initiatives would lead to increased acuity in nursing facilities, and thus a decrease in the 

prevalence of beneficiaries with low care needs, as the beneficiaries who are capable of 

being cared for in the community would be more likely to receive HCBS in those states 

that have made recent investments in HCBS. These investments include each of the 
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programs explicitly related to promoting HCBS (MFP, BIP, and CFC) as well as 

adoption of MLTSS, as managed care plans are incentivized directly or indirectly to 

provide HCBS to beneficiaries who are capable of being served in the community. 

• H0: There is no relationship between state participation in HCBS-promoting 

initiatives and the percent of nursing facility residents with low care needs. 

• H1: State participation in HCBS-promoting initiatives is associated with a 

decrease in the percent of nursing facility residents with low care needs. 

This paper also explored the relationship between states’ HCBS waiting lists and low-

care nursing facility residents.  The presence of a waiting list for HCBS generally 

represents limitations in funding for HCBS, assuming most individuals on the waiting list 

are qualified to receive services. If the presence of waiting lists for HCBS demonstrates a 

potential problem of unmet need, it would be useful for policy makers to understand the 

outcomes of these waiting lists. This dissertation hypothesizes that a significant waiting 

list for HCBS services would have been associated with a decrease in the percentage of 

nursing facility residents with low care needs, as beneficiaries who could be served in the 

community are incentivized to enter institutions instead. 

• H0: There is no relationship between state HCBS waiver waiting lists and the 

percent of nursing facility residents with low care needs. 

• H1: Increased size in state HCBS waiting lists as a percent of waiver slots is 

associated with an increase in the percent of nursing facility residents with low 

care needs. 
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Age-Related Hypotheses 

The dissertation also explored the relationship between states’ HCBS waiting lists 

and the percent of nursing facility residents under age 65. It was expected that there 

would be an association between HCBS-promoting initiatives and a decrease in the 

percent of nursing facility residents under age 65. Given that younger residents may have 

care needs for years or even decades, there should have been additional incentives for 

states to serve them more efficiently and thus serve fewer in institutions over time.  

• H0: There is no relationship between state participation in HCBS-promoting 

initiatives and the percent of nursing facility residents under age 65. 

• H1: State participation in HCBS-promoting initiatives is associated with a 

decrease in the percent of nursing facility residents under age 65. 

In addition, similar to the analysis of acuity, it was also hypothesized that there would 

be an association between waiting lists and an increased percent of nursing facility 

residents under age 65. 

• H0: There is no relationship between state HCBS waiver waiting lists and the 

percent of nursing facility residents under age 65. 

• H1: Increased size in state HCBS waiting lists as a percentage of waiver slots is 

associated with an increase in the percent of nursing facility residents under age 

65. 

Model Specifications 

A total of four models were specified for each of the outcomes under review: 
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• Model 1 covered the years 2000 to 2014 and include the percent of LTSS 

spending that is used on HCBS without exploring the effects of each of the HCBS 

investments under review.  

• Model 2 added in HCBS-promoting initiatives: Money Follow the Person and 

adoption of MLTSS.  

• Model 3 was to Model 2 but included an aggregate construct of the number of 

HCBS-promoting initiatives in a state. This measure is a count of the number of 

HCBS-promoting initiatives a state was participating in during a given year. 

• Model 4 covered only years 2007 to 2014 given the limitation in availability on 

waiting lists. The aggregate investment construct will be included. 

 Table 3-2 demonstrates the variables included in each set of models. Each set of 

models was repeated to explore each of the outcome measures under review: the low care 

measure, average ADL, low cognitive performance scale score, and percentage of 

beneficiaries under age 65, for a total of 16 models.  

Table 3-2. Fixed effects model variable list 

Variable description Model 1 
(2000-
2014) 

Model 2 
(2000-
2014) 

Model 3 
(2000-
2014) 

Model 4 
(2007-
2014) 

Percent of LTSS spending on 
HCBS 

X X X X 

Money Follows the Person (MFP) 
participation 

- X - - 

Managed long-term services and 
supports (MLTSS) adoption 

- X - - 

Number of HCBS-promoting 
interventions 

- - X - 

Waiting list length as percent of 
total waiver enrollees  

- - - X 

Nursing facility beds per 1000 
elderly in county 

X X X X 
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Variable description Model 1 
(2000-
2014) 

Model 2 
(2000-
2014) 

Model 3 
(2000-
2014) 

Model 4 
(2007-
2014) 

Interaction of HCBS spending and 
nursing facility beds per 1000 
elderly 

X X X X 

Medicaid per diem X X X X 
Medicaid case mix reimbursement X X X X 
Number of home health agencies 
in county for each 1,000 persons 
65+ 

X X X - 

Herfindahl index of nursing home 
competition in county 

X X X X 

Number of beds X X X X 
Occupancy rate X X X X 
Average age X X X - 
Percent of residents covered by 
Medicaid 

X X X X 

Percent of stays that were for 
Medicare-covered skilled nursing 
facility stays 

X X X X 

Percent of residents who are 
female 

X X X X 

Percent of residents who are white X X X X 
Annual dummy variables (2000-
2014 or 2007-2014, first year 
dropped from output as reference) 

X X X X 

Note: X indicates inclusion of this variable in the model and thus where a coefficient is 
expected. Dash (-) indicates it is not in the model. HCBS is home and community-based 
services. HMO is health maintenance organization. 
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Chapter 4 - Results 

 Descriptive statistics demonstrated a fairly stable number of facilities across the 

time period under examination. The fixed effects models found statistically significant 

results for several independent variables under review. The results for the primary 

independent variables of interest were largely statistically significant but generally not in 

the anticipated direction. Results were most often statistically significant for independent 

variables related to state nursing facility payment policies and facility characteristics. The 

choice of fixed effects modeling over random effects was confirmed by the Hausman test. 

File Construction 

 The data file was constructed by linking the data sources in the following manner: 

• First, the facility files for each year of the LTCFocus data were linked using the 

identifier for individual facilities.  

• Second, the county files were linked together for each year using the county 

identifiers. Then, state files were similarly joined using state abbreviations.  

• Next, the facility, county, and state files were merged so that the corresponding 

information county and state information for a particular facility was linked for 

the correct year. 

• Next, the values related to HCBS promoting initiatives and waiting lists were 

merged onto the new dataset. 

• Finally, Census data for each county were merged to create the measure of 

nursing facility beds relative to the elderly population. 



 
 

72 

The result was a panel dataset containing complete information needed for the facility. 

Descriptive Statistics 

There were, on average, 14,677 facilities in the data set per year across the 49 

states included in the data set. Data were missing for Alaska and the District of 

Columbia. There was limited variation in the number of facilities by year (Table 4-1). 

From 2000 to 2014, the total number of facilities declined by 349, or approximately 2.34 

percent.  

Table 4-1. Number of nursing facilities by year 

 

 

  

 

 

 

 

 

 

Note: Excludes hospital-based facilities, and facilities in AK and DC. 

Means for the outcome variables of interest are listed in Table 4.  From 2000 to 2014: 

• the average percent of residents with low care scores declined from 23.71 percent 

to 16.77 percent; 

Year Number of 
nursing facilities 

2000  14,884  
2001  14,842  
2002  14,803  
2003  14,746  
2004  14,674  
2005  14,627  
2006  14,571  
2007  14,594  
2008  14,605  
2009  14,626  
2010  14,684  
2011  14,612  
2012  14,632  
2013  14,628  
2014  14,535  
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• the average ADL score increased from 15.15 to 16.39; and 

• the percent of residents under age 65 increased from 16.34 percent to 22.01 

percent. 

Data for the percent of residents with low cognitive performance scores was only 

available from 2000 to 2010. For this time period, the percent of residents with low 

cognitive performance increased from 40.03 percent to 42.06 percent. Overall, this data 

suggests trends over time in the average outcomes under review, before any additional 

variables of interest are accounted for by fixed effects (Table 4-2). 

Table 4-2. Mean of outcome variables under review by year 

Year Percent of residents 
with low care score 
(range) 

Average ADL 
score (range) 

Percent of 
residents with 
low cognitive 
performance 
score (range) 

Percent of 
residents under 
age 65 (range) 

2000 23.71 (0-100) 15.15 (0-27.61) 40.03 (0-100) 16.34 (0-100) 

2001 23.31 (0-100) 15.19 (0-27.65) 40.14 (0-100) 17.24 (0-100) 

2002 22.71 (0-100) 15.30 (0-27.94) 40.23 (0-100) 18.56 (0-100) 

2003 22.25 (0-100) 15.35 (0-28.0) 40.34 (0-100) 19.27 (0-100) 

2004 21.83 (0-100) 15.44 (0-27.97) 40.62 (0-100) 20.34 (0-100) 

2005 21.33 (0-100) 15.55 (0-28.0) 40.98 (0-100) 21.08 (0-100) 

2006 20.83 (0-100) 15.67 (0-28.0) 41.23 (0-100) 21.32 (0-100) 

2007 20.11 (0-100) 15.83 (0-27.79) 41.50 (0-100) 21.73 (0-100) 

2008 19.42 (0-100) 15.98 (0-27.79) 42.03 (0-100) 22.27 (0-100) 

2009 18.26 (0-100) 16.17 (0-28.0) 41.68 (0-100) 22.28 (0-100) 

2010 17.46 (0-100) 16.28 (0-27.96) 42.06 (0-100) 22.62 (0-100) 

2011 18.91 (0-100) 16.09 (0-27.89) NA 21.49 (0-100) 

2012 17.34 (0-100) 16.40 (0-27.85) NA 21.59 (0-100) 

2013 16.98 (0-100) 16.42 (0-27.85) NA 21.83 (0-100) 

2014 16.77 (0-100) 16.39 (0-27.93) NA 22.01 (0-100) 
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Notes: ADL is activities of daily living. NA is not available, data missing were missing 
for those years. 

A total of 12,993 facilities were present in all 15 years of the data set, 

representing approximately 88.6 percent of the average number of facilities across the 

time period. T-tests were conducted to compare outcome measures of interest between 

facilities in 2007 that were in all 15 years versus those that were not. There was no 

statistically significant difference in homes present in all 15 years for the percent of 

residents with low care scores (20.02 percent versus 21.02 percent) or residents under 65 

(21.60 percent versus 23.05 percent). There was a statistically significant lower 

percentage of low cognitive performance scores for facilities in all 15 years compared to 

facilities in less than 15 years (41.10 percent versus 45.81 percent). Facilities in all 15 

years had higher average ADL scores (15.87 versus 15.48) and were more likely to be 

larger, with an average bed size of 112 compared to 88, which were both statistically 

significant. These results suggest that facilities that closed over time were likely to be 

smaller lower-acuity facilities, and thus the displacement of residents from closed 

facilities to others would likely be associated with lower acuity residents moving to 

facilities that remain in the dataset. 

Table 4-3. Descriptive statistics, 2007 

Variable description Obs Mean St. Dev Min Max 
Dependent variables      
Percent of low-care 
residents  6,610 20.11 13.95 0 100 
Average ADL score  14,288 15.83 3.12 0 27.79 
Percent of residents with 
low cognitive performance 
score 12,736 41.50 14.14 0 100 
Percent of residents with 
age under 65  6,029 21.73 19.92 0 100 
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Variable description Obs Mean St. Dev Min Max 
Independent variables      
Main independent variables      
Participating in HCBS-
promoting activities 

See Appendix A 

Individuals on waiting list 
as percent of waiver 
enrollees  13,836 42.11 60.66 0 217.69 
Control variables      
State policy      
Percent of LTSS spending 
on HCBS 14,594 39.61 10.87 15.6 71.9 
Medicaid per diem, adjusted 
to 2004 14,565 152.49 31.03 107.46 226.11 
Medicaid case mix 
reimbursement 

Thirteen states did not have case mix payment in 2007. 
Data were missing for HI. 

County market 
characteristics 

     

Number of nursing facility 
beds in county for each 
1,000 persons 65+ 14,585 52.25 24.66 4.88 318.18 
Number of home health 
agencies in county for each 
1,000 persons 65+ 14,586 0.27 0.28 0 3.21 
Herfindahl index of nursing 
home competition in county 14,586 0.20 0.23 0.0033 1 
      
Facility characteristics      
Number of beds 14,594 109.85 60.79 2 908 
Occupancy rate 14,586 84.50 15.03 0.68 100 
Percent of residents covered 
by Medicaid 14,594 61.99 21.61 0 100 
Percent of stays that were 
for Medicare-covered 
skilled nursing facility stays 14,296 15.59 12.05 0 100 
Percent of stays that are 
HMO admissions 6,950 17.21 22.53 0 100 
Percent of residents who are 
female 14,105 71.02 22.53 0 100 
Percent of residents under 
65 years of age 6,028 21.73 19.92 0 100 
Percent of residents who are 
white 13,963 84.46 20.27 0 100 
Notes: ADL is activities of daily living. LTSS is long-term services and supports. HCBS 
is home and community-based services. HMO is health maintenance organization. 
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In addition to the results by year, there was wide variation outcome averages by 

state, as seen in Table 4-4 below. Data are for 2007. This variation demonstrates that 

states have, on average, achieved differing levels of favorable outcomes, without 

accounting for additional explanatory variables. 

• The percent of residents with low care scores ranged from 0.00 percent in Maine, 

to 31.03 percent in Illinois. 

• The average ADL score ranged from 13.24 in Illinois to 20.04 in Hawaii. 

• The percent of residents with low cognitive performance scores ranged from 

29.41 percent in Hawaii, to 51.74 percent in Oklahoma. 

• The percent of residents with low care scores ranged from 8.79 percent in 

Vermont, to 32.76 percent in Utah. 

Appendix C displays the trends for each state over time. States varied in the extent to 

which these measures changed over time, but typically followed the trends seen at the 

national level.  

Table 4-4. Mean of outcome variables by state, 2007 

State Number of 
nursing 
facilities 

Percent of 
residents 
with low 
care score 

Average 
ADL score 

Percent of 
residents 
with low 
cognitive 
performance 
score 

Percent of 
residents 
under age 
65 

AL 216 19.10 16.20 39.36 21.15 
AR 222 23.26 14.91 40.84 22.72 
AZ 133 16.49 15.43 49.61 24.56 
CA 1,132 19.17 17.38 43.29 26.33 
CO 195 20.88 14.60 42.54 26.47 
CT 238 21.17 15.49 42.71 18.50 
DE 41 18.75 16.16 43.40 12.56 
FL 663 14.37 17.19 39.43 19.86 
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State Number of 
nursing 
facilities 

Percent of 
residents 
with low 
care score 

Average 
ADL score 

Percent of 
residents 
with low 
cognitive 
performance 
score 

Percent of 
residents 
under age 
65 

GA 311 18.89 16.10 27.97 23.55 
HI 29 8.99 20.04 29.41 9.80 
IA 411 23.03 14.32 40.93 11.75 
ID 60 11.55 16.49 37.22 24.12 
IL 735 31.03 13.25 45.59 31.50 
IN 490 17.59 15.63 44.95 21.10 
KS 300 29.01 13.80 44.06 18.27 
KY 262 10.83 17.65 37.36 18.71 
LA 267 26.77 13.76 43.43 24.49 
MA 429 15.57 17.11 35.62 20.08 
MD 217 13.27 18.06 40.24 20.20 
ME 103 0.00 19.46 33.86 14.38 
MI 402 15.60 15.86 36.82 18.27 
MN 340 24.54 14.90 42.54 17.35 
MO 492 27.41 13.51 46.49 29.03 
MS 179 23.47 14.75 41.86 23.81 
MT 60 24.21 13.63 43.25 19.73 
NC 384 12.52 17.45 38.68 18.09 
ND 67 23.12 14.55 40.66 9.94 
NE 203 20.32 15.03 42.69 18.67 
NH 77 15.54 15.58 35.69 12.42 
NJ 348 17.99 16.02 48.21 19.15 
NM 69 19.44 15.80 41.20 18.33 
NV 39 16.13 16.12 49.63 24.67 
NY 586 16.59 16.30 43.55 20.48 
OH 922 14.68 16.49 36.15 25.38 
OK 321 30.53 12.77 51.74 25.39 
OR 133 10.56 16.75 44.27 26.45 
PA 657 8.76 17.71 41.38 13.46 
RI 86 22.13 14.45 46.49 10.58 
SC 160 10.39 18.35 30.17 13.14 
SD 93 25.03 13.75 43.52 9.53 
TN 303 16.50 17.06 33.96 21.45 
TX 1,120 23.04 14.56 44.05 23.22 
UT 83 12.94 15.87 42.00 32.76 
VA 259 12.88 17.64 37.70 17.14 
VT 37 14.47 17.76 37.14 8.79 
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State Number of 
nursing 
facilities 

Percent of 
residents 
with low 
care score 

Average 
ADL score 

Percent of 
residents 
with low 
cognitive 
performance 
score 

Percent of 
residents 
under age 
65 

WA 226 9.25 16.91 40.00 24.91 
WI 367 20.04 14.98 44.27 13.87 
WV 103 16.90 16.27 37.75 18.71 
WY 24 26.25 13.67 34.69 17.21 
Total 14,594 20.11 15.83 41.50 21.73 
Notes: ADL is activities of daily living. 
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Correlations between variables are displayed in Table 4-7. Among the higher correlations with lower percentages of 

residents with low care scores were increased age, percentage of female residents, and the percentage of the nursing facility’s days 

that were covered by the Medicare skilled nursing facility benefit. 

Table 4-5. Correlations between variables 

 Low care 
residents 

Average 
ADL 
score 

Low CPS 
score 

Percent 
under 65 

Percent 
HCBS 
spending 

MLTSS BIP CFC 

Low care residents 1.000 
       Average ADL score -0.877 1.000 

      Low CPS score 0.323 -0.361 1.000 
     Percent under 65 0.547 -0.345 0.171 1.000 

    MFP -0.111 0.099 0.043 0.056 1.000 
   MLTSS -0.094 0.113 0.012 0.008 0.115 1.000 

  BIP -0.045 0.029 . 0.031 0.392 0.025 1.000 
 CFC -0.041 0.089 . 0.040 0.178 0.145 -0.023 1.000 

Count of programs -0.132 0.141 0.036 0.052 0.761 0.650 0.536 0.339 
Waiting list ratio 0.028 -0.048 -0.003 0.027 0.084 0.182 0.229 -0.122 
Percent of Medicaid 
LTSS spending on 
HCBS -0.110 0.106 0.042 0.059 0.424 0.367 0.174 0.264 
NF beds per 1K 65+ 
in county 0.275 -0.294 0.104 0.038 0.026 -0.223 0.084 -0.130 
Interaction term 0.167 -0.198 0.108 0.061 0.289 0.055 0.208 -0.012 
Medicaid per diem -0.281 0.274 -0.058 -0.063 0.017 0.152 -0.046 0.015 
Case mix payment -0.047 -0.010 -0.008 -0.029 0.056 -0.142 0.101 -0.197 
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 Low care 
residents 

Average 
ADL 
score 

Low CPS 
score 

Percent 
under 65 

Percent 
HCBS 
spending 

MLTSS BIP CFC 

HHAs per 1K 65+ in 
county 0.111 -0.107 0.050 0.039 0.049 0.017 0.041 -0.041 
NF competition 0.056 -0.089 -0.015 -0.097 -0.015 -0.194 -0.005 -0.083 
Total beds -0.098 0.042 -0.111 0.067 0.002 0.090 0.018 -0.024 
Average age -0.387 0.216 -0.103 -0.956 -0.044 -0.001 -0.032 -0.047 
Occupancy rate -0.112 0.160 -0.143 -0.102 -0.076 0.038 -0.073 0.010 
Medicaid coverage 0.318 -0.154 -0.071 0.503 -0.051 -0.011 -0.015 0.000 
Percent NF days 
covered by Medicare 
SNF -0.408 0.286 0.112 -0.175 0.067 0.117 -0.008 0.021 
Percent female -0.349 0.244 -0.096 -0.748 -0.105 -0.076 -0.065 -0.081 
Percent white -0.113 -0.030 0.001 -0.407 -0.064 -0.150 -0.039 -0.141 
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 Count of 
programs 

Waiting 
list 
ratio 

Percent of 
Medicaid 
LTSS 
spending 
on HCBS 

NF beds 
per 1K 
65+ in 
county 

Interactio
n term 

Medicaid 
per diem 

Case mix 
payment 

HHAs per 
1K 65+ in 
county 

Count of programs 1.000 
       Waiting list ratio 0.211 1.000 

      Percent of 
Medicaid LTSS 
spending on HCBS 0.534 -0.029 1.000 

     NF beds per 1K 
65+ in county -0.105 0.160 -0.153 1.000 

    Interaction term 0.251 0.155 0.444 0.772 1.000 
   Medicaid per diem 0.084 -0.308 0.115 -0.273 -0.159 1.000 

  Case mix payment -0.052 0.207 -0.076 0.191 0.135 0.030 1.000 
 HHAs per 1K 65+ 

in county 0.042 0.285 0.047 0.236 0.239 -0.295 0.033 1.000 
NF competition -0.131 0.017 -0.024 0.165 0.135 -0.224 0.065 0.120 
Total beds 0.053 0.027 -0.067 -0.093 -0.113 0.167 0.024 -0.081 
Average age -0.042 -0.059 -0.023 0.018 0.012 0.037 0.043 -0.016 
Occupancy rate -0.041 -0.192 -0.057 -0.170 -0.172 0.265 0.042 -0.152 
Medicaid coverage -0.038 0.037 -0.057 0.059 0.012 0.000 -0.039 0.009 
Percent NF days 
covered by 
Medicare SNF 0.104 -0.001 0.082 -0.240 -0.159 0.176 -0.043 -0.040 
Percent female -0.133 -0.042 -0.134 -0.027 -0.093 0.016 0.016 -0.042 
Percent white -0.154 -0.126 -0.060 0.142 0.098 0.006 0.122 -0.052 
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 NF 
competition 

Total 
beds 

Average 
age 

Occupancy 
rate 

Medicaid 
coverage 

Percent NF 
days 
covered by 
Medicare 
SNF 

Percent 
female 

Percent 
white 

NF competition 1.000 
       Total beds -0.168 1.000 

      Average age 0.078 -0.118 1.000 
     Occupancy rate -0.088 0.032 0.135 1.000 

    Medicaid coverage 0.101 0.180 -0.446 0.058 1.000 
   Percent NF days 

covered by 
Medicare SNF -0.169 0.029 0.080 -0.044 -0.439 1.000 

  Percent female 0.034 -0.114 0.694 0.162 -0.279 0.066 1.000 
 Percent white 0.144 -0.229 0.449 0.010 -0.340 -0.022 0.407 1.000 

Notes: ADL is activities of daily living. CPS is cognitive performance score. HCBS is home and community-based services. LTSS 
is long-term services and supports. MLTSS is managed long-term services and supports. BIP is Balancing Incentive Program. CFC 
is Community First Choice. NF is nursing facility. SNF is skilled nursing facility. 
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Adjustments for Missing Data 

 Several variables in the dataset were adjusted to account for missing data 

discovered during data exploration. Information on whether a state has case mix payment, 

the adjusted per diem rate, and the number of home health agencies per 1,000 elderly in a 

county were missing for the years 2010 through 2014. Missing data would have 

eliminated those years from the fixed effects model, which requires complete data for 

each observation. However, each of these variables were deemed too important to the 

analysis to exclude. Thus adjustments had to be made in order to impute missing data. In 

each case, the 2010 data was carried forward to later years.  

There are limitations to this approach of carrying over data from one year to the 

next; for example, if states made changes in payment methodologies or if there were real 

changes in the number of home health agencies they would be unaccounted. However, 

upon exploration there did not seem to be a great deal of change in the number of states 

with case mix payment or per diem rate over time. Thus, it was determined that any 

limitations introduced by adjusting payment are outweighed by the benefit of having 

these variables in the model. Sensitivity analyses were conducted by using mean 

imputation instead for two of the three variables. State case mix payment is a categorical 

variable, so it was left alone. The results of the sensitivity analysis are discussed later in 

this paper. 

Fixed Effects Model Results 

The results of the models are presented in the following pages. Although the 

hypotheses were laid out above in terms of the outcome under review, the results below 
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are grouped by model type, given the similarities across outcomes in each set. The results 

of each outcome under review are discussed in greater detail in the discussion section 

later in this paper. 

In addition to the fixed effects models presented, Hausman tests were performed 

to confirm the appropriateness of choice of fixed effects models over random effects. The 

results of those tests, described at the end of this section, demonstrated that the fixed 

effects model was appropriate. 

Results below were considered statistically significant at the 5 percent level. 

HCBS Spending Only 

Model 1 covers the years 2000 to 2014 and includes the percent of LTSS spending 

that is used on HCBS without exploring the effects of each of the HCBS programmatic 

investments under review. To review, the alternative hypotheses of this dissertation 

predicted that: 

• HCBS spending would be associated with a decrease in the percent of nursing 

facility residents with low care needs; 

• HCBS spending would be associated with an increase in the average ADL score 

among nursing facility residents; 

• HCBS spending would be associated with a decrease in the percent of nursing 

facility residents with low cognitive performance scores; and 

• HCBS spending would be associated with a decrease in the percent of nursing 

facility residents under age 65. 
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Main Independent Variables 

The results of the model (Table 4-6) were not in the direction predicted for three 

of the four outcome variables of interest. As predicted, each percentage point increase in 

state spending on HCBS as a percent of LTSS spending was associated with an decrease 

of in the percent of residents under age 65 (-0.023 percentage points). This was 

statistically significant at the 1 percent level. However, each percentage point increase in 

state spending on HCBS was associated with statistically significant increases in the 

percent of beneficiaries who were low care (0.050 percentage points) and with low 

cognitive performance scores (0.157 percentage points). For each percentage point 

increase in state spending on HCBS as a percent of LTSS spending, the average ADL 

score decreased by 0.001 percentage points, but this was not statistically significant. 

The variable that was added to interact the percent of Medicaid spending that was 

for HCBS and nursing facility beds per 1,000 individuals aged 65 and older in the county 

demonstrated somewhat differing results from the variable that reflected HCBS spending 

alone. In particular, the interaction term was associated with a statistically significant 

decrease in the percent of residents that had low care scores (less than -0.001 percentage 

points) and percent of residents with low cognitive performance scores (-0.002 

percentage points). Both were significant at the 1 percent level. The interaction term was 

also associated with a statistically significant increase in the percent of residents under 

age 65 (0.001 percentage points). 
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Other Independent Variables 

Next, the discussion will move toward the other independent variables in the 

study. Coefficients for case mix payment were significant for each of the four outcomes 

at the 1 percent level. A state’s adjustment of nursing facility payment for case mix was 

associated with a decrease in the percent of beneficiaries who were low care (-1.394 

percentage points), had low cognitive performance scores (-2.592 percentage points), and 

were under 65 (-0.380 percentage points). Case mix payment was associated with an 

increase in the ADL score (0.194 points). The average age of facility residents was 

included in three of the four models (excluding the age-related outcome). Increasing 

average age was associated with a statistically significant decrease in the percentage of 

low care residents (-0.536 percentage points) and low cognitive performance scores (-

0.653 percentage points), and an increase in the average ADL score (0.114 points). 

Another variable which had statistically significant results was the number of 

home health agencies per 1,000 elderly (age 65 and older) located in the county where a 

facility was located, included in three of the four models (not the one related to the 

percent of residents under age 65). Increasing numbers of home health agencies were 

associated with a statistically significant increase in the average ADL score (0.305 

points) and a decrease in the percent of residents with low cognitive performance scores 

(-2.982 percentage points). Those were both significant at the 1 percent level. 

All year fixed effects were statistically significant at the 0.1 percent level. Across 

all years, the year fixed effects were associated with a decrease in the percent of nursing 

facility residents with low care scores, and the percent with low cognitive performance 
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scores. Year fixed effects were consistently associated with increases in the average ADL 

score, and the percent of residents under age 65. This demonstrates ongoing time trends 

that were independent of the other explanatory variables included in the models 

Table 4-6. Fixed effects model, HCBS spending only, weighted 

  (1) (2) (3) (4) 
VARIABLES Percent 

Low Care 
Average 

ADL 
Percent 

Low CPS 
Percent <65 

          
Percent of Medicaid LTSS 
spending for HCBS 0.050*** -0.001 0.157*** -0.023* 
 (0.011) (0.002) (0.016) (0.013) 
Nursing facility beds per 
1000 elderly in county NF 
is located 0.014* 0.001 0.078*** -0.046*** 
 (0.008) (0.002) (0.011) (0.011) 
Interaction of HCBS 
spending and nursing 
facility beds per 1000 
elderly -0.000 -0.000** -0.002*** 0.001*** 
 (0.000) (0.000) (0.000) (0.000) 
Medicaid per diem rate 0.000 -0.000 0.003 -0.011*** 
 (0.002) (0.000) (0.004) (0.003) 
State has case mix 
payment -1.394*** 0.194*** -2.592*** -0.380** 
 (0.174) (0.039) (0.313) (0.187) 
Number of home health 
agencies per 1000 elderly 
in county NF is located -0.269 0.305*** -2.982*** 

  (0.271) (0.061) (0.487) 
 Concentration and 

competition index in 
county NF is located 0.987 -0.070 1.459 -1.610* 
 (0.837) (0.179) (1.388) (0.913) 
Total number of NF beds 0.000 -0.002*** 0.001 0.002 
 (0.004) (0.001) (0.005) (0.005) 
Average age in NF -0.536*** 0.114*** -0.653*** 

  (0.031) (0.005) (0.029) 
 Occupancy rate 0.006 -0.007*** -0.016*** -0.021*** 

 (0.005) (0.001) (0.005) (0.006) 
Percent of residents 
covered by Medicaid 0.019*** -0.004*** -0.009** 0.044*** 
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  (1) (2) (3) (4) 
VARIABLES Percent 

Low Care 
Average 

ADL 
Percent 

Low CPS 
Percent <65 

 (0.003) (0.001) (0.004) (0.004) 
Percent of NF days 
covered by the Medicare 
SNF benefit -0.080*** 0.016*** 0.180*** 0.010 
 (0.007) (0.001) (0.011) (0.008) 
Percent of female residents 
in NF -0.022*** 0.014*** -0.006 -0.468*** 
 (0.007) (0.001) (0.009) (0.010) 
Percent of white residents 
in NF 0.036*** -0.017*** 0.068*** -0.078*** 
 (0.008) (0.001) (0.011) (0.009) 
Year = 2001 -0.657*** 0.035*** -0.422*** 0.525*** 
 (0.064) (0.012) (0.076) (0.086) 
Year = 2002 -1.177*** 0.113*** -0.707*** 1.466*** 
 (0.082) (0.017) (0.107) (0.110) 
Year = 2003 -1.761*** 0.166*** -0.957*** 2.181*** 
 (0.104) (0.022) (0.142) (0.137) 
Year = 2004 -2.297*** 0.251*** -1.117*** 2.855*** 
 (0.121) (0.025) (0.169) (0.161) 
Year = 2005 -2.868*** 0.353*** -1.120*** 3.538*** 
 (0.133) (0.028) (0.191) (0.179) 
Year = 2006 -3.279*** 0.472*** -1.174*** 3.741*** 
 (0.146) (0.031) (0.211) (0.196) 
Year = 2007 -4.044*** 0.634*** -1.281*** 3.894*** 
 (0.161) (0.035) (0.234) (0.214) 
Year = 2008 -4.744*** 0.796*** -1.360*** 4.025*** 
 (0.175) (0.038) (0.254) (0.232) 
Year = 2009 -5.805*** 1.012*** -1.957*** 4.045*** 
 (0.192) (0.041) (0.282) (0.250) 
Year = 2010 -6.438*** 1.139*** -2.035*** 4.126*** 
 (0.203) (0.043) (0.287) (0.259) 
Year = 2011 -5.377*** 1.018*** 

 
2.781*** 

 (0.211) (0.046) 
 

(0.266) 
Year = 2012 -6.569*** 1.328*** 

 
2.736*** 

 (0.219) (0.047) 
 

(0.271) 
Year = 2013 -7.012*** 1.381*** 

 
2.648*** 

 (0.238) (0.050) 
 

(0.290) 
Year = 2014 -7.350*** 1.375*** 

 
2.598*** 

 (0.256) (0.053) 
 

(0.307) 
Constant 62.152*** 7.407*** 83.590*** 55.596*** 
 (2.421) (0.430) (2.627) (1.619) 
 

    Observations 96,443 195,747 133,453 80,418 
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  (1) (2) (3) (4) 
VARIABLES Percent 

Low Care 
Average 

ADL 
Percent 

Low CPS 
Percent <65 

R-squared 0.157 0.122 0.040 0.323 
Number of nfid 13,189 14,379 14,086 11,128 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
Notes: NF is nursing facility. ADL is activities of daily living. CPS is low cognitive 
performance score. HCBS is home and community-based services. LTSS is long-term 
services and supports. 

Results of Individual HCBS-Promoting Initiatives 

Model 2 was intended to add all four HCBS-promoting initiatives under review as 

separate independent variables: Money Follows the Person (MFP), the Balancing 

Incentives Program (BIP), the Community First Choice (CFC) program, and adoption of 

managed long-term services and supports (MLTSS). The purpose of this model was to 

determine what additional effects investments in individual HCBS-promoting initiatives 

might have on nursing facility characteristics, independent of the percent of Medicaid 

LTSS spending that was for HCBS. 

In running the analyses the Balancing Incentives Program and Community First 

Choice were dropped by Stata due to collinearity. This suggests that states that 

implemented one HCBS-promoting initiative were likely to implement others. Given the 

collinearity issues, the models were adjusted to include only the Money Follows the 

Person program and adoption of MLTSS and rerun. What is presented in this dissertation 

are the results of these adjusted models.  BIP and CFC were instead considered in this 

dissertation through the count of HCBS-promoting initiatives, discussed later in this 

document in an additional set of fixed effects models. 

To review, this dissertation hypothesized that: 
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• HCBS-promoting initiatives (MFP and MLTSS) would be associated with a 

decrease in the percent of nursing facility residents with low care needs, 

independent of HCBS spending; 

• HCBS-promoting initiatives would be associated with an increase in the average 

ADL score among nursing facility residents; 

• HCBS-promoting initiatives would be associated with a decrease in the percent of 

nursing facility residents with low cognitive performance scores; and 

• HCBS-promoting initiatives would be associated with a decrease in the percent of 

nursing facility residents under age 65. 

Main Independent Variables 

Compared to the previous model, three of the four outcomes were consistent with 

results discussed earlier for the percent of state LTSS spending on HCBS  (Table 4-7) 

For the interaction term, the results were all statistically significant at the 1 

percent level. Similar to the previous model, the coefficients were negative for the 

percent of residents with low care scores (less than -0.001 percentage points) and low 

cognitive performance scores (-0.002 percentage points). 

The results of the model were mixed in regard to the key independent variables 

under review. In regard to MFP there was support for the alternative hypothesis of an 

association with a decrease in the percent of residents with low care scores, low cognitive 

performance score measures, and who were under 65, but they were not statistically 

significant. State participation in MFP was associated with the average ADL score in the 
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facility. Having MFP was associated with a decrease in the average ADL score (-0.112 

points), which was statistically significant at the 0.01 level. 

For MLTSS adoption, the results showed that the alternative hypothesis was 

accepted for one outcome of interest. Having MLTSS in the state was associated with a 

decrease (-0.730 percentage points) in the percent of nursing facility residents under 65. 

This was statistically significant at the 0.01 level. For the other outcomes, MLTSS 

adoption was associated with an increase in the percent of residents that were low care 

(0.306 percentage points) and who had low CPS scores (0.748 percentage points), and a 

decrease in a facility’s average ADL score (-0.112 points). 

Other Independent Variables 

There were a number of variables associated with statistically significant results. 

The state having case mix payment was associated with a statistically significant decrease 

in the percent of residents with low care scores (-1.420 percentage points), low cognitive 

performance scores (-2.772 percentage points), and fewer residents under the age of 65 (-

0.277 percentage points). It was associated with an increase in the average ADL score in 

a facility (0.208 points). Increases in the average age of nursing facility residents were 

associated with decrease in the percentage of residents with low care scores and low 

cognitive performance scores.  

Similar to the previous model set, year fixed effects were all statistically 

significant at the 0.1 percent level. Across all years, the year fixed effects were associated 

with a decrease in the percent of nursing facility residents with low care scores, and the 

percent with low cognitive performance scores. Year fixed effects were consistently 
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associated with increases in the average ADL score, and the percent of residents under 

age 65. This demonstrates ongoing time trends that were independent of the other 

explanatory variables included in the models. 

Table 4-7. Fixed effects model, participation in HCBS initiatives, weighted 

  (1) (2) (3) (4) 
VARIABLES Percent 

Low Care 
Average 

ADL 
Percent 

Low CPS 
Percent 

<65 
          
Percent of Medicaid LTSS 
spending for HCBS 0.048*** -0.001 0.157*** -0.020 
 (0.011) (0.002) (0.016) (0.013) 
Nursing facility beds per 1000 
elderly in county NF is located 0.014* 0.001 0.076*** -0.048*** 
 (0.008) (0.002) (0.011) (0.011) 
Interaction of HCBS spending 
and nursing facility beds per 
1000 elderly -0.000 -0.000 -0.002*** 0.001*** 
 (0.000) (0.000) (0.000) (0.000) 
State participated in the MFP 
demonstration -0.071 -0.105*** -0.104 -0.110 
 (0.122) (0.026) (0.174) (0.139) 
State had an MLTSS program 0.306* -0.112*** 0.748*** -0.730*** 
 (0.173) (0.033) (0.263) (0.171) 
Medicaid per diem rate 0.000 -0.000 0.003 -0.011*** 
 (0.002) (0.000) (0.004) (0.003) 
State has case mix payment -1.420*** 0.208*** -2.772*** -0.277 
 (0.174) (0.039) (0.315) (0.189) 
Number of home health 
agencies per 1000 elderly in 
county NF is located -0.251 0.308*** -2.921*** 

  (0.272) (0.061) (0.487) 
 Concentration and 

competition index in county 
NF is located 0.985 -0.072 1.466 -1.596* 
 (0.838) (0.178) (1.384) (0.914) 
Occupancy rate 0.006 -0.007*** -0.016*** -0.021*** 
 (0.005) (0.001) (0.005) (0.006) 
Total number of NF beds 0.000 -0.002*** 0.001 0.002 
 (0.003) (0.001) (0.005) (0.005) 
Average age in NF -0.537*** 0.115*** -0.655*** 

  (0.031) (0.005) (0.029) 
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  (1) (2) (3) (4) 
VARIABLES Percent 

Low Care 
Average 

ADL 
Percent 

Low CPS 
Percent 

<65 
Percent of residents covered 
by Medicaid 0.019*** -0.004*** -0.009** 0.043*** 
 (0.003) (0.001) (0.004) (0.004) 
Percent of NF days covered by 
the Medicare SNF benefit -0.080*** 0.016*** 0.180*** 0.009 
 (0.007) (0.001) (0.011) (0.008) 
Percent of female residents in 
NF -0.022*** 0.013*** -0.005 -0.468*** 
 (0.007) (0.001) (0.009) (0.010) 
Percent of white residents in 
NF 0.036*** -0.017*** 0.067*** -0.076*** 
 (0.008) (0.001) (0.011) (0.009) 
Year = 2001 -0.653*** 0.033*** -0.429*** 0.510*** 
 (0.064) (0.012) (0.076) (0.086) 
Year = 2002 -1.171*** 0.111*** -0.712*** 1.450*** 
 (0.082) (0.017) (0.107) (0.110) 
Year = 2003 -1.750*** 0.162*** -0.968*** 2.147*** 
 (0.104) (0.022) (0.142) (0.137) 
Year = 2004 -2.291*** 0.248*** -1.155*** 2.829*** 
 (0.120) (0.025) (0.169) (0.161) 
Year = 2005 -2.866*** 0.352*** -1.183*** 3.526*** 
 (0.133) (0.028) (0.191) (0.178) 
Year = 2006 -3.275*** 0.469*** -1.244*** 3.719*** 
 (0.146) (0.031) (0.212) (0.196) 
Year = 2007 -4.035*** 0.629*** -1.359*** 3.859*** 
 (0.160) (0.034) (0.235) (0.213) 
Year = 2008 -4.696*** 0.847*** -1.392*** 4.042*** 
 (0.185) (0.040) (0.272) (0.241) 
Year = 2009 -5.747*** 1.093*** -2.013*** 4.132*** 
 (0.211) (0.045) (0.313) (0.270) 
Year = 2010 -6.387*** 1.218*** -2.123*** 4.216*** 
 (0.220) (0.047) (0.317) (0.279) 
Year = 2011 -5.343*** 1.108*** 

 
2.916*** 

 (0.231) (0.050) 
 

(0.288) 
Year = 2012 -6.535*** 1.421*** 

 
2.873*** 

 (0.239) (0.051) 
 

(0.294) 
Year = 2013 -6.974*** 1.480*** 

 
2.787*** 

 (0.260) (0.055) 
 

(0.315) 
Year = 2014 -7.341*** 1.486*** 

 
2.821*** 

 (0.278) (0.058) 
 

(0.332) 
Constant 62.224*** 7.407*** 83.682*** 55.743*** 
 (2.422) (0.429) (2.627) (1.621) 
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  (1) (2) (3) (4) 
VARIABLES Percent 

Low Care 
Average 

ADL 
Percent 

Low CPS 
Percent 

<65 
Observations 96,443 195,747 133,453 80,418 
R-squared 0.157 0.122 0.040 0.323 
Number of nfid 13,189 14,379 14,086 11,128 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1     
Notes: NF is nursing facility. ADL is activities of daily living. CPS is low cognitive 
performance score. HCBS is home and community-based services. LTSS is long-term 
services and supports. 

Results of Multiple HCBS-promoting Initiatives 

Model 3 is similar to Model 2 but includes an aggregate construct of the number 

of HCBS-promoting initiatives in a state. For each year, a count was created to determine 

the number of HCBS-promoting initiatives in each state (from zero to four) in each year 

of the analysis. 

To review, this dissertation hypothesized that: 

• The number of HCBS programs would be associated with a decrease in the 

percent of nursing facility residents with low care needs; 

• The number of HCBS programs would be associated with an increase in the 

average ADL score among nursing facility residents; 

• The number of HCBS programs would be associated with a decrease in the 

percent of nursing facility residents with low cognitive performance scores; and 

• The number of HCBS programs would be associated with a decrease in the 

percent of nursing facility residents under age 65. 
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Main Independent Variables 

The number of HCBS-promoting programs was associated with a statistically 

significant decrease in the percent of residents under age 65 (-0.3 percentage points) 

(Table 4-8). The number of programs was associated with a decrease in the percentage of 

nursing facility residents with low care scores (-0.143 percentage points), and an 

increasing percentage of residents with low cognitive performance scores (0.184 

percentage points), but these were not statistically significant. The number of HCBS-

promoting programs was associated with an increase in the average ADL score (0.003 

points), but this was not statistically significant.  

Results related to HCBS spending were mainly consistent with previous models 

(Table 4-8). An increased percentage of state LTSS spending on HCBS was associated 

with increases in the percent of low care residents (0.050 percentage points) and low 

cognitive scores (0.159 percentage points). An increased percentage of HCBS spending 

was as associated with a decrease in the percent of residents under age 65 (-0.023 

percentage points). The relationship with average ADL was not was not statistically 

significant. 

Also similar to previous models, the coefficients for the interaction term generally 

reversed what was found for the original HCBS spending variable. The one exception 

was for the average ADL score, which was negative in both cases, but statistically 

significant at the 1 percent level for the interaction term (-0.001 points). 
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Other Independent Variables 

Results for case mix payment and the number of home health agencies per 1,000 

elderly county residents were consistent with the previous model sets.  Increases in the 

per diem rate were associated with small statistically insignificant changes, except for a 

decrease in the percent of residents under 65 (-0.011 percentage points). The results 

related to the concentration and competition of nursing facilities in the county was 

significant and negative for the percent of residents under 65 (-1.601 percentage points). 

Increases in the occupancy rate were associated with an increase in the percentage of low 

care residents and average ADL score, but a decrease in the other two outcomes of 

interest.   

The year fixed effects were consistent with the results of previous model sets. 

Table 4-8. Fixed effects model, count of HCBS initiatives, weighted 

  (1) (2) (3) (4) 
VARIABLES Percent 

Low Care 
Average 

ADL 
Percent 

Low CPS 
Percent <65 

          
Percent of Medicaid LTSS 
spending for HCBS 0.050*** -0.001 0.159*** -0.023* 
 (0.011) (0.002) (0.016) (0.013) 
Nursing facility beds per 
1000 elderly in county NF 
is located 0.013 0.001 0.079*** -0.049*** 
 (0.008) (0.002) (0.011) (0.011) 
Interaction of HCBS 
spending and nursing 
facility beds per 1000 
elderly -0.000 -0.000** -0.002*** 0.001*** 
 (0.000) (0.000) (0.000) (0.000) 
Number of HCBS 
promoting initiatives in 
state -0.143 0.003 0.184 -0.300*** 
 (0.092) (0.018) (0.147) (0.094) 
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  (1) (2) (3) (4) 
VARIABLES Percent 

Low Care 
Average 

ADL 
Percent 

Low CPS 
Percent <65 

Medicaid per diem rate 0.000 -0.000 0.003 -0.011*** 
 (0.002) (0.000) (0.004) (0.003) 
State has case mix payment -1.387*** 0.194*** -2.627*** -0.349* 
 (0.175) (0.039) (0.313) (0.188) 
Number of home health 
agencies per 1000 elderly in 
county NF is located -0.267 0.305*** -2.980*** 

  (0.271) (0.061) (0.487) 
 Concentration and 

competition index in 
county NF is located 0.995 -0.070 1.458 -1.601* 
 (0.840) (0.179) (1.389) (0.918) 
Total number of NF beds 0.000 -0.002*** 0.001 0.002 
 (0.004) (0.001) (0.005) (0.005) 
Average age in NF -0.535*** 0.114*** -0.654*** 

  (0.031) (0.005) (0.029) 
 Occupancy rate 0.006 -0.007*** -0.016*** -0.021*** 

 (0.005) (0.001) (0.005) (0.006) 
Percent of residents 
covered by Medicaid 0.019*** -0.004*** -0.009** 0.044*** 
 (0.003) (0.001) (0.004) (0.004) 
Percent of NF days covered 
by the Medicare SNF 
benefit -0.080*** 0.016*** 0.180*** 0.009 
 (0.007) (0.001) (0.011) (0.008) 
Percent of female residents 
in NF -0.022*** 0.014*** -0.006 -0.468*** 
 (0.007) (0.001) (0.009) (0.010) 
Percent of white residents 
in NF 0.036*** -0.017*** 0.068*** -0.078*** 
 (0.008) (0.001) (0.011) (0.009) 
Year = 2001 -0.659*** 0.035*** -0.426*** 0.516*** 
 (0.064) (0.013) (0.076) (0.086) 
Year = 2002 -1.181*** 0.113*** -0.713*** 1.457*** 
 (0.082) (0.017) (0.107) (0.110) 
Year = 2003 -1.769*** 0.166*** -0.966*** 2.160*** 
 (0.104) (0.022) (0.142) (0.137) 
Year = 2004 -2.304*** 0.251*** -1.133*** 2.834*** 
 (0.121) (0.025) (0.169) (0.161) 
Year = 2005 -2.874*** 0.353*** -1.144*** 3.521*** 
 (0.133) (0.028) (0.191) (0.179) 
Year = 2006 -3.288*** 0.472*** -1.199*** 3.716*** 
 (0.146) (0.031) (0.212) (0.196) 
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  (1) (2) (3) (4) 
VARIABLES Percent 

Low Care 
Average 

ADL 
Percent 

Low CPS 
Percent <65 

Year = 2007 -4.057*** 0.634*** -1.309*** 3.859*** 
 (0.161) (0.035) (0.234) (0.214) 
Year = 2008 -4.687*** 0.795*** -1.491*** 4.144*** 
 (0.181) (0.039) (0.271) (0.234) 
Year = 2009 -5.703*** 1.010*** -2.144*** 4.256*** 
 (0.205) (0.043) (0.312) (0.257) 
Year = 2010 -6.339*** 1.137*** -2.224*** 4.331*** 
 (0.215) (0.045) (0.317) (0.265) 
Year = 2011 -5.253*** 1.016*** 

 
3.035*** 

 (0.226) (0.048) 
 

(0.276) 
Year = 2012 -6.412*** 1.326*** 

 
3.057*** 

 (0.241) (0.051) 
 

(0.286) 
Year = 2013 -6.801*** 1.378*** 

 
3.072*** 

 (0.267) (0.056) 
 

(0.314) 
Year = 2014 -7.108*** 1.371*** 

 
3.096*** 

 (0.289) (0.060) 
 

(0.339) 
Constant 62.162*** 7.407*** 83.514*** 55.786*** 
 (2.422) (0.430) (2.628) (1.621) 
 

    Observations 96,443 195,747 133,453 80,418 
R-squared 0.157 0.122 0.040 0.323 
Number of nfid 13,189 14,379 14,086 11,128 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
Notes: NF is nursing facility. ADL is activities of daily living. CPS is low cognitive 
performance score. HCBS is home and community-based services. LTSS is long-term 
services and supports. 

Results of Waiting List Ratio Model 

 Model 4 covered only years 2007 to 2014 given the limitation in availability on 

waiting lists. To review, this dissertation hypothesized that: 

• The waiting list ratio would be associated with an increase in the percent of 

nursing facility residents with low care needs; 

• The waiting list ratio would be associated with a decrease in the average ADL 

score among nursing facility residents; 
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• The waiting list ratio would be associated with an increase in the percent of 

nursing facility residents with low cognitive performance scores; and 

• The waiting list ratio would be associated with an increase in the percent of 

nursing facility residents under age 65. 

Main Independent Variables 

The waitlist ratio was associated with a statistically significant decrease in the 

percent of nursing facility residents that were low care (-0.005 percentage points) and had 

a low cognitive performance score (-0.022 percentage points) (Table 11). These were 

significant at the 0.01 level. An increase in the wait list ratio was also associated with an 

increase in the percent of residents who were under 65 (0.002), but was not significant, 

and an increase in the average ADL score (0.001 percent), which was significant at the 1 

percent level. 

 Increases in the percent of state HCBS spending on HCBS was associated with an 

increase in the percent of residents with low care scores (0.054 percentage points) and 

low cognitive performance scores (0.212 percentage points). The percent of state LTSS 

spending on HCBS was associated with a statistically significant decrease in the average 

ADL score (-0.019 percentage points) and the percent of residents under age 65 (-0.005 

percentage points). 

 Results for the interaction between HCBS spending and nursing facility bed 

availability differed for three of the four outcome measures. The percent of state LTSS 

spending on HCBS was associated with a statistically significant increase in the average 

ADL score and the percent of residents under age 65 (less than 0.001 points), and a 
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decrease in the proportion of residents with low cognitive performance scores (-0.003 

points). The result for the percent of residents with low care scores was not statistically 

significant. 

Other Independent Variables 

 Unlike the previous model sets, there were only two significant association of the 

Medicaid per diem rate at the 5 percent level. Average age was associated with a decrease 

in the percent of residents who had low care scores (-0.538 percentage points) and 

cognitive performance scores (-0.737 percentage points), and an increase in the average 

ADL score (0.119 percentage points). The number of home health agencies per 1,000 

elder lay residents was associated with statistically significant decreases in the percent of 

residents who had low cognitive performance scores and average ADL.  

 Year fixed effects were consistently associated with statistically significant 

decreases in the percent of residents with low care scores and low cognitive performance 

scores, and increases in the average ADL score. Year effects were mixed for the percent 

of residents under 65. 

Table 4-9. Fixed effects model, waiting list ratio, weighted 

  (1) (2) (3) (4) 
VARIABLES Percent 

Low Care 
Average 

ADL 
Percent 

Low CPS 
Percent 

<65 
          
Percent of Medicaid LTSS 
spending for HCBS 0.054** -0.019*** 0.212*** -0.005 
 (0.023) (0.004) (0.032) (0.022) 
Nursing facility beds per 
1000 elderly in county NF is 
located -0.020 0.000 0.057** 0.037* 
 (0.019) (0.003) (0.027) (0.020) 
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  (1) (2) (3) (4) 
VARIABLES Percent 

Low Care 
Average 

ADL 
Percent 

Low CPS 
Percent 

<65 
Interaction of HCBS 
spending and nursing facility 
beds per 1000 elderly 0.000 0.000** -0.003*** 0.000 
 (0.000) (0.000) (0.001) (0.000) 
Waiting list length as 
percentage of waiver 
participants -0.005*** 0.001*** -0.022*** 0.002 
 (0.001) (0.000) (0.003) (0.001) 
Medicaid per diem rate -0.003 0.000 -0.021*** -0.003 
 (0.003) (0.001) (0.006) (0.003) 
State has case mix payment 0.277 -0.030 1.242** -0.516** 
 (0.274) (0.044) (0.625) (0.201) 
Number of home health 
agencies per 1000 elderly in 
county NF is located 0.032 -0.145** -4.580*** 

  (0.402) (0.064) (1.021) 
 Concentration and 

competition index in county 
NF is located -1.543 0.270* -5.410* -0.208 
 (0.949) (0.163) (2.843) (0.849) 
Occupancy rate 0.006 -0.007*** -0.003 -0.036*** 
 (0.007) (0.001) (0.009) (0.007) 
Total number of NF beds -0.004 -0.004*** 0.012 -0.006 
 (0.006) (0.001) (0.009) (0.006) 
Average age in NF -0.538*** 0.119*** -0.737*** 

  (0.037) (0.006) (0.043) 
 Percent of residents covered 

by Medicaid 0.025*** -0.004*** -0.006 0.039*** 
 (0.005) (0.001) (0.006) (0.004) 
Percent of NF days covered 
by the Medicare SNF benefit 0.018** 0.009*** 0.171*** 0.029*** 
 (0.009) (0.001) (0.018) (0.007) 
Percent of female residents in 
NF -0.013 0.011*** -0.022* -0.335*** 
 (0.010) (0.001) (0.012) (0.009) 
Percent of white residents in 
NF 0.013 -0.006*** 0.077*** -0.065*** 
 (0.008) (0.001) (0.016) (0.007) 
Year = 2008 -0.848*** 0.179*** -0.022 0.198*** 
 (0.074) (0.012) (0.077) (0.067) 
Year = 2009 -1.799*** 0.398*** -0.718*** 0.311*** 
 (0.102) (0.017) (0.128) (0.093) 
Year = 2010 -2.515*** 0.547*** -1.069*** 0.599*** 
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  (1) (2) (3) (4) 
VARIABLES Percent 

Low Care 
Average 

ADL 
Percent 

Low CPS 
Percent 

<65 
 (0.129) (0.022) (0.166) (0.120) 
Year = 2011 -1.552*** 0.441*** 

 
-0.610*** 

 (0.152) (0.026) 
 

(0.139) 
Year = 2012 -2.589*** 0.724*** 

 
-0.583*** 

 (0.163) (0.028) 
 

(0.154) 
Year = 2013 -3.112*** 0.796*** 

 
-0.561*** 

Year = 2014 (0.196) (0.032) 
 

(0.174) 
 -3.596*** 0.825***  -0.470** 
 (0.223) (0.035)  (0.191) 
Constant 59.363*** 7.579*** 90.600*** 47.894*** 
 (3.327) (0.548) (4.419) (1.962) 
 

    Observations 42,091 97,348 45,176 43,295 
R-squared 0.067 0.064 0.035 0.138 
Number of nfid 11,029 14,038 13,257 9,528 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
Notes: NF is nursing facility. ADL is activities of daily living. CPS is low cognitive 
performance score. HCBS is home and community-based services. LTSS is long-term 
services and supports. 

Sensitivity Analyses 

Comparison of Weighted and Unweighted Results 

 Results of the unweighted models are reported in Appendix A.  The results of the 

unweighted model were generally consistent with the weighted models discussed 

previously. For the main independent variables under review (those related to HCBS 

spending, HCBS-promoting initiatives, and waiting lists) there were only small changes 

in the magnitude of coefficients and the level of significance.  

Hausman Test 

 For this dissertation, the fixed effects approach was proposed because there did 

not appear to be a reason to assume that unmeasured characteristics of facilities would 
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not be correlated with any of the variables in the model. However, in order to confirm 

that fixed effects is the preferred approach, the Hausman test was performed, which 

compares the coefficients of the fixed effects and random effects models (Allison, 2009). 

The null hypothesis of the Hausman test is that these coefficients are identical. 

The Hausman Test was conducted for 4 of the 16 of the models tested in this 

study (the four that included states’ participation in MFP and MLTSS). Unweighted 

models were used given Stata instructions that analytic weights were not permissible for 

random effects. Similarly, the Hausman test did not allow for the use of the robust option, 

so it was run without it. The results were consistent in rejecting the null hypothesis. The 

test did not provide evidence for systematic differences between the fixed and random 

effects coefficients (see example in Appendix D). Given that consistency it was decided 

that the other models, which had only minor differences in specifications, did not need to 

be tested. The Hausman test demonstrated that the p values of the coefficients were 

statistically significant at the 5 percent level. This demonstrates that there are statistically 

significant differences in the coefficients between the fixed effects and random effects 

model. In this case, the choice of fixed effects is supported (Allison, 2009). 

Mean Imputation 

A second set of models were run using mean imputation for the variables 

measuring the Medicaid per diem rate and number of home health agencies in the county 

per 1,000 elderly. First, a mean was created for each facility for the years where data did 

exist, then missing years were replaced with this mean. The results showed no major 

differences compared to the carryforward method, with only small changes in the 

coefficients, typically at the thousands decimal level, and significance levels.  
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Chapter 5 - Discussion 

 This study found few effects of HCBS-promoting initiatives that were associated 

with what are considered the more desirable outcome of having fewer residents whose 

needs might be appropriately served in the community. There were statistically 

significant associations between a facility being located in a state with MLTSS and a 

decreased percent of residents under age 65. A similar association was found for 

increasing numbers of HCBS promoting initiatives, which was also associated with a 

decrease in the percent of residents with low care needs. 

 These results suggest that, unlike what was predicted, HCBS spending and HCBS 

promoting initiatives are not generally associated with positive outcomes in terms of 

characteristics of nursing facility residents, with a few exceptions. In most cases the study 

found the opposite of what was expected: increases in state HCBS spending or 

participation HCBS investments that were associated with lowered average acuity among 

nursing facilities’ residents. Furthermore, the data on waiting lists suggested that in most 

cases the increasing volume of waiting list length in percent to 1915(c) waiver 

participants was associated with increased nursing facility resident acuity. This does not 

suggest that waiting lists push people who would have otherwise been well suited for 

HCBS into institutions as was expected, with the potential exception of younger 

residents. 

 These results suggest evidence for a woodwork effect that may draw more 

individuals into Medicaid-covered LTSS in the aggregate. As a result, more individuals 

may be served in the community but without better outcomes among nursing facility 
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residents. Although at the aggregate Medicaid HCBS spending is increasing relative to 

institutional services, this could be driven by individuals who would not have otherwise 

been institutionalized in the absence of HCBS. This is discussed further in the following 

pages. 

HCBS Spending Only 

 In the model set that only included the percent of state LTSS spending that was 

for HCBS, several of the results contradicted expectations. The coefficient for HCBS 

spending was associated with increases in the percent of residents who were low care or 

had low cognitive performance scores. It was also associated with a decrease in the 

average ADL scores, although that was not statistically significant. The results were in 

accordance with expectations for the percent of residents under age 65; increased HCBS 

spending as a percent of total Medicaid LTSS spending was associated with a decrease in 

younger residents. 

 Results for the interaction term showed that there may be more positive effects of 

HCBS spending when it is considered conditional on the availability of nursing facility 

beds in a county. The coefficients for the percent of residents with low care and low 

cognitive performance scores were both negative when the interaction term was added. 

The result for the percent of residents under age 65 reversed. Nursing facility bed 

availability alone was associated with increases in the percent of residents with low care 

scores and low cognitive performance scores. That would suggest that when beds are in 

greater supply facilities would fill them with whomever they may get, even if that means 

they are low acuity. HCBS investments might moderate effects from incentives from 
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increased bed availability given that the interaction terms were associated with increased 

acuity. 

 The results conflicted with some of the hypotheses, but the literature on the 

effects of HCBS spending contained some caveats that suggest that its effects on nursing 

facility acuity requires certain conditions. Mor and colleagues (2007) found that 

increased HCBS spending as a percent of Medicaid LTSS was associated with a 

reduction in long-stay residents with low care needs, which contradicts what was found in 

this research. However, although while Muramatusu and colleagues (2007) found 

associations between states with higher HCBS expenditures and decreased nursing 

facility admission risk, this was only true where seniors did not have living children. 

Given that the data set used in this analysis did not contain information on the availability 

of family caregivers it was not possible to incorporate this into the research. 

 The results of this analysis appear more in line with the results found by Thomas 

and Mor (2013), which found that home-delivered meals were associated with decreases 

in low-care nursing facility residents. However, they did not find an association between 

HCBS expenditures and low-care residents. The authors noted that some residents in their 

sample were probably not Medicaid eligible, which is also the case for this research as it 

used data produced by the same research group. 

 The lack of expected results in this area suggests some support for a woodwork 

effect from state investments in HCBS. As discussed earlier, this is the concern that 

rather than substituting HCBS for institutional care, increased HCBS investments might 

draw new beneficiaries to Medicaid LTSS. A woodwork effect has been supported by the 
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literature, although authors have argued it is offset by other positive benefits of HCBS 

(Kemper et al., 1987, LaPlante, 2013). It was hypothesized in this dissertation that HCBS 

investments would have certain effects on the composition of nursing facility resident 

characteristics. The results were not as expected, but instead suggest that HCBS 

investments might attract beneficiaries who may not have been likely to receive 

Medicaid-covered LTSS in the absence of these investments. HCBS investments could, 

for example, increase awareness of Medicaid coverage of LTSS in ways that brings in 

individuals both into HCBS and institutions.  

HCBS-Promoting Initiatives 

 The addition of HCBS promoting initiatives resulted in consistency in the 

coefficients for HCBS spending and the interaction term. For participation in the MFP 

demonstration, coefficients for the percent of low care and low cognitive performance, as 

well as the percent of residents under 65 were all negative as expected, but the results 

were not statistically significant. The only statistically significant coefficient was for the 

average ADL score, which was in the opposite direction of what was expected. 

Participation in MFP therefore did not appear to have the effects that were intended, 

although in general it did not have negative effects either. MFP participation, in general, 

did not have much effect on nursing facility outcomes. 

 It is difficult to reflect on the results on MFP in regard to the literature as there 

has been little written on the program. The reports and evaluations of MFP focused 

primarily on the results for individuals who participated in the program, and not broader 

effects on Medicaid recipients. It is possible that MFP participants’ acuity was not lower 
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on average than individuals who remained in institutions, and thus had no effect on 

nursing facility acuity overall. In addition, given the small numbers of transitioning 

beneficiaries in some states, there may not have been enough transitions per facility to 

have had measurable effects. 

 For states with MLTSS, the results were all statistically significant, but the only 

outcome that agreed with the alternate hypothesis was the one for the percent of residents 

under age 65. The presence of MLTSS in a state was associated with a 0.73 percentage 

point decrease in the percent of residents under age 65. However, the results for the other 

three outcomes in the opposite direction of what was expected. This suggests that 

MLTSS adoption had the opposite result of what was expected. This could be due to 

several reasons. In moving to MLTSS some states may have eliminated waiting lists, thus 

bringing more people into the system (Saucier, Kasten, & Amos, 2017). This group may 

be getting both HCBS services and institutional services. In addition, to the extent that 

MLTSS plans are serving more enrollees in the community, nursing facilities may be 

attempting to fill beds with lower acuity residents. Given that some MLTSS programs are 

regional, or voluntary, may also mean that too few individuals were included in these 

programs to create measurable changes in the outcomes of interest (Lewis et al., 2018). 

 As described in the literature review, states can provide MLTSS plans with 

incentives such as blended rates to promote serving more beneficiaries in the community 

(GAO, 2017). To the extent that MLTSS program efforts are working, plans may be 

achieving the best results in serving younger residents in the community when possible. 

Knowing that these beneficiaries are likely to remain Medicaid-eligible for many years 

they may see these as the best population on which to focus efforts to promote HCBS. 
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Younger individuals with disabilities likely have issues that will affect them across their 

lifespan, so they not likely to lose their Medicaid status, and are young enough that they 

may live for many years or even decades. Given this, managed care plans are aware that 

these members will likely remain in their plans for a while and have incentives to try to 

serve them in the most cost-effective location. 

 For the number of HCBS-promoting initiatives, which included all four initiatives 

under exploration, each HCBS initiative was associated with a 0.3 percentage point 

decrease in the percentage of residents under age 65, which was statistically significant at 

the 1 percent level. Participation in multiple initiatives was also associated with a 

decrease in the percent of residents with low care scores (-0.143 percentage points). This 

stands out because there were no desirable effects for this outcome measure seen for MFP 

and MLTSS alone. This suggests that either participation in BIP or CFC had an effect on 

resident acuity, or that there was a cumulative effect of participation in multiple 

initiatives.  

 Cumulative effects could be possible because each HCBS-promoting initiative 

targeted different aspects of the LTSS infrastructure. For example, while MFP had its 

focus on transitioning beneficiaries from institutions to home, BIP provided states with 

funds to work on infrastructure changes that may have diverted beneficiaries from ever 

entering a nursing home (CMS, 2017a, 2017b). Thus, the combination of multiple 

initiatives may have additional effects on the percent of nursing home residents under age 

65 that could not be seen when solely looking at MFP and MLTSS. 
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Waiting List Ratio 

 The ratio of waiting lists to the number of people being served under HCBS 

waivers was created as a proxy for unmet need. The presence and size of a waiting list 

was associated with small, but significant decreases in the percent of low care residents, 

and percent of residents with low cognitive performance scores. It was associated with an 

increase in the average ADL score, which was also significant at the 1 percent level. It 

was associated with a statistically significant increase in the percentage of residents under 

age 65 (0.002 percentage points). 

 In these cases, three of the coefficients for the waiting list ratio did not meet 

expectations relative to the alternative hypothesis. In these cases, unfavorable outcomes 

are those that result in an increased percent of residents with needs that might be better 

served in the community, and greater numbers of younger beneficiaries. That did not 

occur, as increasing size of a waiting list in proportion to the number of individuals 

receiving 1915(c) waiver services was associated with decreases in the percent of 

residents with low care and low cognitive performance scores, and an increase in average 

ADLs. 

 Waiting lists were however associated with greater numbers of people under age 

65, an undesirable outcome. This finding may be troubling to policy makers for two 

reasons. First, greater numbers of people under 65 in nursing facilities when there is a 

presence of a waiting list may mean that individuals in the community who could be 

better cared for in the home are not being served. Second, given that beneficiaries who 

are under 65 will likely need services for a greater period of time, those who do reside in 
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the nursing facilities may remain there for years or even decades. Thus, any savings that 

may have been forgone by diverting those beneficiaries from nursing facilities are 

potentially lost for a longer period than they might be for an elderly resident who may 

only live in a facility a few years. 

 The data on waiting lists is not granular enough to understand how long 

individuals stay on waiting lists. Prior research suggested that wait times of longer than 

six months were more likely to lead to nursing facility stays than waiting times of less 

than six months (Peterson et al., 2014). These results suggest that, overall, the presence 

and size of a waiting list may influence the types of beneficiaries who reside in nursing 

facilities. Waiting lists might be a lever that counteracts a potential woodwork effect from 

investments in HCBS. However, it is a blunt instrument and will capture individuals who 

might have been able to utilize family caregivers and other natural supports to remain in 

the community, potentially at a lower cost than being institutionalized.. 

Other State, County, and Facility Factors 

 Despite the findings regarding the primary dependent variables under review, 

statistically significant results were found for a number of other factors. Unless stated 

otherwise, results below are related to the model set including HCBS spending, MFP, and 

MLTSS. 

State Characteristics 

 Certain state Medicaid payment policies appear to promote desirable outcomes 

among nursing facility residents. This supports the importance of state Medicaid policy in 
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incentivizing facilities to admit residents who are best served in institutions, even if 

HCBS-promoting initiatives only had modest effects. Increasing per diem payment was 

associated with decreases in the percent of under age 65. 

 In addition, states’ case mix payment was associated with favorable outcomes for 

all four outcomes under review. Furthermore, the coefficients were among some of the 

largest in the model. Case mix payment means that the payments are adjusted for resident 

acuity (MACPAC, 2016b). Case mix adjustment promotes positive incentives by paying 

facilities more for residents who are sicker, and less for residents who are healthier. This 

removes adverse incentives for facilities to admit healthier beneficiaries. If there were no 

payment adjustments for acuity the facility will be better off financially by serving these 

residents compared to those with greater needs (Feng, 2006). These findings are 

consistent with past research conducted by Feng and colleagues (2006) that found the 

adoption of case-mix payment was associated with increased acuity. 

County Characteristics 

 County characteristics explored included the number of home health agencies per 

1,000 elderly residents, and the concentration and competition index for nursing homes. 

The results demonstrated that increasing numbers of home health agencies were typically 

associated with statistically significant decreases in the percent of residents with low 

cognitive performance scores and increases in the average ADL score. This suggests that 

increasing numbers of home health agencies may facilitate access to HCBS. This is 

consistent with work done by Arling and colleagues, which found that facilities 

community discharge rates were influenced by the ratio of HCBS recipients to nursing 
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home residents (Arling, Abrahamson, Cooke, Kane, & Lewis, 2011). As noted earlier, 

there have been noted constraints in the supply of direct care workers (IOM, 2008; 

Orman, Velkoff, & Hogan, 2014; PHI, 2017; Stone & Harahan, 2010). It is possible that 

were workforce capacity constraints solved it might lead to greater numbers of nursing 

facility residents, at which point there could be additional shifts seen in the acuity rates of 

nursing facility residents. On the other hand, given the suggestion of a woodwork effect, 

additional capacity might capture individuals currently receiving informal services, and 

facilities might find ways to adapt and admit lower acuity residents to fight declines in 

occupancy rates as competition with HCBS providers increases. 

 Nursing home competition was associated with a decrease in the percent of 

beneficiaries under age 65, but it was only significant at the 10 percent level. This result 

is suggests that increased market competition does not lead to a lower percent of residents 

under 65. 

Facility Factors 

 As noted in the literature review, there is some evidence in the literature that 

facility characteristics are associated with resident characteristics. This dissertation 

largely supports the contribution of facility factors. First, occupancy rate was associated 

with a statistically significant decrease in the average ADL score, percent of residents 

with low cognitive performance scores, and percent of residents under age 65. These are 

mixed results in terms of desirability; the occupancy rate was not associated with an 

increase in the percent of residents with low care scores, and the decrease in the average 

ADL rate is not a desirable outcome. However, the data do suggest that as a nursing 
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facility’s beds are filled, there may be a lower likelihood that they admit beneficiaries 

with low cognitive needs or younger beneficiaries. Increasing numbers of beds in a 

facility were not typically associated with undesirable outcomes, somewhat in 

contradiction to the results for occupancy rate, as the results were not typically 

statistically significant in the HCBS-promoting models. 

 A greater percent of nursing facility days covered by the Medicare SNF benefit 

were associated with a decreased percent of residents with low care needs, an increase in 

average ADL score, and an increase in cognitive performance scores. This suggests that 

SNF stays are mainly associated with positive effects for physical rather than cognitive 

outcomes. This is likely because of the post-acute nature of the SNF benefit, which 

generally follows an inpatient stay (CMS, 2017d). 

 Factors related to aggregated beneficiary characteristics had some association 

with beneficiary outcomes. Increases in the average age and the percent of female 

residents were both associated with decreases in the percent of residents who were low 

care or had low cognitive performance scores, and increases in the average ADL score. 

Increased age has been associated with increased risk of institutionalization and 

functional impairment (Miller & Weissert, 2000). Given that being female and increased 

age were fairly correlated it seems sensible that increasing percent of female residents 

would have similar effects to age. In contrast, being white was associated with increases 

in the percent of low need residents. The literature demonstrated that being black was 

associated with decreased risk of institutionalization (Blackburn et al., 2016). Thus, it 

might be expected that facilities with a greater proportion of white residents might see an 

increase in lower-need residents as was seen. 
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Year Effects 

 Dummy variables for the years under review were consistently statistically 

significant, and generally followed the trends seen in the descriptive statistics. The 

descriptive statistics demonstrated that over time acuity levels are rising, with the 

exception of the percent of residents with low cognitive scores. Potential explanations 

aside from actual acuity differences could include coding changes, as facilities might be 

more likely to upcode residents to higher acuity levels to receive payments based on 

higher acuity (Feng et al., 2006).  

 Another possible explanation could be the increasing availability of assisted living 

such as continuing care retirement communities (Grawbowski, Stevenson, and Cornell, 

2012). Some Medicaid only have limited coverage of assisted living, including personal 

care services provided but not room and board (Grabowski et al., 2012). Thus, the 

changes in acuity could be from individuals that choose to live in assisted living rather 

than spend down their assets to become Medicaid eligible in a nursing facility. Work by 

Clement and Khushalani (2015) found that in certain markets in Virginia in 2010 there 

was an association between the availability of assisted living and average ADL scores in 

nursing facilities. Specifically, in areas with low or mid levels of assisted living beds, 

facilities had higher ADL scores. This suggests that to the extent assisted living has been 

more available over time it may substitute for nursing facility beds for some lower-acuity 

residents. 
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Limitations 

The limitations of this dissertation include incomplete data availability, 

particularly historical information on Medicaid program policies. In addition, information 

was limited on other factors that might affect the ability of individuals to remain in the 

community such as housing availability and the presence of natural supports. 

 
Medicaid Programmatic Data Availability 

Medicaid programs differ in many ways, as states have considerable flexibility 

within federal requirements (Artiga, Hinton, Rudowitz, & Musumechi, 2017). This is 

particularly true for HCBS, which, as noted earlier, is provided through a variety of state 

plan and waiver options (MACPAC, 2014). Medicaid LTSS eligibility is complex as it is 

based on both financial and functional criteria, and each state can use different criteria 

and eligibility pathways (MACPAC, 2014). Thus what qualifies an individual for 

Medicaid-covered HCBS in one state may not in another state. Thomas and Mor (2013) 

acknowledged a limitation of their analysis of the effect of OAA spending on nursing 

facility acuity may have been that some low-care residents were not Medicaid eligible. 

The authors suggested analyses in the future could incorporate some measure of 

Medicaid generosity. However, there was limited data on the variation in financial or 

functional eligibility criteria over the entire time period under review in this study thus 

this dissertation was also limited in this manner. For example, rules around the resources 

that a spouse can hold while preserving Medicaid eligibility vary by state. States that 

allow spouses to retain more resources could be considered more generous. However, 

specific information on spousal impoverishment is limited to state surveys that were not 
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available for each year in this analysis (O’Malley Watts, Cornachione, & Musumeci, 

2016). Information on spousal impoverishment protections is thus restricted to point in 

time estimates that do not provide data for each year to be considered in a fixed effects 

model. There is even less information available on the extent to which functional criteria 

vary, as they are determined by a variety of state policies and measured through over 100 

functional assessment tools, for which there is limited federal reporting (MACPAC, 

2016a). 

In addition, this study identifies state investments but, as is the case with MLTSS, 

programs are not always applied statewide. For example, some states have chosen to 

implement MLTSS in certain regions, or for certain populations (Saucier et al, 2012). 

There is no national source on MLTSS adoption by zip code or county to facilitate a more 

local-level analysis. In addition, even historical data on Medicaid at the state level is 

limited, as is the case with data on waiting lists, which are only available for certain 

years. Furthermore, state waiting list data does not contain certain useful details such as 

whether or how states prioritize the needs of individuals on their waiting lists. Given that 

Medicaid includes programs in 50 states and the District of Columbia (plus the U.S. 

territories), there is great variation in programs and although information on certain 

federal-level grant programs like MFP is available at the state level, in areas where states 

have flexibility this data may not be available or archived on state websites. We also do 

not know how investments may be implemented differently across the states in order to 

make analyses at a more local level. 
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Finally, while 2001 to 2014 is a substantial time period to study recent HCBS 

investments, data from the 1980s or 1990s would have contributed additional baseline 

data from which to assess the effects of recent HCBS investments. 

Waiting List Data 

Data on waiting lists were obtained from a state survey conducted by a health care 

foundation. Given that it is based on state reports there may be some lack of precision, as 

some states report numbers that appear to be rounded to the nearest thousand, or reported 

exactly the same figure for multiple years. This data could not be validated given that 

neither CMS nor other researchers publish any comprehensive figures on state waiting 

lists. 

In addition, most individuals on waiting lists were people with IDD. This 

population is largely rebalanced and being served in community settings  (Eiken et al., 

2018). In addition, intermediate care facilities for people with intellectual or 

developmental disabilities (ICF/IID) provide an institutional setting that is specialized to 

this group’s needs (CMS 2019a). Thus, by including all waiting list data in the model the 

results have been biased, because this group is less likely to end up in nursing facilities. 

The waiting list models were also run limiting the waiting list ratio to the proportion of 

individuals on waivers specifically targeted for people with IDD. Given that the bulk of 

individuals on waivers were people with IDD, the results were fairly similar. This 

supports the idea that they may have been driving the overall results on waiting lists. This 

may have meant, for example that the increased acuity seen in this model was not the 

result of the waiting list measure. The direction of the bias is difficult to discern. Fewer 
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states have HCBS waiver waiting lists for older adults or people with physical 

disabilities, and they are typically smaller than waiting lists for people with IDD (KFF, 

2009, 2011, 2012; Ng, Harrington, Musumeci, & Ubri, 2016; Ng, Harrington, & 

O’Malley, 2008; Ng, Harrington, Musumeci, & Reaves, 2014a, 2014b, 2015). Thus, it 

might be the case that these waiting lists are not substantial enough to cause significant 

swings in acuity. Future research could explore this issue by repeating this analysis for 

older adults and people with disabilities.  

HCBS spending data 

 Similarly to the HCBS waiting list data, spending data include spending for 

people with IDD. This may have biased the results. Future research could concentrate on 

spending for subpopulations to address this limitation. 

Attrition 

The study sample has some attrition over time as nursing facilities close or open. 

The fixed effects method restricts each model facilities for which there is a complete set 

of data. However, this introduces another limitation. As certain nursing facilities close, 

this may impact the residents admitted to other homes. Although the analysis found that 

homes that closed over the study period had lower acuity on average, if home that skewed 

toward those with high acuity was to close then other nearby homes may have taken on 

those residents. 
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Predictor Variables 

There other factors that might affect the ability of beneficiaries to remain in the 

community which are not reflected in available data. For example, the availability of 

family caregivers or other natural supports plays a role in whether individuals are able to 

stay at home. This type of information would likely only be available through beneficiary 

surveys. 

The availability of affordable and accessible housing has also been identified as a 

factor influencing individuals’ ability to receive HCBS. For example, it has been 

acknowledged as a limiting factor in states’ ability to transition beneficiaries to the 

community through the MFP program (Irvin et al., 2016). 

Medicaid programs are prohibited from paying room and board outside of 

institutions (MACPAC, 2014).  However, Medicaid can pay for certain housing-related 

services such as the transition services provided through MFP. Medicaid can also provide 

what are called tenancy-sustaining services, which help individuals maintain their 

housing. This might include helping individuals avoid eviction (MACPAC, 2018b). 

Medicaid programs can also collaborate with housing agencies in order to connect 

beneficiaries to housing resources (MACPAC 2018b). 

As with other Medicaid programmatic activities there are no historical sources 

detailing states’ investments in housing-related activities over time. In addition, Data 

sources for housing affordability were sought for this dissertation. However, there were 

no sources identified that would have provided data at a level appropriate for this analysis 

(e.g. the county level) and that would have covered the time period under review. In 



 
 

121 

addition, this data would also not be able to determine the accessibility of affordable 

housing settings, which is particularly important for individuals with disabilities who are 

likely to be receiving HCBS. 

Simultaneous Results 

 This dissertation is also limited because the effect of HCBS investments, both 

spending and programs, were considered simultaneous to the outcome variables under 

review as they used the same year of data. An alternative dynamic model approach could 

have used lagged dependent variables, assuming the results of HCBS investments might 

not be fully realized for a year or two later (Allison, 2009). That type of approach might 

have worked well for MFP. However, since a number of states implemented MLTSS late 

in the study period (see Appendix A), there may not have been many years of data after 

which to have judged the results of that particular intervention. Feng and colleagues 

(2006) appeared to run simultaneous fixed effects models, but did demonstrate through 

descriptive analysis that the adoption of case mix payment was associated with changes 

in acuity beginning one year after adoption. Future research might benefit from a lagged 

dependent variable approach to account for effects that may occur a year or two after a 

program was implemented. 

Outcome Availability 

Another limitation to the study relates to the outcomes available to test. Each of 

the acuity-related outcome measures is based on assessment data collected at a nursing 

facility. This data may be subject to biases of individuals who conduct the assessment, 
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particularly given that facilities often receive higher reimbursement rates for higher 

acuity patients (40 states adjusted payment for acuity in 2014) (MACPAC, 2016b). 

Endogeneity 

 The time trends for this dissertation show that there is typically a clear 

relationship between time and the outcomes under review. For example, over time the 

percent of low care residents is on the rise, as is the proportion of residents under 65. The 

model shows some associations with the state, county, and facility trends under review. 

However, the size of the time coefficients suggests some endogeneity of results in which 

unaccounted for variables are related to the time trends (Dranove, 2012). This could 

include, for example, additional market characteristics that could not be accounted for 

such as the availability of assisted living or adult day centers, which were not available in 

the dataset. 

 In addition, it is possible that there is some reverse causation in which state 

investments may be made in anticipation of changes in nursing home acuity (Dranove, 

2012). A lagged results model, as described earlier, may have helped account for that 

potential. 

Lack of Causality 

This analysis finds associations between HCBS investments and nursing facility 

resident characteristics, but does not prove causality. 
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Recommendations for Future Research 

The federal government and states have invested in promoting HCBS through a 

variety of initiatives. However, as noted earlier, the maximum level of rebalancing may 

not have yet been achieved for certain populations, or in certain states. Additional 

research on the barriers to HCBS may assist the federal government and states in 

developing strategies to build upon recent progress. 

For example, in order to continue progress towards rebalancing LTSS, it would be 

beneficial to have a greater understanding of why low care residents remain in nursing 

facilities. Low care residents may not know about resources available to serve them at 

home. Nursing facility residents often enter such care through a hospitalization that leads 

to a skilled nursing facility stay, which then becomes a long-term stay eventually covered 

by Medicaid once their personal resources are exhausted (CMS, 2017d). Such individuals 

may not have given much thought to their LTSS needs prior to an acute event. They may 

be unaware of services that could be provided in the community, such as services 

provided at a day center while a family member is working. In addition, even those who 

are interested in receiving HCBS may encounter other barriers such insufficient natural 

supports to wrap around paid services. Even when people have family caregivers there 

are limits to what they can provide. For example, research has shed light on the role of 

caregiver stress in influencing nursing home admission for older adults, suggesting that 

efforts to support caregivers (e.g., respite care and training) may reap savings (Spillman, 

2014).   
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Researchers could look into the barriers faced by individuals who would like to 

return home by conducting surveys, interviews, or focus groups of nursing facility 

residents. Such information would help inform future HCBS policies by, for example, 

helping to highlight areas where nursing home options counseling could assist residents 

in overcoming barriers to return home. In addition, HCBS programs could also use 

analysis to identify beneficiaries who might best benefit from certain services, and 

perform proactive outreach. For example, a study in Minnesota aimed to develop a 

system to help target residents who might best be well served through MFP (but not 

restrict services to those beneficiaries) (Haas, Woohouse, Kane, & Arling, 2018). 

Additional research is also needed to better address the varying needs of different 

populations that use LTSS. This dissertation aimed to consider the experiences of 

individuals under age 65, but there is still a great deal of research to be done for such 

individuals. As noted above, there may be barriers to community living for these 

individuals, which may be different than those of older adults. Given that younger 

individuals may use LTSS for decades, better understanding how to divert them from 

nursing facilities or help them transition back to the community is needed, both to meet 

beneficiary preferences, but also to capture potential savings that might allow more 

individuals to be served by taking some off of HCBS waiting lists. 

Finally, additional research is needed to understand the varying effects of HCBS 

investments on a variety of outcomes. While there was mixed evidence of effects on the 

characteristics of nursing facility patients in this study, it would be beneficial to also 

understand how HCBS-promoting initiatives have affected the characteristics of people 

receiving those services over time. For example, HCBS-promoting initiatives might result 
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in the diversion of low care individuals. Nursing facility data provides a convenient 

sample; residents are in one location and are subject to periodic assessments such as the 

MDS (Tucker, 2009). For individuals who are served at home or in the community, there 

are fewer data sources that are available to researchers, and thus research opportunities 

are limited. 

CMS has made efforts to develop standardized assessment measures, but they are 

not requiring that states use these measures (MACPAC, 2016a). In the absence of 

comparable measures over a large number of states, researchers might instead attempt to 

obtain data for a select number of states that use a common assessment instrument, such 

as the interRAI (MACPAC, 2016a). Such data could, for example, illustrate changes in 

the level of functional limitations among HCBS users over time, which might help to 

provide additional evidence as to whether states encountered a woodwork effect when 

they implemented new policy changes. Furthermore, as policymakers consider how to 

further incentivize rebalancing they could build into such programs more robust reporting 

requirements that would facilitate evaluation.  

Conclusion 

 This dissertation adds to the body of literature on the effects of recent trends in 

the promotion of HCBS with the outcomes of the prevalence of nursing facility residents 

with low care needs and younger residents. Recent data have demonstrated that Medicaid 

expenditures for institutional services have been reduced in comparison to HCBS 

spending (Eiken et al., 2017). However, looking specifically at certain subpopulations of 

LTSS users such as the elderly and individuals with physical disabilities suggests that 

there is room for improvement in providing opportunities for these individuals to be 
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served in the community (Eiken et al., 2017). This would better meet their individual 

preferences, as well as potentially result in savings to Medicaid as the nation’s largest 

payer for LTSS. 

 The dissertation did not demonstrate consistently positive results in terms of 

associations between HCBS-promoting initiatives and the outcomes under review. 

Participation in the Money Follows the Person demonstration was not associated with 

positive outcomes for the measures under review. Adoption of MLTSS was associated 

with a reduction in the percent of residents under age 65. Managed care companies may 

have a greater incentive to help move such individuals out of nursing facilities as they are 

at risk for their care for years or even decades. Increased numbers of HCBS-promoting 

initiatives inclusive of BIP and CFC were also associated with a reduction in the percent 

of residents under age 65, which suggests synergy between programs might matter for 

certain positive outcomes. 

This dissertation also provided evidence that waiting lists were associated with 

lower percentages of residents who might be able to be served in the community given 

their care profile. However, waiting lists were also associated with more residents who 

were under age 65, who may also be better cared for at home. 

Policy Considerations 

This research contributes to the body of research on Medicaid HCBS. In order for 

policy makers to implement programs that help to achieve goals of rebalancing and 

bending the curve of LTSS spending, it is necessary to have more nuanced view of the 
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effects of existing programs that go beyond the number of participants or aggregate 

spending figures. 

Policy makers seeking to make more informed decisions regarding HCBS 

investments could use this information in several ways. First, this study suggests a 

woodwork effect for HCBS. While there are reasons to support increasing access to 

HCBS beyond savings to Medicaid, spending is certainly a key concern amid a growing 

aging population that may need additional opportunities for HCBS. Thus, to achieve the 

greatest effects of HCBS’s potential to achieve savings or serve more beneficiaries, 

programs could be designed in ways that more directly help to divert individuals from 

nursing facilities and other institutions. This might mean making HCBS waiver eligibility 

criteria more restrictive, as research by Kaye (2012) suggested waiver criteria helped 

drive Medicaid savings when HCBS was rebalanced. 

As an alternative, states could differentiate HCBS programs so that the most 

generous package is created for those with the highest need for HCBS, while more 

limited packages are available for individuals with lesser needs. For example, some states 

are experimenting with providing HCBS benefits to individuals who are pre-Medicaid 

eligible. Vermont is one state that has created a benefit for pre-Medicaid eligible 

individuals who have moderate needs. This benefit includes case management, 

homemaker, and adult day services, and aims to prevent their decline to a higher need 

category (Anthony, et al., 2017). If these programs are designed well they could provide a 

package that is more limited and targeted to individuals than waiver programs, thus 

serving individuals who might be driving the woodwork effect, but constraining the 

scope of services they receive.  
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As the federal government and states consider additional investments in HCBS, 

they may also want to account for changing beneficiary preferences, particularly older 

adults. A recent survey conducted by a LTSS provider organization targeted adults aged 

60 to 72, who are part of the Baby Boomer generation (LeadingAge, 2019). One notable 

result they cite is that while past surveys and studies found that about three-quarters of 

older adults said they would like to stay in their own home or apartment, 60 percent of 

respondents in this study said they would prefer to stay in their current home if they 

developed a physical disability, and 29 percent said the same if they developed a 

cognitive disability.11 The survey suggests that the emerging group of older adults may 

be somewhat more open to downsizing or moving to assisted living-type residences. 

However, Medicaid has a limited benefit for assisted living, not paying for room and 

board (Grabowski et al., 2012). The results of this dissertation suggest that existing 

HCBS investments have not decreased nursing facility acuity. It is possible that revising 

Medicaid policies regarding assisted living could provide seniors with a setting that gives 

them the services they need, but more independence, which would fit their preferences 

and potentially divert some low care beneficiaries from nursing facilities. 

 In addition, MLTSS programs may have promise in increasing HCBS while 

controlling costs as plans can use care coordination to match services with beneficiaries’ 

needs, and often provide expanded benefits (Dobson et al., 2017). For example, as noted 

earlier one recent study showed some potential for MLTSS in reducing nursing facility 

                                                 
 
11 The authors note that older studies did not differentiate between physical and cognitive 
disabilities; despite this limitation, the findings suggest changing preferences (Grabowski 
et al., 2012). 
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residents and increasing facility acuity (Johnson et al., 2019). Given that much of the 

time horizon of that study was beyond that of this dissertation (2013 to 2017), this gives 

some evidence that the effects of MLTSS on nursing facility characteristics may occur as 

programs have more time to mature. Over time it may thus become more clear what the 

effects of MLTSS are on HCBS use as states gain more experience with managed care 

and evaluation results can be more useful.  
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Appendix A - State Participation in HCBS-Promoting Initiatives 

Table A-1. State participation in HCBS-promoting initiatives 

State Money Follows the 
Person 

Managed Long-
Term Services and 
Supports 

Community First 
Choice 

Balancing 
Incentives 
Program 

Participated Year  Participated Year  Participated Year  Participated Year  

AL X 2013 - - - - - - 
AR X 2008 - - - - X 2013 
AZ - - X 1989 - - - - 
CA X 2008 X 1985 X 2011 - - 
CO X 2013 - - - - - - 
CT X 2008 - - X 2015 X 2013 
DC X 2008 - - - - - - 
DE X 2008 X 2012 - - - - 
FL - - X 1998 - - - - 
GA X 2008 - - - - X 2012 
HI X 2008 X 2009 - - - - 
IA X 2008 - - - - X 2012 
ID X 2011 X 2014 - - - - 
IL X 2009 X 2011 - - X 2013 
IN X 2008 - - - - X 2012 
KS X 2008 X 2013 - - - - 
KY X 2008 - - - - X 2014 
LA X 2009 - - - - X 2013 
MA X 2011 X 2004 - - X 2014 
MD X 2008 - - X 2014 X 2012 
ME X 2012 - - - - X 2013 
MI X 2008 X 1998 - - - - 
MN X 2013 X 1997 - - - - 
MO X 2008 - - X 2013 X 2012 
MS X 2012 - - - - X 2012 
MT X 2014 - - X 2013 - - 
NC X 2009 X 2005 - - - - 
ND X 2008 - - - - - - 
NE X 2008 - - - - - - 
NH X 2008 - - - - X 2012 
NJ X 2008 X 2013 - - X 2013 
NM - - X 2008 - - - - 
NV X 2012 - - - - - - 
NY X 2009 X 1998 X 2015 X 2013 
OH X 2008 X 2014 - - X 2013 
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State Money Follows the 
Person 

Managed Long-
Term Services and 
Supports 

Community First 
Choice 

Balancing 
Incentives 
Program 

Participated Year  Participated Year  Participated Year  Participated Year  

OK X 2009 - - - - - - 
OR X 2008 - - X 2013 - - 
PA X 2008 X 2009 - - X 2014 
RI X 2011 X 2013 - - - - 
SC X 2013 - - - - - - 
SD X 2014 - - - - - - 
TN X 2011 X 2010 - - - - 
TX X 2008 X 1998 X 2015 X 2012 
UT - - - - - - - - 
VA X 2009 X 2014 - - - - 
VT X 2012 - - - - - - 
WA X 2008 - - X 2015 - - 
WI X 2008 X 1996 - - - - 
WV X 2013 - - - - - - 
WY - - - -     
Sources: Burwell, 2015; CMS, 2016; Dobson et a., 2017; Irvin et al., 2016; Lester et al., 2015; 
Lewis et al. 2018; Musumeci, 2015; Saucier et al., 2012; Weiner et al., 2015. 
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Appendix B - State Spending on HCBS as a Percent of Medicaid Spending 

Table B-1. State spending on HCBS as a percent of Medicaid spending on LTSS 

State 2000 2007 2014 

Percent 
point 
increase 
2000-2014 

AK 42.30% 57.50% 69.70% 64.80% 
AL 21.70% 29.90% 41.50% 91.20% 
AR 28.10% 26.70% 49.90% 77.60% 
AZ 6.10% 34.70% 70.40% 1054.10% 
CA 28.90% 55.90% 64.40% 122.80% 
CO 48.90% 55.20% 63.00% 28.80% 
CT 30.60% 34.20% 47.60% 55.60% 
DC 5.80% 31.50% 53.00% 813.80% 
DE 26.10% 30.60% 42.20% 61.70% 
FL 20.20% 36.20% 33.30% 64.90% 
GA 25.10% 45.30% 48.10% 91.60% 
HI 23.10% 41.30% 41.70% 80.50% 
IA 19.30% 38.50% 50.20% 160.10% 
ID 28.40% 44.00% 53.40% 88.00% 
IL 11.90% 30.60% 43.70% 267.20% 
IN 10.70% 27.30% 31.10% 190.70% 
KS 38.60% 53.70% 52.90% 37.00% 
KY 25.70% 30.30% 40.70% 58.40% 
LA 13.30% 29.50% 39.30% 195.50% 
MA 35.60% 42.20% 56.90% 59.80% 
MD 21.60% 35.90% 55.50% 156.90% 
ME 39.90% 49.90% 55.00% 37.80% 
MI 21.90% 31.80% 35.00% 59.80% 
MN 42.10% 65.20% 74.90% 77.90% 
MO 28.50% 40.80% 55.30% 94.00% 
MS 9.20% 15.60% 27.20% 195.70% 
MT 35.60% 45.40% 56.50% 58.70% 
NC 33.40% 43.20% 56.20% 68.30% 
ND 18.00% 25.50% 40.50% 125.00% 
NE 24.60% 37.00% 48.50% 97.20% 
NH 37.90% 37.90% 50.00% 31.90% 
NJ 16.60% 25.20% 40.60% 144.60% 
NM 44.20% 71.70% 73.60% 66.50% 
NV 21.60% 43.60% 48.90% 126.40% 
NY 33.50% 46.10% 58.10% 73.40% 
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State 2000 2007 2014 

Percent 
point 
increase 
2000-2014 

OH 14.00% 28.50% 52.40% 274.30% 
OK 35.20% 41.50% 43.60% 23.90% 
OR 62.00% 71.90% 79.30% 27.90% 
PA 15.10% 29.10% 43.70% 189.40% 
RI 37.60% 45.60% 57.80% 53.70% 
SC 31.10% 33.70% 42.70% 37.30% 
SD 31.30% 38.40% 47.20% 50.80% 
TN 20.50% 37.50% 53.20% 159.50% 
TX 32.10% 43.50% 57.10% 77.90% 
UT 38.40% 37.00% 47.60% 24.00% 
VA 25.60% 30.80% 54.70% 113.70% 
VT 56.70% 28.50% 68.20% 20.30% 
WA 41.80% 58.20% 65.90% 57.70% 
WI 33.70% 48.00% 64.00% 89.90% 
WV 33.40% 38.90% 47.70% 42.80% 
WY 45.00% 50.50% 49.80% 10.70% 
US Total 27.30% 41.30% 53.10% 94.50% 

Source: Analysis of CMS, 2019b 
 



 
 

Appendix C - Percent of Residents with Low Care Scores by State and Year 

  Table C-1. Average percent of residents with low care scores by state and year 

  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total 
AL 21.44 21.75 21.98 21.48 21.10 20.52 19.56 19.10 18.07 17.73 17.45 17.19 15.27 15.75 16.03 19.26 
AR 27.85 27.78 27.25 25.55 25.23 24.67 23.00 23.26 21.47 22.78 22.51 21.77 20.86 20.78 20.96 24.06 
AZ 19.93 20.16 19.81 18.18 18.66 18.14 17.03 16.49 16.71 15.77 14.50 17.27 16.50 13.73 14.05 17.44 
CA 23.22 23.29 21.98 22.14 22.29 21.60 20.68 19.17 18.20 17.29 16.08 18.44 16.87 15.83 15.04 19.41 
CO 25.03 24.46 23.36 23.63 21.04 21.75 21.87 20.88 19.12 19.19 17.90 21.32 18.92 18.48 18.63 21.32 
CT 25.59 25.21 24.95 24.24 23.61 23.29 22.60 21.17 20.80 20.04 19.62 19.96 18.27 17.92 19.11 22.19 
DE 21.18 21.43 19.93 20.18 20.36 19.75 19.73 18.75 17.63 17.96 17.88 16.09 15.99 16.92 15.86 18.71 
FL 18.04 18.22 17.53 17.25 16.35 15.99 14.90 14.37 13.21 12.08 11.28 13.61 11.92 12.19 12.09 14.93 
GA 23.42 22.51 22.05 21.74 20.96 19.72 19.06 18.89 16.51 15.88 14.92 15.59 15.91 14.96 14.58 19.21 
HI 18.76 14.05 12.08 13.98 11.80 8.39 8.81 8.99 3.55 5.73 1.54 5.72 3.68 3.19 2.43 7.64 
IA 29.47 28.19 26.41 25.87 25.51 24.30 22.96 23.03 22.74 22.19 22.50 22.67 22.02 21.04 22.30 24.75 
ID 18.13 14.24 16.02 12.39 12.94 10.79 11.98 11.55 9.82 6.06 6.99 17.53 10.88 13.23 11.50 13.08 
IL 33.96 33.76 33.11 33.16 32.58 32.28 31.31 31.03 31.74 30.96 30.47 30.96 29.51 29.11 24.12 31.55 
IN 23.92 23.04 22.35 21.04 20.25 19.78 18.78 17.59 16.65 14.91 13.89 14.97 12.49 9.74 9.54 18.59 
KS 30.42 30.65 30.41 30.10 29.96 29.26 29.50 29.01 29.50 28.42 28.27 28.38 28.12 27.99 29.52 29.46 
KY 12.26 15.48 17.48 14.88 11.22 10.71 11.44 10.83 8.93 8.22 7.35 11.01 8.40 7.31 8.66 11.13 
LA 33.69 32.46 31.22 28.13 27.64 27.36 27.75 26.77 25.96 24.93 25.37 25.22 23.99 23.32 22.17 27.48 
MA 19.96 19.71 18.97 18.88 18.83 17.55 16.68 15.57 14.57 13.39 14.21 14.68 14.60 14.51 14.92 16.87 
MD 15.07 14.24 13.95 13.35 13.31 13.07 12.92 13.27 11.17 11.12 10.82 12.16 9.71 10.13 9.62 12.37 
ME 0.00 0.10 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.00 0.51 0.59 0.06 
MI 20.67 20.43 19.98 19.25 18.41 18.44 17.47 15.60 14.16 13.93 13.92 15.33 13.70 14.06 14.33 17.24 
MN 25.06 26.66 26.00 24.92 24.78 24.26 23.68 24.54 22.77 21.84 19.92 23.72 21.99 23.71 22.55 24.19 
MO 27.29 27.25 26.98 26.88 27.47 27.88 27.59 27.41 27.52 27.54 26.31 27.86 27.70 27.87 28.37 27.47 
MS 24.54 24.70 24.27 24.66 23.91 23.13 23.63 23.47 23.31 21.28 19.82 20.05 18.84 18.55 17.70 22.42 
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  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total 
MT 26.55 26.46 25.16 25.77 24.62 23.84 24.50 24.21 20.69 22.48 19.06 20.49 22.84 24.76 24.46 24.05 
NC 16.91 16.02 16.33 16.03 15.21 14.92 14.25 12.52 10.71 8.21 7.69 10.50 9.12 8.34 8.14 12.84 
ND 24.41 23.02 22.65 23.17 22.18 23.05 21.93 23.12 21.50 21.72 21.33 21.33 19.26 20.45 18.96 21.97 
NE 26.85 25.59 24.22 23.28 22.21 20.67 20.52 20.32 19.28 17.14 16.25 19.45 18.95 20.56 20.18 21.94 
NH 21.97 21.90 20.89 20.35 20.18 18.49 16.49 15.54 15.94 14.37 14.75 16.07 16.95 15.96 14.60 18.04 
NJ 22.18 20.72 20.63 19.65 20.20 19.64 19.13 17.99 16.72 16.27 14.47 13.78 12.94 12.66 13.30 17.70 
NM 24.18 24.53 23.80 22.61 20.78 19.02 21.07 19.44 16.66 17.27 16.86 17.99 17.07 15.21 16.71 20.38 
NV 20.02 19.57 18.67 19.59 20.66 18.22 19.03 16.13 16.35 12.59 12.55 11.24 12.38 10.34 13.01 16.10 
NY 17.65 17.34 17.32 17.48 17.20 17.29 17.18 16.59 16.38 13.81 12.88 14.81 13.88 13.10 12.99 15.96 
OH 19.28 19.07 18.23 18.28 16.75 15.56 15.67 14.68 13.89 12.58 12.96 18.01 15.20 14.96 16.44 16.46 
OK 31.97 32.07 31.91 31.71 30.96 30.42 31.65 30.53 31.18 29.59 29.30 28.27 27.73 28.73 28.06 30.43 
OR 19.18 18.99 18.34 15.73 14.38 12.60 12.24 10.56 8.35 4.96 3.46 7.09 5.50 9.41 8.11 11.57 
PA 13.44 12.93 12.36 11.43 10.53 9.87 9.00 8.76 7.16 6.04 5.82 9.04 7.88 7.46 8.87 9.56 
RI 28.95 26.14 25.85 25.35 25.53 24.46 22.31 22.13 21.72 21.54 21.45 22.08 20.93 18.21 17.86 23.44 
SC 14.17 13.25 13.03 12.95 10.83 10.79 10.98 10.39 8.26 6.65 5.14 8.37 4.85 4.32 4.76 9.19 
SD 27.56 26.94 26.98 27.11 25.39 24.29 23.63 25.03 24.94 26.65 22.75 23.82 22.69 23.23 21.97 24.99 
TN 18.89 18.40 18.37 17.63 17.23 17.38 17.20 16.50 16.93 15.23 15.50 14.55 11.92 10.82 8.32 16.22 
TX 26.04 25.29 25.24 24.95 24.55 24.81 24.51 23.04 23.33 21.01 20.12 21.03 17.68 17.31 17.94 22.78 
UT 24.64 23.24 22.48 20.54 18.73 22.06 16.06 12.94 11.19 7.30 3.54 5.00 3.56 2.19 2.40 11.72 
VA 13.37 13.03 12.23 12.61 13.93 13.56 13.55 12.88 11.35 10.24 10.05 11.58 11.08 10.83 12.23 12.20 
VT 14.46 12.35 10.81 11.33 14.12 13.29 12.79 14.47 9.23 7.53 5.55 6.78 7.11 9.39 6.26 10.45 
WA 13.53 12.39 11.09 11.27 12.25 9.16 9.48 9.25 7.47 6.44 4.71 14.21 8.73 8.78 10.71 10.19 
WI 25.26 24.58 23.43 23.07 22.54 22.12 21.49 20.04 19.18 17.71 15.42 17.97 15.83 17.66 16.36 21.16 
WV 19.90 20.02 19.66 19.27 19.70 19.61 18.94 16.90 17.10 16.51 17.35 16.55 15.78 14.98 17.80 18.21 
WY 28.21 26.34 25.62 23.56 24.33 25.47 24.75 26.25 21.67 27.72 24.91 21.81 23.95 20.69 19.26 24.53 
Tot. 23.71 23.31 22.71 22.25 21.83 21.33 20.83 20.11 19.42 18.26 17.46 18.91 17.34 16.98 16.77 20.40 

  Source: Analysis of LTCFocus data.  
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 Table C-2. Average ADL score by state and year 

  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total 
AL 15.76 15.73 15.85 15.87 15.98 15.89 15.97 16.20 16.42 16.49 16.59 16.85 17.16 16.99 16.81 16.31 
AR 14.28 14.13 14.36 14.45 14.65 14.55 14.77 14.91 14.93 15.03 14.96 15.18 15.41 15.49 15.38 14.83 
AZ 14.49 14.31 14.35 14.26 14.51 14.89 15.21 15.43 15.61 15.96 16.11 15.63 16.09 16.22 16.26 15.32 
CA 16.66 16.72 16.78 16.87 16.93 17.09 17.23 17.38 17.51 17.68 17.74 17.49 17.81 17.80 17.80 17.30 
CO 12.93 13.14 13.46 13.84 14.20 14.35 14.54 14.60 14.85 14.87 15.07 14.83 15.27 15.58 15.41 14.46 
CT 14.42 14.60 14.81 14.73 14.95 15.03 15.13 15.49 15.66 15.89 16.11 15.80 16.21 16.25 16.17 15.40 
DE 14.94 15.16 15.13 15.21 15.46 15.49 16.08 16.16 16.31 16.02 16.27 16.56 16.81 16.72 16.52 15.97 
FL 15.56 15.54 15.73 16.01 16.20 16.54 16.91 17.19 17.42 17.59 17.67 17.14 17.55 17.53 17.42 16.80 
GA 15.13 15.26 15.37 15.53 15.56 15.65 15.87 16.10 16.66 17.06 17.16 17.06 17.18 17.32 17.33 16.29 
HI 18.52 18.94 19.50 19.20 19.84 19.57 19.72 20.04 20.46 20.60 20.37 20.13 20.54 20.54 20.18 19.91 
IA 13.04 13.36 13.67 13.70 13.83 14.06 14.22 14.32 14.29 14.34 14.29 14.07 14.30 14.36 14.29 14.01 
ID 15.19 15.83 16.03 16.29 16.28 16.39 16.63 16.49 16.70 16.74 16.83 16.10 16.28 16.34 16.27 16.29 
IL 11.81 11.87 12.04 12.15 12.27 12.53 12.99 13.25 13.42 13.60 13.83 13.66 14.09 14.50 15.20 13.14 
IN 14.36 14.48 14.62 14.79 15.03 15.25 15.41 15.63 15.90 16.01 16.20 16.18 16.59 16.81 16.88 15.61 
KS 13.20 13.16 13.23 13.13 13.52 13.63 13.60 13.80 13.78 13.88 13.95 13.78 14.00 13.82 13.83 13.61 
KY 18.56 18.00 17.63 17.65 17.96 17.77 17.69 17.65 17.62 17.60 17.61 17.47 17.76 17.67 17.57 17.74 
LA 13.01 13.05 13.27 13.81 13.82 13.94 13.58 13.76 13.88 14.08 14.06 14.23 14.71 14.98 15.22 13.94 
MA 16.15 16.21 16.26 16.29 16.59 16.72 16.97 17.11 17.25 17.31 17.39 17.17 17.28 17.26 17.13 16.85 
MD 17.88 17.79 17.69 17.77 17.80 17.80 17.86 18.06 18.32 18.44 18.40 18.04 18.30 18.20 18.07 18.03 
ME 20.07 20.04 19.99 19.78 19.80 19.71 19.65 19.46 19.42 19.46 19.33 18.64 18.71 18.36 18.17 19.39 
MI 14.85 14.80 15.03 15.02 15.16 15.33 15.59 15.86 16.24 16.34 16.40 15.85 16.16 16.07 16.05 15.65 
MN 14.50 14.40 14.64 14.62 14.54 14.73 14.87 14.90 15.13 15.28 15.42 15.20 15.49 15.15 15.25 14.93 
MO 13.49 13.36 13.37 13.25 13.18 13.10 13.24 13.51 13.57 13.53 13.69 13.49 13.59 13.46 13.32 13.41 
MS 14.84 14.90 15.02 15.05 15.04 15.13 14.68 14.75 14.97 15.21 15.42 15.59 15.88 16.23 16.18 15.28 
MT 13.21 13.13 13.11 13.20 13.33 13.11 13.46 13.63 14.08 14.17 14.50 14.55 14.47 14.26 13.94 13.74 
NC 16.90 16.95 17.00 16.95 17.14 17.25 17.25 17.45 17.63 17.74 17.73 17.51 17.71 17.60 17.45 17.36 
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  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total 
ND 14.32 14.39 14.32 14.52 14.55 14.40 14.57 14.55 14.17 14.32 14.54 14.36 14.49 14.52 14.52 14.44 
NE 13.67 14.02 14.46 14.78 14.79 14.97 15.11 15.03 15.02 15.31 15.30 14.98 15.08 14.98 14.87 14.83 
NH 14.04 14.10 14.33 14.33 14.44 14.84 15.30 15.58 15.70 15.66 15.66 15.61 15.60 15.43 15.64 15.07 
NJ 14.75 14.88 15.12 15.27 15.28 15.39 15.76 16.02 16.26 16.50 16.78 16.88 17.46 17.45 17.43 16.10 
NM 13.46 13.44 13.55 13.86 13.95 15.15 15.40 15.80 16.25 16.61 16.33 15.64 15.76 15.57 15.37 15.04 
NV 15.26 15.02 15.51 15.06 15.59 15.71 15.85 16.12 17.02 17.15 17.27 17.07 17.41 17.24 16.87 16.36 
NY 16.23 16.19 16.12 15.98 16.07 16.06 16.13 16.30 16.48 17.19 17.42 17.24 17.52 17.53 17.49 16.65 
OH 16.17 16.16 16.29 16.23 16.25 16.28 16.38 16.49 16.61 16.70 16.69 16.31 16.63 16.64 16.47 16.42 
OK 13.13 12.92 12.89 13.00 13.02 13.14 12.75 12.77 12.45 12.73 12.90 13.27 13.53 13.51 13.35 13.02 
OR 15.73 15.87 16.01 16.04 16.52 16.71 16.86 16.75 16.79 17.14 17.53 16.51 16.99 16.83 16.55 16.58 
PA 17.35 17.42 17.54 17.62 17.69 17.63 17.63 17.71 17.77 17.79 17.81 17.71 17.85 17.71 17.49 17.65 
RI 13.59 13.79 13.88 13.81 13.93 14.16 14.42 14.45 14.60 14.68 15.01 14.62 15.19 15.63 15.87 14.49 
SC 17.97 17.81 17.97 18.35 18.27 18.36 18.23 18.35 18.49 18.67 18.64 17.97 18.55 18.39 18.38 18.30 
SD 13.38 13.30 13.39 13.46 13.77 13.95 13.92 13.75 13.59 14.01 13.94 14.13 14.05 13.87 14.30 13.80 
TN 16.83 16.96 16.98 17.05 17.01 17.04 17.05 17.06 17.10 17.22 17.30 17.24 17.58 17.74 18.03 17.21 
TX 14.57 14.58 14.52 14.42 14.34 14.30 14.32 14.56 14.73 15.25 15.48 15.59 16.09 16.24 16.22 15.04 
UT 13.73 13.87 14.51 14.51 14.58 15.05 15.69 15.87 16.55 17.10 17.36 17.06 17.29 17.78 17.65 16.00 
VA 18.05 18.12 18.12 17.89 17.44 17.46 17.36 17.64 17.71 17.77 17.77 17.53 17.74 17.57 17.44 17.70 
VT 16.88 17.16 17.21 17.02 16.68 16.84 17.19 17.76 17.91 18.17 18.04 17.60 17.71 17.40 17.53 17.39 
WA 16.37 16.53 16.68 16.74 16.94 16.94 16.99 16.91 17.15 17.37 17.41 16.70 17.09 16.99 16.80 16.90 
WI 13.48 13.63 13.85 14.09 14.25 14.49 14.76 14.98 15.14 15.66 15.80 15.54 15.91 15.84 15.86 14.87 
WV 16.51 16.31 16.30 16.08 15.89 15.95 16.10 16.27 16.57 16.84 16.92 16.73 16.83 16.54 16.31 16.40 
WY 12.38 12.51 12.61 13.17 13.34 13.70 14.04 13.67 13.94 13.73 13.83 13.41 13.78 14.35 14.22 13.50 
Tot. 15.15 15.19 15.30 15.35 15.44 15.55 15.67 15.83 15.98 16.17 16.28 16.09 16.40 16.42 16.39 15.81 

  Source: Analysis of LTCFocus data. 
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     Table C-3. Average percent of residents with low CPS, by state and year 

  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Total 
AL 37.82 37.79 36.83 36.13 36.20 37.22 38.19 39.36 39.52 39.58 40.14 38.08 
AR 39.23 39.70 38.73 38.91 38.98 39.32 39.71 40.84 41.67 41.08 40.42 39.88 
AZ 39.85 41.90 41.15 43.54 44.70 45.92 47.65 49.61 50.19 51.78 54.34 46.46 
CA 39.52 39.97 40.70 40.79 41.84 42.07 42.11 43.29 44.59 45.10 45.98 42.36 
CO 40.29 40.66 40.80 40.68 41.36 41.37 43.24 42.54 43.93 44.29 45.13 42.21 
CT 41.24 41.31 40.92 41.11 41.74 42.84 42.66 42.71 43.11 43.48 44.09 42.26 
DE 42.89 43.02 44.35 43.72 44.34 46.34 45.03 43.40 45.43 46.45 43.79 44.46 
FL 37.60 37.72 38.03 37.94 38.30 38.95 39.33 39.43 38.50 38.83 39.63 38.56 
GA 36.29 36.05 35.43 33.32 31.95 30.72 28.68 27.97 26.44 25.89 26.30 31.28 
HI 29.54 30.63 30.17 30.27 30.18 32.84 30.36 29.41 30.39 29.60 32.24 30.48 
IA 44.15 43.57 41.92 41.62 41.83 40.98 41.44 40.93 41.73 42.22 42.43 42.11 
ID 33.92 35.44 35.49 33.92 34.98 36.50 37.27 37.22 38.28 41.57 42.47 37.09 
IL 46.45 46.71 46.89 47.12 47.35 46.69 46.06 45.59 45.68 44.31 43.66 46.06 
IN 40.52 40.79 40.50 41.52 42.10 42.42 43.93 44.95 47.77 49.40 50.06 44.02 
KS 41.33 41.65 41.88 43.04 42.89 42.20 42.35 44.06 44.31 45.46 46.27 43.17 
KY 34.17 36.25 38.06 37.61 35.71 37.58 37.31 37.36 38.78 39.24 39.34 37.43 
LA 49.99 49.40 48.66 45.86 44.49 44.13 44.84 43.43 43.92 43.48 43.81 45.73 
MA 38.34 38.01 37.82 37.70 36.58 36.52 35.51 35.62 35.98 34.76 35.75 36.67 
MD 35.46 36.11 36.67 37.30 37.50 38.65 40.06 40.24 40.19 40.23 40.71 38.51 
ME 32.24 32.36 33.37 34.57 32.64 34.02 33.07 33.86 34.90 35.46 38.00 34.03 
MI 36.42 36.58 36.23 36.44 37.30 36.72 36.60 36.82 37.65 37.88 38.37 36.99 
MN 42.39 42.30 42.81 41.95 42.18 42.20 43.04 42.54 42.76 43.12 43.41 42.60 
MO 42.62 42.44 42.97 43.70 45.01 45.08 46.04 46.49 47.14 47.87 48.49 45.30 
MS 41.24 40.54 41.34 40.70 40.30 40.63 41.90 41.86 42.04 41.53 41.74 41.27 
MT 39.81 37.87 40.30 40.25 40.58 42.19 42.16 43.25 43.08 44.52 44.80 41.69 
NC 36.94 37.23 36.79 36.88 36.52 37.17 38.15 38.68 40.18 41.07 41.82 38.35 
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  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Total 
ND 41.66 40.73 40.37 39.46 39.33 40.57 38.82 40.66 41.82 41.18 40.93 40.50 
NE 42.98 43.21 41.26 39.64 40.42 42.07 41.67 42.69 42.24 42.70 43.54 42.06 
NH 38.47 39.72 38.62 39.99 39.62 38.72 37.23 35.69 36.40 37.16 37.74 38.15 
NJ 45.75 45.69 45.98 46.90 47.91 48.30 47.74 48.21 47.37 46.83 46.43 47.02 
NM 40.93 42.82 41.91 42.18 42.37 42.63 41.72 41.20 43.40 42.97 44.90 42.44 
NV 40.36 39.01 41.24 42.78 43.21 44.99 48.58 49.63 50.32 49.98 51.88 45.90 
NY 40.57 41.00 41.47 42.49 42.34 42.72 43.22 43.55 43.44 41.97 41.46 42.21 
OH 36.45 36.05 35.79 35.56 35.77 36.16 35.99 36.15 37.84 38.03 39.16 36.65 
OK 47.60 48.78 48.27 48.80 49.77 50.16 51.85 51.74 53.35 53.26 53.11 50.54 
OR 36.50 37.11 38.73 38.60 38.88 41.42 42.95 44.27 43.94 46.51 45.88 41.35 
PA 38.09 37.79 38.50 39.22 39.43 40.35 40.84 41.38 41.31 42.50 42.82 40.20 
RI 44.42 43.75 43.67 44.04 45.60 45.60 44.26 46.49 44.94 46.27 45.58 44.95 
SC 29.89 30.66 29.53 29.70 29.62 29.69 30.26 30.17 31.33 32.31 32.95 30.58 
SD 43.57 42.76 43.78 42.65 42.09 43.46 43.12 43.52 44.07 43.19 43.98 43.29 
TN 30.49 29.97 29.35 29.60 30.64 31.91 33.01 33.96 35.02 35.34 35.67 32.29 
TX 42.93 42.71 43.61 43.84 44.56 44.67 44.44 44.05 43.31 36.30 35.46 42.46 
UT 40.97 39.22 38.37 40.11 41.16 42.30 41.36 42.00 44.69 42.61 44.24 41.59 
VA 34.49 35.40 35.01 35.31 36.01 36.82 37.05 37.70 38.40 39.09 40.56 36.95 
VT 33.57 32.58 35.97 36.56 37.89 35.66 39.03 37.14 36.67 35.71 35.28 35.91 
WA 33.51 33.33 35.12 36.10 35.51 37.52 39.59 40.00 41.53 41.19 41.49 37.64 
WI 42.97 43.30 42.83 42.45 42.82 43.93 43.82 44.27 43.91 43.14 43.86 43.38 
WV 34.92 34.56 35.47 37.70 37.93 36.59 37.54 37.75 37.41 37.38 37.53 36.78 
WY 42.00 40.18 37.57 37.91 36.83 36.53 36.41 34.69 41.78 39.51 36.79 38.22 
Tot. 40.03 40.14 40.23 40.34 40.62 40.98 41.23 41.50 42.03 41.68 42.06 40.98 

     Source: Analysis of LTCFocus data.  
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  Table C-4. Average percent of residents under age 65, by state and year 

  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total 
AL 15.07 15.21 18.02 19.23 20.03 20.67 21.22 21.15 21.46 21.45 22.51 21.54 21.00 21.60 21.73 20.56 
AR 18.71 19.13 17.48 19.41 20.47 20.76 22.20 22.72 21.99 22.16 22.50 19.89 23.31 25.10 24.13 21.56 
AZ 20.93 22.12 20.36 23.29 25.28 22.55 24.29 24.56 24.01 24.57 25.32 23.59 25.17 24.01 25.10 23.80 
CA 22.10 22.76 24.01 24.52 24.81 25.56 26.07 26.33 26.70 27.01 26.68 25.56 25.66 25.98 25.22 25.35 
CO 23.90 22.44 26.44 23.45 25.28 24.32 25.74 26.47 24.50 25.64 25.09 25.26 25.60 23.87 24.29 24.81 
CT 14.26 16.35 15.67 17.15 18.80 17.65 18.24 18.50 18.92 16.94 18.07 17.09 18.33 18.29 17.97 17.53 
DE 8.50 8.21 11.73 12.76 11.96 11.61 11.67 12.56 20.27 19.00 18.31 18.74 18.87 18.27 17.46 15.30 
FL 14.12 15.84 16.86 17.66 18.05 18.22 19.04 19.86 20.08 20.67 21.23 19.72 19.57 19.15 18.86 18.74 
GA 19.84 21.08 21.87 22.09 22.18 23.27 23.92 23.55 23.53 22.83 23.57 23.21 22.67 23.15 23.54 22.81 
HI 10.08 12.03 10.30 10.59 11.53 11.77 11.39 9.80 18.07 15.09 16.46 15.90 21.07 15.22 15.57 14.06 
IA 6.29 6.83 7.64 9.68 10.06 12.00 10.50 11.75 12.30 12.04 12.37 12.43 12.00 12.66 12.06 10.68 
ID 11.77 8.17 21.90 17.86 25.80 24.63 22.13 24.12 23.32 23.33 26.33 25.09 26.08 26.40 22.88 22.67 
IL 23.76 24.96 25.29 26.69 28.55 30.23 30.83 31.50 32.52 31.58 32.39 30.72 30.82 29.43 28.79 29.25 
IN 17.91 17.25 18.81 19.85 19.45 21.45 21.03 21.10 21.79 20.91 22.12 20.35 19.87 21.46 21.40 20.43 
KS 13.41 14.98 17.92 16.09 17.22 16.73 18.24 18.27 23.07 22.18 24.20 22.80 22.92 24.22 23.98 19.78 
KY 12.79 14.03 14.92 15.94 16.85 19.41 19.05 18.71 19.65 17.95 18.75 17.86 17.36 18.09 18.30 17.55 
LA 22.15 22.17 23.13 22.98 23.91 23.97 23.29 24.49 27.33 27.12 28.70 27.60 27.08 28.18 27.22 25.33 
MA 16.90 17.32 17.91 18.45 18.64 19.61 20.18 20.08 19.82 20.32 19.58 19.32 19.25 19.70 19.23 19.12 
MD 13.67 14.67 15.79 17.36 18.90 19.73 20.42 20.20 20.64 21.07 21.06 19.91 19.10 18.88 20.31 18.96 
ME 10.02 9.56 11.52 8.96 11.53 14.06 14.13 14.38 10.21 11.13 16.74 11.77 10.73 11.38 12.21 11.69 
MI 13.21 13.52 14.70 15.97 17.21 17.16 17.90 18.27 18.34 18.87 19.85 18.62 17.24 18.35 19.42 17.37 
MN 17.01 22.20 22.53 20.60 21.13 22.80 18.89 17.35 20.63 18.75 18.65 19.69 18.66 19.78 20.71 19.96 
MO 16.82 16.84 19.90 21.89 23.28 25.55 26.37 29.03 28.83 29.02 29.15 27.90 28.27 28.86 30.26 26.18 
MS 13.39 15.15 17.42 19.97 19.83 21.25 21.97 23.81 22.90 24.81 25.84 22.16 22.91 22.89 24.08 22.02 
MT 17.64 14.39 10.53 19.21 17.73 17.81 19.72 19.73 17.81 21.73 17.57 16.89 19.65 17.20 20.00 17.94 
NC 13.99 14.38 16.01 15.38 16.86 17.11 18.16 18.09 18.27 18.54 19.57 18.53 18.86 19.57 20.55 17.88 
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  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total 
ND 7.01 6.43 5.53 8.61 8.96 19.31 14.55 9.94 14.06 12.73 15.59 12.54 13.08 17.12 19.69 12.57 
NE 7.19 9.04 11.54 13.52 15.06 18.27 19.15 18.67 17.61 20.95 18.59 15.40 17.29 17.04 17.84 15.95 
NH 4.79 5.66 6.35 6.44 7.14 6.64 10.88 12.42 9.65 12.84 9.69 11.49 10.38 10.78 10.58 8.96 
NJ 14.18 15.19 15.86 18.17 19.06 20.20 20.33 19.15 19.84 19.24 19.19 17.79 19.34 18.74 18.84 18.47 
NM 12.56 13.82 19.47 16.42 19.01 17.79 16.39 18.33 18.80 18.70 17.31 18.95 17.51 19.13 18.96 17.62 
NV 16.55 16.44 17.53 20.21 23.50 23.71 23.58 24.67 29.55 27.48 27.35 26.60 27.45 26.97 25.91 24.24 
NY 16.42 17.73 18.84 18.77 19.16 20.18 20.34 20.48 20.33 20.55 20.46 19.77 19.70 20.10 19.80 19.58 
OH 18.05 19.71 21.85 21.60 23.71 24.58 25.22 25.38 25.27 25.24 26.16 25.24 25.51 26.25 26.90 24.38 
OK 18.51 22.02 24.27 22.52 26.14 26.95 25.04 25.39 25.70 26.69 28.54 28.14 28.15 27.44 29.80 26.16 
OR 15.66 18.53 22.04 22.55 24.35 26.08 25.68 26.45 29.11 30.71 27.31 28.39 28.27 27.18 25.61 25.23 
PA 8.92 9.59 10.52 11.79 11.92 12.39 12.99 13.46 14.04 14.20 14.43 13.47 13.82 14.28 14.86 12.92 
RI 6.06 5.45 5.80 7.08 7.99 8.64 9.24 10.58 11.26 10.70 11.68 10.72 11.66 10.28 12.29 9.40 
SC 11.83 13.68 13.14 14.10 15.11 15.85 14.96 13.14 13.88 13.43 15.50 15.31 14.51 14.64 15.88 14.44 
SD 5.10 5.07 6.81 5.88 5.20 7.22 8.37 9.53 10.18 11.15 16.63 9.17 11.41 12.53 7.98 8.68 
TN 16.00 15.75 17.38 18.06 19.99 20.34 20.91 21.45 20.87 21.41 20.33 19.72 19.49 18.98 19.52 19.53 
TX 16.05 16.87 19.21 20.56 22.22 22.92 22.59 23.22 24.75 24.37 25.23 23.95 23.57 23.93 23.94 22.73 
UT 23.56 26.70 29.03 28.84 29.42 30.37 32.32 32.76 32.31 34.65 32.77 30.65 30.68 30.65 32.82 30.88 
VA 13.75 15.58 16.93 15.87 16.75 15.75 16.08 17.14 17.27 17.75 17.85 16.41 17.14 17.05 17.01 16.63 
VT 4.98 4.87 1.84 3.99 7.91 6.33 7.69 8.79 3.02 5.13 7.03 7.55 10.17 8.16 8.99 6.71 
WA 21.97 21.85 22.91 23.12 23.76 25.07 24.84 24.91 26.07 25.77 26.91 24.05 23.68 25.02 24.40 24.38 
WI 10.33 10.84 11.06 11.56 13.88 13.36 13.54 13.87 13.23 14.51 12.43 13.73 12.94 13.76 13.21 12.83 
WV 16.67 15.81 16.25 19.26 17.30 18.15 19.06 18.71 20.50 20.10 21.39 20.94 19.03 22.18 22.09 19.25 
WY 14.53 14.56 17.74 14.67 14.52 20.16 15.69 17.21 13.41 11.22 13.88 16.77 15.07 11.67 15.99 14.85 
Tot. 16.34 17.24 18.56 19.27 20.34 21.08 21.32 21.73 22.27 22.28 22.62 21.49 21.59 21.83 22.01 20.85 

  Source: Analysis of LTCFocus data.



 
 

Appendix D - Unweighted Results Of Fixed Effects Models 

Table D-1. Fixed effects model, HCBS spending only, unweighted 

  (1) (2) (3) (4) 
VARIABLES Percent 

Low Care 
Average 

ADL 
Percent 

Low CPS 
Percent 

<65 
          
Percent of Medicaid LTSS 
spending for HCBS 0.040*** 0.001 0.152*** -0.031** 
 (0.010) (0.002) (0.015) (0.013) 
Nursing facility beds per 1000 
elderly in county NF is located 0.012* 0.001 0.077*** -0.040*** 
 (0.007) (0.001) (0.010) (0.011) 
Interaction of HCBS spending 
and nursing facility beds per 
1000 elderly -0.000 -0.000 -0.002*** 0.001*** 
 (0.000) (0.000) (0.000) (0.000) 
Percent of Medicaid LTSS 
spending for HCBS -0.000 0.000 0.001 -0.007*** 
 (0.002) (0.000) (0.004) (0.003) 
State has case mix payment -1.498*** 0.198*** -2.521*** -0.348** 
 (0.168) (0.036) (0.283) (0.176) 
Number of home health 
agencies per 1000 elderly in 
county NF is located -0.336 0.237*** -2.139*** 

  (0.253) (0.055) (0.426) 
 Concentration and competition 

index in county NF is located 0.829 -0.166 2.021 -1.271 
 (0.834) (0.165) (1.349) (0.917) 
Total number of NF beds 0.001 -0.004*** -0.006 -0.010*** 
 (0.003) (0.001) (0.005) (0.004) 
Average age in NF -0.530*** 0.110*** -0.619*** 

  (0.033) (0.005) (0.028) 
 Occupancy rate 0.005 -0.009*** -0.024*** -0.022*** 

 (0.004) (0.001) (0.005) (0.005) 
Percent of residents covered by 
Medicaid 0.020*** -0.003*** -0.008** 0.040*** 
 (0.003) (0.001) (0.004) (0.004) 
Percent of NF days covered by 
the Medicare SNF benefit -0.074*** 0.015*** 0.190*** 0.000 
 (0.007) (0.001) (0.011) (0.007) 
Percent of female residents in 
NF -0.015** 0.012*** -0.008 -0.391*** 
 (0.007) (0.001) (0.008) (0.009) 
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  (1) (2) (3) (4) 
VARIABLES Percent 

Low Care 
Average 

ADL 
Percent 

Low CPS 
Percent 

<65 
Percent of white residents in 
NF 0.032*** -0.014*** 0.065*** -0.085*** 
 (0.006) (0.001) (0.010) (0.008) 
Year = 2001 -0.632*** 0.035*** -0.400*** 0.434*** 
 (0.068) (0.013) (0.078) (0.085) 
Year = 2002 -1.163*** 0.125*** -0.654*** 1.322*** 
 (0.082) (0.017) (0.106) (0.103) 
Year = 2003 -1.692*** 0.172*** -0.906*** 1.955*** 
 (0.102) (0.021) (0.138) (0.127) 
Year = 2004 -2.266*** 0.253*** -1.031*** 2.650*** 
 (0.116) (0.024) (0.162) (0.146) 
Year = 2005 -2.817*** 0.351*** -1.030*** 3.325*** 
 (0.126) (0.027) (0.182) (0.160) 
Year = 2006 -3.220*** 0.456*** -1.039*** 3.573*** 
 (0.139) (0.030) (0.202) (0.176) 
Year = 2007 -3.883*** 0.597*** -1.081*** 3.769*** 
 (0.154) (0.033) (0.223) (0.192) 
Year = 2008 -4.514*** 0.744*** -1.068*** 3.973*** 
 (0.167) (0.036) (0.242) (0.208) 
Year = 2009 -5.429*** 0.931*** -1.599*** 4.048*** 
 (0.183) (0.039) (0.268) (0.224) 
Year = 2010 -6.025*** 1.047*** -1.580*** 4.222*** 
 (0.191) (0.041) (0.272) (0.233) 
Year = 2011 -5.173*** 0.890*** 

 
2.950*** 

 (0.198) (0.043) 
 

(0.242) 
Year = 2012 -6.389*** 1.202*** 

 
2.946*** 

 (0.205) (0.044) 
 

(0.247) 
Year = 2013 -6.676*** 1.234*** 

 
2.902*** 

 (0.223) (0.047) 
 

(0.265) 
Year = 2014 -6.912*** 1.224*** 

 
2.983*** 

 (0.239) (0.049) 
 

(0.277) 
Constant 62.805*** 7.517*** 83.548*** 52.282*** 
 (2.457) (0.397) (2.453) (1.331) 
 

    Observations 98,505 200,001 135,905 82,050 
R-squared 0.139 0.099 0.039 0.274 
Number of nfid 13,972 15,661 15,097 11,759 
Standard errors in parentheses     
*** p<0.01, ** p<0.05, * p<0.1     
Notes: LTSS is long-term services and supports. HCBS is home and community-based 
services. NF is nursing facility. ADL is activities of daily living. CPS is low cognitive 
performance score. 
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Table D-2. Fixed effects model, participation in HCBS initiatives, unweighted 

  (1) (2) (3) (4) 
VARIABLES Percent 

Low Care 
Average 

ADL 
Percent 

Low CPS 
Percent <65 

          
Percent of Medicaid LTSS 
spending for HCBS 0.039*** 0.001 0.152*** -0.029** 
 (0.010) (0.002) (0.015) (0.013) 
Nursing facility beds per 
1000 elderly in county NF is 
located 0.012* 0.000 0.075*** -0.041*** 
 (0.007) (0.001) (0.010) (0.011) 
Interaction of HCBS 
spending and nursing 
facility beds per 1000 elderly -0.000 -0.000 -0.002*** 0.001*** 
 (0.000) (0.000) (0.000) (0.000) 
State participated in the 
MFP demonstration -0.056 -0.116*** -0.135 -0.029 
 (0.117) (0.025) (0.170) (0.135) 
State had an MLTSS 
program 0.198 -0.074** 0.739*** -0.560*** 
 (0.151) (0.030) (0.255) (0.159) 
Medicaid per diem rate -0.000 0.000 0.001 -0.008*** 
 (0.002) (0.000) (0.004) (0.003) 
State has case mix payment -1.513*** 0.206*** -2.699*** -0.271 
 (0.168) (0.036) (0.283) (0.177) 
Number of home health 
agencies per 1000 elderly in 
county NF is located -0.325 0.244*** -2.087*** 

  (0.253) (0.055) (0.426) 
 Concentration and 

competition index in county 
NF is located 0.824 -0.165 2.035 -1.246 
 (0.835) (0.165) (1.345) (0.916) 
Occupancy rate 0.005 -0.009*** -0.024*** -0.022*** 
 (0.004) (0.001) (0.005) (0.005) 
Total number of NF beds 0.001 -0.004*** -0.006 -0.010*** 
 (0.003) (0.001) (0.005) (0.004) 
Average age in NF -0.530*** 0.111*** -0.621*** 

  (0.033) (0.005) (0.028) 
 Percent of residents covered 

by Medicaid 0.020*** -0.003*** -0.008** 0.040*** 
 (0.003) (0.001) (0.004) (0.004) 
Percent of NF days covered 
by the Medicare SNF benefit -0.074*** 0.015*** 0.190*** -0.000 
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 (0.007) (0.001) (0.011) (0.007) 
Percent of female residents 
in NF -0.015** 0.012*** -0.008 -0.391*** 
 (0.007) (0.001) (0.008) (0.009) 
Percent of white residents in 
NF 0.031*** -0.014*** 0.064*** -0.084*** 
 (0.006) (0.001) (0.010) (0.008) 
Year = 2001 -0.630*** 0.033*** -0.405*** 0.422*** 
 (0.068) (0.013) (0.078) (0.085) 
Year = 2002 -1.159*** 0.124*** -0.657*** 1.310*** 
 (0.082) (0.017) (0.106) (0.103) 
Year = 2003 -1.685*** 0.169*** -0.916*** 1.931*** 
 (0.101) (0.021) (0.138) (0.127) 
Year = 2004 -2.263*** 0.250*** -1.067*** 2.636*** 
 (0.116) (0.024) (0.162) (0.146) 
Year = 2005 -2.817*** 0.349*** -1.090*** 3.322*** 
 (0.126) (0.027) (0.182) (0.160) 
Year = 2006 -3.218*** 0.453*** -1.107*** 3.561*** 
 (0.139) (0.030) (0.203) (0.176) 
Year = 2007 -3.878*** 0.592*** -1.156*** 3.750*** 
 (0.153) (0.033) (0.224) (0.191) 
Year = 2008 -4.479*** 0.804*** -1.078*** 3.967*** 
 (0.178) (0.038) (0.260) (0.222) 
Year = 2009 -5.385*** 1.017*** -1.623*** 4.072*** 
 (0.203) (0.043) (0.299) (0.249) 
Year = 2010 -5.986*** 1.131*** -1.635*** 4.251*** 
 (0.210) (0.045) (0.304) (0.258) 
Year = 2011 -5.143*** 0.983*** 

 
3.005*** 

 (0.219) (0.047) 
 

(0.269) 
Year = 2012 -6.358*** 1.298*** 

 
3.001*** 

 (0.227) (0.048) 
 

(0.276) 
Year = 2013 -6.644*** 1.337*** 

 
2.963*** 

 (0.247) (0.052) 
 

(0.296) 
Year = 2014 -6.898*** 1.335*** 

 
3.109*** 

 (0.263) (0.055) 
 

(0.309) 
Constant 62.835*** 7.525*** 83.636*** 52.361*** 
 (2.458) (0.396) (2.453) (1.331) 
 

    Observations 98,505 200,001 135,905 82,050 
R-squared 0.139 0.099 0.039 0.274 
Number of nfid 13,972 15,661 15,097 11,759 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
Notes: LTSS is long-term services and supports. HCBS is home and community-based 
services. NF is nursing facility. ADL is activities of daily living. CPS is low cognitive 
performance score.  
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Table D-3. Fixed effects model, count of HCBS initiatives, unweighted 

  (1) (2) (3) (4) 
VARIABLES Percent 

Low Care 
Average 

ADL 
Percent 

Low CPS 
Percent <65 

          
Percent of Medicaid LTSS 
spending for HCBS 0.041*** 0.001 0.153*** -0.030** 
 (0.010) (0.002) (0.015) (0.013) 
Nursing facility beds per 1000 
elderly in county NF is located 0.011 0.001 0.077*** -0.042*** 
 (0.007) (0.001) (0.010) (0.011) 
Interaction of HCBS spending 
and nursing facility beds per 
1000 elderly -0.000 -0.000 -0.002*** 0.001*** 
 (0.000) (0.000) (0.000) (0.000) 
Number of HCBS promoting 
initiatives in state -0.135 0.001 0.148 -0.220** 
 (0.083) (0.016) (0.143) (0.089) 
Medicaid per diem rate -0.000 0.000 0.001 -0.008*** 
 (0.002) (0.000) (0.004) (0.003) 
State has case mix payment -1.494*** 0.198*** -2.549*** -0.327* 
 (0.168) (0.036) (0.283) (0.176) 
Number of home health 
agencies per 1000 elderly in 
county NF is located -0.330 0.237*** -2.143*** 

  (0.253) (0.055) (0.426) 
 Concentration and 

competition index in county 
NF is located 0.836 -0.166 2.021 -1.266 
 (0.836) (0.165) (1.351) (0.921) 
Total number of NF beds 0.001 -0.004*** -0.006 -0.010*** 
 (0.003) (0.001) (0.005) (0.004) 
Average age in NF -0.529*** 0.110*** -0.620*** 

  (0.033) (0.005) (0.028) 
 Occupancy rate 0.005 -0.009*** -0.024*** -0.022*** 

 (0.004) (0.001) (0.005) (0.005) 
Percent of residents covered 
by Medicaid 0.020*** -0.003*** -0.008** 0.040*** 
 (0.003) (0.001) (0.004) (0.004) 
Percent of NF days covered by 
the Medicare SNF benefit -0.074*** 0.015*** 0.190*** 0.000 
 (0.007) (0.001) (0.011) (0.007) 
Percent of female residents in 
NF -0.015** 0.012*** -0.008 -0.391*** 
 (0.007) (0.001) (0.008) (0.009) 
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Percent of white residents in 
NF 0.031*** -0.014*** 0.065*** -0.085*** 
 (0.006) (0.001) (0.010) (0.008) 
Year = 2001 -0.635*** 0.035*** -0.402*** 0.426*** 
 (0.068) (0.013) (0.078) (0.084) 
Year = 2002 -1.166*** 0.125*** -0.657*** 1.314*** 
 (0.082) (0.017) (0.106) (0.103) 
Year = 2003 -1.701*** 0.172*** -0.912*** 1.938*** 
 (0.102) (0.021) (0.138) (0.127) 
Year = 2004 -2.274*** 0.253*** -1.042*** 2.634*** 
 (0.116) (0.024) (0.162) (0.146) 
Year = 2005 -2.825*** 0.351*** -1.046*** 3.311*** 
 (0.126) (0.027) (0.182) (0.160) 
Year = 2006 -3.231*** 0.456*** -1.057*** 3.553*** 
 (0.139) (0.030) (0.202) (0.176) 
Year = 2007 -3.897*** 0.597*** -1.100*** 3.741*** 
 (0.154) (0.033) (0.223) (0.191) 
Year = 2008 -4.460*** 0.743*** -1.173*** 4.065*** 
 (0.172) (0.037) (0.259) (0.213) 
Year = 2009 -5.338*** 0.931*** -1.744*** 4.194*** 
 (0.193) (0.041) (0.297) (0.234) 
Year = 2010 -5.937*** 1.047*** -1.726*** 4.363*** 
 (0.200) (0.043) (0.303) (0.243) 
Year = 2011 -5.062*** 0.890*** 

 
3.128*** 

 (0.211) (0.045) 
 

(0.255) 
Year = 2012 -6.241*** 1.201*** 

 
3.176*** 

 (0.225) (0.048) 
 

(0.268) 
Year = 2013 -6.484*** 1.232*** 

 
3.201*** 

 (0.253) (0.053) 
 

(0.296) 
Year = 2014 -6.692*** 1.223*** 

 
3.334*** 

 (0.274) (0.057) 
 

(0.317) 
Constant 62.824*** 7.517*** 83.495*** 52.393*** 
 (2.458) (0.397) (2.455) (1.333) 
 

    Observations 98,505 200,001 135,905 82,050 
R-squared 0.139 0.099 0.039 0.274 
Number of nfid 13,972 15,661 15,097 11,759 
Standard errors in 
parentheses 

    

*** p<0.01, ** p<0.05, * p<0.1     
*** p<0.01, ** p<0.05, * p<0.1     
Notes: LTSS is long-term services and supports. HCBS is home and community-based 
services. NF is nursing facility. ADL is activities of daily living. CPS is low cognitive 
performance score. 
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Table D-4. Fixed effects model, wait list ratio, unweighted 

  (1) (2) (3) (4) 
VARIABLES Percent 

Low Care 
Average 

ADL 
Percent 

Low CPS 
Percent 

<65 
          
Percent of Medicaid LTSS 
spending for HCBS 0.043** -0.016*** 0.198*** -0.018 
 (0.021) (0.004) (0.031) (0.020) 
Nursing facility beds per 1000 
elderly in county NF is located -0.023 0.001 0.068** 0.015 
 (0.018) (0.003) (0.027) (0.018) 
Interaction of HCBS spending 
and nursing facility beds per 
1000 elderly 0.000 0.000* -0.003*** 0.001*** 
 (0.000) (0.000) (0.001) (0.000) 
Waiting list length as percent 
of waiver participants -0.005*** 0.001*** -0.019*** 0.001 
 (0.001) (0.000) (0.002) (0.001) 
Medicaid per diem rate -0.001 -0.000 -0.018*** -0.001 
 (0.003) (0.001) (0.006) (0.003) 
State has case mix payment 0.134 -0.028 0.747 -0.481** 
 (0.259) (0.043) (0.567) (0.205) 
Number of home health 
agencies per 1000 elderly in 
county NF is located 0.061 -0.128** -4.200*** 

  (0.364) (0.063) (0.868) 
 Concentration and competition 

index in county NF is located -1.336 0.257 -5.238* -0.285 
 (0.950) (0.161) (2.870) (0.814) 
Occupancy rate 0.002 -0.008*** -0.009 -0.033*** 
 (0.006) (0.001) (0.008) (0.006) 
Total number of NF beds -0.002 -0.005*** 0.005 -0.014*** 
 (0.006) (0.001) (0.009) (0.005) 
Average age in NF -0.523*** 0.113*** -0.698*** 

  (0.041) (0.006) (0.041) 
 Percent of residents covered by 

Medicaid 0.024*** -0.004*** -0.006 0.039*** 
 (0.005) (0.001) (0.006) (0.004) 
Percent of NF days covered by 
the Medicare SNF benefit 0.014* 0.010*** 0.160*** 0.029*** 
 (0.007) (0.001) (0.018) (0.006) 
Percent of female residents in 
NF -0.005 0.011*** -0.027** -0.277*** 
 (0.009) (0.001) (0.012) (0.009) 
Percent of white residents in 0.011 -0.005*** 0.071*** -0.060*** 
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  (1) (2) (3) (4) 
VARIABLES Percent 

Low Care 
Average 

ADL 
Percent 

Low CPS 
Percent 

<65 
NF 
 (0.008) (0.001) (0.016) (0.007) 
Year = 2008 -0.787*** 0.163*** 0.069 0.218*** 
 (0.080) (0.012) (0.081) (0.069) 
Year = 2009 -1.678*** 0.368*** -0.587*** 0.327*** 
 (0.101) (0.017) (0.128) (0.094) 
Year = 2010 -2.308*** 0.489*** -0.766*** 0.614*** 
 (0.125) (0.022) (0.163) (0.118) 
Year = 2011 -1.469*** 0.348*** 

 
-0.523*** 

 (0.145) (0.026) 
 

(0.135) 
Year = 2012 -2.453*** 0.641*** 

 
-0.461*** 

 (0.156) (0.027) 
 

(0.149) 
Year = 2013 -2.859*** 0.691*** 

 
-0.445*** 

 (0.183) (0.031) 
 

(0.171) 
Year = 2014 -3.162*** 0.707***  -0.255 
 (0.206) (0.034)  (0.186) 
Constant 58.651*** 7.967*** 90.742*** 44.383*** 
 (3.564) (0.519) (4.174) (1.727) 
 

    Observations 42,288 97,857 45,323 43,515 
R-squared 0.059 0.051 0.031 0.113 
Number of nfid 11,156 14,312 13,378 9,662 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
Notes: LTSS is long-term services and supports. HCBS is home and community-based 
services. NF is nursing facility. ADL is activities of daily living. CPS is low cognitive 
performance score. 
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Appendix E - Hausman Test Results 

Figure E- 1. Example of Hausman test results 

 
Notes: LTSS is long-term services and supports. HCBS is home and community-based 
services. NF is nursing facility. 
 
hcbsspend100 = Percent of Medicaid LTSS spending for HCBS 
 
bedsratio = Nursing facility beds per 1000 elderly in county NF is located 
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interact = Interaction of HCBS spending and nursing facility beds per 1000 elderly 
 
nadj_mrate~a = Medicaid per diem rate 
 
ncasemix2 = State has case mix payment 
 
nla_hha_00~y = Number of home health agencies per 1000 elderly in county NF is 
located 
 
la_herfbed~y Concentration and competition index in county NF is located 
 
occpct= Occupancy rate 
 
totbeds = Total number of NF beds 
 
avgage = Average age in NF 
 
paymcaid = Percent of residents covered by Medicaid 
 
npctnhdayss~f = Percent of NF days covered by the Medicare SNF benefit 
 
pctfem = Percent of female residents in NF 
 
pctwhite = Percent of white residents in NF 
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Appendix F - Permission to Reproduce and Adapt Figure 

Figure F- 1. Permission from Sage Publications 
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Figure F- 2. Permission from Sage Publications (continued) 
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