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Abstract 

         Home and community-based services (HCBS) have now become a mainstay of publicly-funded 

long-term services and supports (LTSS) in the United States, as the reliance on institutional long-

term care is decreasing. Much of this national trend is driven by a process known as Medicaid LTSS 

delivery system rebalancing. The objective of my dissertation is to explore and better understand 

HCBS as a way to curb LTSS spending growth through an evaluation of Medicaid’s most recent 

rebalancing effort – the Balancing Incentive Program (BIP).  

         The study consists of three sections. The introductory chapter gives a general overview of 

background information and research context. The next chapter reviews Section 1915 (c) Waivers as 

the standard bearer of HCBS to present a snapshot of service provision and use across states. It 

involves a detailed inspection and classification of HCBS to address heterogeneous definitions and 

scopes. Chapter 3 has two subsections which perform quantitative data analyses. The first part 

assesses the effectiveness of the BIP in terms of its impact on health care utilization, expenditures, 

and health among older adults; and the second part investigates whether the program contributes to 

survival benefits for the elderly population.  

         My dissertation illustrates the evolving landscape of LTSS; and it suggests that federal and state 

policies aimed at expanding HCBS as alternatives to institutional long-term care seem to be a 

promising practice, without driving up the utilization of and expenditures on other health care 

services or negatively impacting health outcomes. Under the pressure of population aging and 

government budget crisis, the study could make a timely contribution to the development of a more 

efficient and effective long-term care system in the United States. 
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 “ Longer life is both a major achievement and a major challenge in our time.” 

- President Lyndon B. Johnson (1964) 

 

“Institutional placement of persons who can handle and benefit from community settings perpetuate 

unwarranted assumptions that persons so isolated are incapable or unworthy of participating in 

community life … Confinement in an institution severely diminishes the everyday life activities of 

individuals, including family relations, social contacts, work options, economic independent, 

educational advancement, and cultural enrichment.” 

- Olmstead v. L. C., 527 U.S. 581 (1999) 

 

 

Chapter I: Introduction and Background1 

1.1 Medicaid and Rising Demand for Long-Term Services and Supports 

         Public financing and delivery of long-term services and supports (LTSS) present a major 

challenge to policymakers in the United States. Long-term services and supports (or, long-term care) 

refer to a variety of personal assistance and supportive services to individuals who experience 

difficulty living independently or performing self-care due to functional limitations, cognitive 

impairment, and other health-related conditions. Because disability in activities of daily living 

(ADLs)2 represents a key indicator for long-term care needs and it is strongly related to age, older 

adults become the principal recipients of government-sponsored LTSS. It is estimated that nearly 

three out of four Americans turning 65 will require some form of long-term services and supports in 

their lives (U.S. Department of Health and Human Services, 2012). 

         Formal or paid LTSS is a critical component of national expenditures. In 2013, the U.S. spent 

over $310 billion on LTSS, with Medicaid covering its biggest share, followed by Medicare and 

private out-of-pocket (O’Malley, 2015). Medicaid, as the primary payer for LTSS, served 

approximately 5.2 million beneficiaries in need of long-term services and supports, which made up 

                                                            
1 I acknowledge RAND NIH-funded project of “Evaluating Disparities in Older Adult Health, Institutionalization 
and Mortality after Implementation of Medicaid’s Balancing Incentives Program” for getting access to data. The 
author of this dissertation is solely responsible for its content, analysis and writeup. All errors are my own. 
2 ADLs are basic tasks of daily life such as eating, bathing, dressing, toileting and transferring. 
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over one-third of the program cost. Nowadays, the aging of baby boomers and gains in life 

expectancy fuel an ever-increasing demand for long-term care, putting more pressure on state 

Medicaid programs. According to the Centers for Medicare and Medicaid Services (CMS), Medicaid 

expenditures for LTSS is expecting a 6 percent annual growth rate from 2012 to 2021, which 

outpaces the growth in gross domestic product (GDP). 

         In general, there are two approaches to deliver publicly-funded LTSS: (1) institutional long-

term care and (2) home and community-based services (HCBS). The institutional long-term care is 

defined as specific benefits provided in hospitals, intermediate care facilities for people with 

intellectual disability, nursing facilities, inpatient psychiatric services for individuals under age 21, 

and institutions for mental disease for individuals age 65 or older3. Home and community-based 

services are usually regarded as person-centered care, which creates chances for individuals who 

would otherwise require institutional long-term care to receive services and supports at home or in 

the communities. A broad range of medical services and non-medical services can be furnished 

through HCBS programs to meet individual’s clinical needs and support daily living, such as case 

management, personal care, adult day health, home-delivered meals, home and/or vehicle 

accessibility adaptations, rehabilitation, private duty/skilled nursing, respite care etc. 

         States have multiple options to offer home and community-based services under the federal 

statute. Medicaid’s legislative provisions with respect to HCBS include Mandatory State Plan, 

Optional State Plan Personal Care Services, 1915 (c) Home and Community-Based Services Waivers, 

1915 (i) State Plan Home and Community-Based Services, 1915 (j) Self-Directed Personal 

Assistance Service Under State Plan, 1915 (k) Community First Choice, Section 1115 

Demonstrations, 1915 (a) Voluntary Program, 1915 (b) Managed Care Waivers, 1932 (a) State Plan 

Amendment, Section 1929 Home and Community Care for Functionally Disabled Elderly 

Individuals, and 1905 (a)(8) Private Duty Nursing Services (see Figure 1.1) .4 And it is worth 

pointing out that the 1915 (c) Home and Community-Based Services Waiver is a major tool for states 

to provide HCBS. With its creation, states are allowed to “waive” certain Medicaid rules such as 

furnishing services to individuals on a statewide basis and identify various target populations to meet 

their specific needs. While institutional long-term care remained the focus of LTSS delivery system 

                                                            
3 https://www.medicaid.gov/medicaid/ltss/institutional/index.html 
4 Section 1115, 1915 (a), 1915 (b) and 1932 (a) are managed care authorities. Only Texas uses Section 1929 to 
provide HCBS for seniors with functional disabilities.  

https://www.medicaid.gov/medicaid/ltss/institutional/index.html
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SPENDING

for nearly 30 years, the rapid expansion of 1915 (c) waiver programs has explained most of the 

increase in HCBS portion of Medicaid long-term care expenditures. 

Figure 1.1 Medicaid HCBS Enrollment and Spending by Program Authority, FY 2017 

 

 

 

 

 

 

  

 

 

 

 

 
 
Note: *Includes Section 1115 HCBS waivers without an accompanying Section 1915 (c) waiver. 
Source: Kaiser Family Foundation Medicaid FY 2017 HCBS program surveys. Musumeci, MaryBeth, Priya Chidambaram, and 
Molly O’Malley Watts. 2019. Medicaid Home and Community-Based Services Enrollment and Spending. Kaiser Family 
Foundation Issue Brief. 
The graph is reproduced by the author. 
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1.2 More HCBS, Less Institutional Care 

         Public financing of long-term services and supports is inherently biased toward institutional 

long-term care, as opposed to home and community-based services. Under federal law, state 

Medicaid programs must provide nursing facility benefits, while most of the HCBS are optional. 

Over the decades, Medicaid has been working to shift away from institutional long-term care towards 

less-expensive HCBS. This is a process known as Medicaid LTSS rebalancing. The most recent 

effort is the Balancing Incentive Program (BIP) which offers financial incentives for states with a 

low percentage of HCBS spending to serve more people in the home and community-based settings. 

A timeline of rebalancing can be found in Appendix 1.A. The graph below (Figure 1.2) illustrates the 

evolution of Medicaid LTSS spending from federal fiscal year (FY) 1981 to 2014. As shown, 

Medicaid funding for HCBS has increased steadily, which crowds out its institutional long-term care 

expenditures. In 2013, the share of HCBS for the first time surpassed the 50 percent threshold, and 

CMS projected that the number would rise to 63 percent by 2020 (Wenzlow et al., 2016). 

 

Figure 1.2 Medicaid HCBS Expenditures as a Percentage of Total Medicaid Long-Term Services 

and Supports Expenditures, FY 1981-2015 

 

Source: Eiken, Steve, Kate Sredl, Brian Burwell, Rebecca Woodward. 2017. Medicaid Expenditures for Long-Term Services and 
Supports (LTSS) in FY 2015. Truven Health Analytics. 
* ICF/IID data for FY 1987 were nearly double expenditures for FY 1986 and for FY 1988. The reason for the one-time reported 
increase in expenditures is not known, and data from this outlier year are excluded. 
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         Rebalancing Medicaid LTSS funding for HCBS involves diverting people from institutional 

long-term care settings, and supporting facility-to-community transition. Diversion programs are 

considered as an “upstream” strategy which seeks to avoid or delay nursing home placement; while 

transition programs take a “downstream” approach since it attempts to help people leave an 

institution and return to the community (Reinhard, 2010). The rationale behind developing and 

expanding HCBS is generally two-fold. Firstly, there is a commonly held belief that people 

overwhelmingly prefer HCBS to institutional care, and many of them are capable of staying in the 

communities and retain independence with appropriate supportive services (Wiener and Anderson, 

2009; Kaiser Family Foundation, 2007; Mattimore et al. 1997). Secondly, the shift towards HCBS is 

also driven by its alleged cost savings. Many researchers argue that HCBS as less expensive 

alternatives to institutional long-term care can lead to the shrinking of the nursing home sector, and 

thereby hold down Medicaid LTSS expenditures (Reaves and Musumeci, 2015). 

         Despite the growing importance of home and community-based services, more HCBS 

opportunities entail a series of challenges. A long-standing concern is that the model of HCBS is 

subject to fragmentation in care delivery and weakness in federal and state oversight (GAO, 2003). 

The complex administration of state HCBS programs can give rise to a dispersed and uncoordinated 

delivery system, which throws doubt on the quality of care. In the meanwhile, understanding HCBS 

outcomes is difficult because there is a significant lack of consistency in its quality assurance and 

measurement system (Fralich et al., 2005). States use various targeting mechanisms in an attempt to 

identify individuals in need of long-term care who are able to stay at their homes or in the 

community. The reality is, patient heterogeneity makes it hard to effectively sort them into the 

relatively appropriate and reasonable settings. Another widespread concern is that the moral hazard 

problem may occur when the HCBS program is expanded (known as “the woodwork effect”). More 

access to HCBS is inclined to attract individuals who would not otherwise seek institutional care but 

now “come out of the woodwork” to use HCBS as add-on services (Eiken et al., 2013; Caro, 2013).  

1.3 The Balancing Incentive Program 

         Established by the Patient Protection and Affordable Care Act (ACA) in October 2011, the 

Balancing Incentive Program offered states approximately $3 billion in enhanced annual Federal 

Matching Assistance Percentage (FMAP) to increase access to HCBS as alternatives to institutional 
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long-term care over four years (through September 2015).5 To be eligible for the program, a state’s 

HCBS expenditure as a percentage of total Medicaid LTSS spending for the federal fiscal year 2009 

must be lower than 50 percent. States that spent 25-50 percent of their total LTSS dollars on 

community services received a 2 percent enhanced FMAP; while states that spent less than a quarter 

were provided an enhanced FMAP of 5 percent (Mississippi only). Of the 38 eligible states across the 

country, 21 participated in BIP, and 3 withdrew6 from the program (Figure 1.2).  

 

Figure 1.2 The Balancing Incentive Program Eligibility, Participation and Withdrawal 

 

          

         Within 6 months of approval from CMS, participating states were required to enact three 

structural changes in their LTSS delivery systems: (1) No Wrong Door/Single Entry Point, which is a 

network that integrates detailed information on all community LTSS, including eligibility criteria, 

                                                            
5 CMS has granted specific request to extend the timeframe of BIP in some states. 
6 The three withdrawal states are Indiana, Louisiana, and Nebraska. Indiana carried out BIP activities for 
approximately one year. Louisiana stopped the program due to the fear of failure in achieving 50% balancing 
benchmark. There were no program activities in Nebraska. 



15 
 

application process and funding opportunities; (2) conflict-free case management, namely, creating a 

transparent and accessible pathway to improve service planning and coordination; and (3) a set of 

core standardized assessment instruments, that helps to identify individual needs and navigate HCBS 

program enrollment. After BIP funding is over, participating states are expected to build upon and 

maintain the gains they have achieved in HCBS infrastructure development. Perhaps most 

importantly, a specific “balancing benchmark” (25 percent for one state or 50 percent for the rest, 

depending on the share of HCBS in the fiscal year 2009) must be reached by the end of the program.  

         Several political, economic and administrative factors might influence a state’s decision to 

participate in the Balancing Incentive Program.7 The political forces are largely related to the threat 

of Olmstead lawsuit8 and continuous advocacy for programs that develop and expand home and 

community-based services. Other institutional factors taken into account include whether the goal of 

BIP aligns closely with the existing policy agenda and gets senior leadership support. The economic 

considerations come up due to the increasing pressure on the state budget. A temporary increase in 

the federal medical assistance percentage could, to certain extent, reduce the fiscal stress among local 

government and avoid cutting benefits or coverage to the state Medicaid program. Finally, the 

administrative dimension is concerned with the operational hurdles of BIP, which may decrease the 

attractiveness of the program. These factors include the ability to plan and implement a large 

program; efficient achievement of required deliverables and objectives; availability of human and 

infrastructure resources; and fear of the unknown.  

         It is important to know that  BIP is designed to improve state HCBS capacity and support other 

HCBS programs, rather than providing more HCBS directly or developing new programs. The most 

common strategy for participating states to attain the goals of BIP is the expansion of 1915 (c) HCBS 

waivers, either by improving the range of services furnished, adding waiver slots9 or reducing 

waiting lists (ASPE, 2015; Kaiser Family Foundation, 2015; RTI International, 2016). As the newest 

                                                            
7 RAND Corporation project team conducted key informant interviews with four stakeholder groups in the 
Balancing Incentive Program eligible states, including Medicaid administrators, service agency managers, service 
providers, and advocates, to understand the state-level decision-making for program participation. The qualitative 
study identifies different factors impacting the participation of BIP. 
Friedman EM, Shih R., Ahluwalia S., Kotzias V., Phillips J, Siconolfi D., Saliba D. Factors Explaining State 
Differences in Applying for a Recent Long-Term Care Program that Promotes Aging in Place: A Mixed Methods 
Approach. (Under review) 
8 Olmstead v. L. C. (1999) makes significant progress in LTSS rebalancing. According to the Supreme Court, 
individuals with disabilities have the right to receive public-funded supports and services in communities rather than 
institutions if services are appropriate and replacement is reasonable. 
9 Waiver slots refer to the number of beneficiaries served under the 1915 (c) HCBS waiver program. States must 
specify in advance the maximum number of participants served each year when the program is in effect. 
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Medicaid rebalancing policy, BIP has not been fully studied, and its impact is currently unknown. 

Past work of BIP has excessively focused on providing a descriptive overview for program 

participation and a summary of progress towards the balancing benchmarks (Kaiser Family 

Foundation, 2015; Mathematica Policy Research, 2015; ASPE, 2016). Initial findings suggest that 

BIP states increase the share of HCBS as a percentage of total LTSS expenditures quickly, and most 

of the program states have achieved their balancing benchmarks (Table 1.1). Reaching the cut-off 

point represents a level of success, but the evaluation of rebalancing initiatives should move beyond 

the simple balancing of LTSS expenditures (Health Policy Brief, 2015). 

 

Table 1.1 Descriptive Summary of the States that are Eligible for the Balancing Incentive States 

BIP Eligible State  BIP States  Award ($)  Approval Date  Start date 

Benchmark 

% in 2009 (Baseline) 
Meet the 
Benchmark 

Alabama  No     29.70% 

Arkansas  Yes   61.2 m  3/15/2013 4/2013 29.80%  Yes

Connecticut  Yes   78.1 m  12/7/2012 1/2013 44.10%  Yes

Delaware  No     35.20% 

Florida  No     34.20% 

Georgia  Yes   79.0 m  6/13/2012 7/2012 29.80%  No

Hawaii  No     42.70% 

Idaho  No     46.20% 

Illinois  Yes   102.8 m  6/12/2013 7/2013 27.80%  No

Indiana  Withdraw   78.2 m  9/4/2012 30.60% 

Iowa  Yes   63.7 m  6/13/2012 7/2012 39.80%  Yes

Kentucky  Yes   31 m  early 2014 1/2014 31.10%  Yes

Louisiana  Withdraw   69.25 m  3/15/2013 36.40% 

Maine  Yes   21.2 m  6/12/2013 7/2013 49.10%  Yes

Maryland  Yes   109.7 m  3/20/2012 4/2012 36.80%  Yes

Massachusetts  Yes   135 m  3/19/2014 4/2014 44.80%  Yes

Michigan  No     33.00% 

Mississippi  Yes   76.3 m  6/13/2012 7/2012 14.40%  Yes

Missouri  Yes   110.5 m  6/13/2012 7/2012 40.70%  Yes

Montana  No     47.20% 

Nebraska  Withdraw   8.1 m  9/11/2014 38.40% 

Nevada  Yes   7.7 m  early 2014 4/2014 41.60%  No

New Hampshire  Yes   28.6 m  3/1/2012 4/2012 41.20%  Yes

New Jersey  Yes   110.1 m  3/15/2013 4/2013 26.00%  Yes
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New York  Yes   674.3 m  3/15/2013 4/2013 46.70%  Yes

North Carolina  No     42.90% 

North Dakota  No     28.90% 

Ohio  Yes   181.2 m  6/12/2013 4/2016 32.50%  Yes

Oklahoma  No     41.50% 

Pennsylvania  Yes   114 m  7/1/2014 7/2014 33.00%  Yes

Rhode Island  No     46.00% 

South Carolina  No     38.40% 

South Dakota  No     40.50% 

Tennessee  No     42.40% 

Texas  Yes   302.5 m  9/4/2012 10/2012 46.90%  Yes

Utah  No     43.90% 

Virginia  No     42.50% 

West Virginia  No     40.00% 
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Appendix 1.A Federal and State Long-Term Services and Supports Rebalancing: A Timeline 

1960s Medicare was signed into law. The program required a mandatory coverage of nursing 
facility services for those who needed long-term services and supports (LTSS), but the 
coverage of home and community-based services (HCBS) was optional. It contributed to 
the “historical institutional bias”. 
States had the option of covering home health services and personal care services under 
their Medicaid State Plan. 

1970s Demonstration programs were first established to test whether HCBS could be a cost-
effective alternative to institutional care, such as the National Long-Term Care 
Channeling Demonstration, New York City Home Care Project, Georgia’s Alternative 
Health Services Project, etc. 
Medicaid coverage for home health services became mandatory for the beneficiaries who 
were eligible for nursing home care. 

1980s Omnibus Reconciliation Act (OBRA) of 1981 enacted Section 1915 (c) Home and 
Community-Based Services waivers and 1915 (b) Freedom of Choice Managed Care 
waivers. 1915 (c) waivers became a major tool through which states offered a wide 
variety of HCBS as substitutes for institutionalization. State could use a combination of 
1915 (b) and 1915 (c) waivers to deliver HCBS as well. 
Various modifications were made to encourage the provision of HCBS under 1915 (c) 
waivers. For example, the Consolidated Omnibus Reconciliation Act (COBRA) of 1985 
expanded services within waiver programs. Other changes included extending renewal 
period, revising cost neutrality requirements, etc. 
Under the new Section 1915 (a) waiver authority, states were encouraged to design 
voluntary managed care programs in which the delivery of Medicaid medical care and 
community-based long-term services could be integrated. 
Section 1915 (d) was added to the Social Security Act. It was specialized for individuals 
aged 65 and older. Oregon was the only state operating a 1915 (d) program. 

1990s The passage of Americans with Disabilities Act (ADA) emphasized the importance of 
community living for people with disabilities. 
Social Security Act §1905 (a) defined a list of mandatory and optional “medical 
assistance” services, including the provision of private duty nursing in home and 
community-based setting (1905 (a) (8)). 
The Health Care Financing Administration (HCFA, now the Center for Medicare and 
Medicaid Services, CMS) repealed the Cold Bed rule which was one of the most serious 
impediment to the growth in 1915 (c) HCBS waivers. 
Congress passed a series of legislation to further remove the structural barriers to1915 (c) 
HCBS waiver programs, e.g. deleting the prior institutionalization requirement in 1997. 
This led to a rapid expansion of HCBS relative to institutional long-term care. In the 
federal fiscal year 2013, HCBS for the first time made up more than 50 percent of the 
total long-term care expenditures. 
The Program of All-Inclusive Care for the Elderly (PACE) was authorized by the 
Balanced Budget Act (BBA) of 1997 as an innovative model of care which combined 
traditional medical care and home and community-based services into one program for 
Medicare and Medicaid dually eligible beneficiaries.  
As part of the BBA 1997, the Section 1932 (a) State Plan Amendment added an option of 
mandatory and voluntary managed care programs for specified groups of Medicaid 
enrollees to receive HCBS. 
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Section 1929 waivers authorized an additional vehicle to provide home and community 
care for the elderly population with functional disabilities. Texas has been the only state 
operating a 1929 waiver program. 
The Olmstead decision of 1999 held that individuals had the right to receive services and 
supports in communities rather than institutions, which marked the beginning of more 
sweeping efforts to rebalance Medicaid LTSS system. 

2000s The Deficit Reduction Act (DRA) of 2005 gave states more flexibility to develop and 
expand HCBS. It added the Section 1915 (i) option to provide HCBS through Medicaid 
State Plan instead of a 1915 (c) waiver; and the Section 1915 (j) option for self-directed 
personal assistance services. 
The Money Follows the Person (MFP) Rebalancing Demonstration Program was enacted 
as part of the DRA 2005, which offered enhanced matching funds to reduce the reliance 
on institutional care and facilitate institution-to-community transitions. 

2010s States applied more frequently for the Section 1115 Research and Demonstration waiver 
to test and explore new approaches in statewide HCBS delivery. Most of the states have 
been using Section 1115 waivers to provide capitated Medicaid managed long-term 
services and supports (MLTSS). 
The Affordable Care Act (ACA) of 2010 played an important role for HCBS expansion. 
Two new HCBS authorities were created: 1915 (k) Community First Choice Option, 
which enabled states to provide attendant services and supports under their State Plan; 
and Medicaid Health Home State Plan Option, which improved access to and 
coordination of HCBS for beneficiaries with chronic conditions. 
ACA also authorized the Balancing Incentive Program (BIP). It offered financial 
incentives for states with low percentage of HCBS spending to serve more people at 
home or in the communities over 4 years. 
Money Follows the Person was extended and expanded under the ACA, with additional 
federal funding available through September 30, 2016. 
CMS issued the HCBS Setting Requirements Final Rule to ensure full access to the 
benefits of community living for three Medicaid authorities: 1915 (c) HCBS waivers, 
1915 (i) State Plan HCBS and 1915 (k) Community First Choice. 
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Chapter II: Provision and Utilization of HCBS: A Comprehensive Review of 

Medicaid Section 1915 (c) HCBS Waivers 

2.1 Introduction 

         State progress in rebalancing Medicaid long-term services and supports delivery system 

towards home and community-based services has been uneven, and service expectations may vary 

greatly by population characteristics. The starting point for an in-depth evaluation of the Balancing 

Incentive Program is to offer a profile of HCBS and document service provision and expenditures 

over time. Section 1915 (c) of the Social Security Act (or, 1915 (c) HCBS waivers) is a primary 

vehicle through which states offer a wide range of home and community-based services to the 

individuals who would otherwise be institutionalized. Most of the BIP participating states increased 

their HCBS share of the formal LTSS expenditures by adding new services to their waiver programs 

or expanding waiver slots/reducing waiting lists. To gain a full understanding of home and 

community-based services, the chapter for the first time attempts to gather detailed descriptive 

information on HCBS provision and service utilization under 1915 (c) waivers. A critical challenge is 

that the absence of a unified service definition makes it hard to present a clear picture of what HCBS 

are available to the defined population groups at the national level and how the use of HCBS changes 

through the years. Given the state and program variations, a systematic review of approximately 200 

Section 1915 (c) HCBS waivers between 2008 and 2016 is conducted. The study harnesses the 

Medicaid HCBS Taxonomy to classify home and community-based services and address 

heterogeneous definitions and scopes. Besides, it tracks the spending patterns for major HCBS 

categories using Medicaid Analytic eXtract (MAX) files from 2010 to 2012. Results from the 

analysis fulfill a critical knowledge gap in HCBS research. 

2.2 The Basics 

1915 (c) HCBS Waiver and Tipping the Balancing of LTSS 

         Government efforts to level the playing field between home and community-based services and 

institutional care began in the 1980s when Section 1915 (c) of the Social Security Act (also known as 

1915 (c) HCBS waivers) was created by the Section 2176 of the Omnibus Budget Reconciliation Act 

of 1981. Upon its introduction, states are authorized to provide HCBS as alternatives to institutional 

long-term care. HCBS waivers have remained a major tool for states to meet the long-term care 
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needs of people who prefer receiving services and supports at their homes or in other community 

settings. Almost all states and the District of Columbia have at least one 1915 (c) waiver in operation, 

and the program enrollment continues to grow. In the fiscal year 2016, total federal and state 

spending on 1915 (c) HCBS waivers rose by more than 5 percent for a second consecutive year. Its 

amount of $48 billion constituted 29 percent of overall Medicaid LTSS and 51 percent of all 

Medicaid HCBS (Eiken et al., 2018).  

        Section 1915 (c) waivers, in general, serve several target population groups (accordingly, 

different waiver types. They include: senior adults; nonelderly adults with physical disabilities; 

people with intellectual or developmental disabilities (I/DD); people with traumatic brain 

injury/spinal cord injury; people with human immunodeficiency virus or acquired immunodeficiency 

syndrome (HIV/AIDS); people with mental illness or serious emotional disturbance; people who are 

medically fragile; people who are technology dependent; and children. In FY 2015, nearly 1.6 

million Medicaid beneficiaries received home and community-based services through waiver 

programs, among which senior adults and/or nonelderly adults with physical disabilities made up the 

largest enrollment group (54%), followed by people with I/DD (42%) and other populations (do not 

exceed 5%) (Watts and Musumeci, 2018). 

         Two remarkable features of 1915 (c) HCBS waivers are worth noting. First, states have a great 

deal of flexibility when designing their program. Unlike the mandatory and optional state plans, this 

authority grants exceptions to three statutory principles in Medicaid: (1) statewideness, i.e., 

Medicaid-covered benefits should be available across the states; (2) comparability of services, 

emphasizing the equity of Medicaid benefits among all enrollees; and (3) income and resource rules 

applicable in the community, which refers to the financial requirements. States are allowed to select 

one or more target groups in limited geographic regions and tailor services to address their particular 

needs. Within each group, additional criteria may apply to further identify the population served by 

the waiver, such as type of disability, diseases and conditions, the extent of assistance required, and 

federal Supplemental Security Income (SSI) benefit rate. In terms of the service package, a 

combination of health and human services can be furnished to assist living in the communities and 

avoid institutionalization. Standard services suggested by CMS include but are not limited to case 

management, homemaker, home health aide, personal care, adult day health care, rehabilitation and 

respite care (Instructions, Technical Guide and Review Criteria, 2015). States can also propose a new 

type of services beyond the Medicaid State Plan and other programs. 
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         Second, 1915 (c) HCBS programs should maintain budget neutrality. By statute, states must 

demonstrate that the cost of waiver services does not exceed the cost of offering these services in an 

institution. To meet the federal requirement, states have been employing various types of cost-

containment mechanisms such as enrollment caps and waiting lists. Then the public concern is, it 

inevitably restricts access to non-institutional long-term care, which could be further interpreted as 

evidence for unmet needs. In fact, an increasing number of Medicaid beneficiaries are put on the 

waiting list which grows at a 10 percent annual rate. Eligibility screening usually won’t be conducted 

until a waiver slot became available (Musumeci, 2018). The length of waiting times varies 

substantially among programs, ranging from a high of 47 months for I/DD waivers to a low of 3 

months for HIV/AIDS waivers (Ng et al., 2015). 

         Given its operational features and enormous financial implications for Medicaid spending, 

Section 1915 (c) HCBS waiver plays a critical role in rebalancing LTSS towards non-institutional 

options. For example, Medicaid’s Balancing Incentive Program as a new catalyst for system 

transformation in recent years is specifically designed to interact with other HCBS programs and 

demonstration grants. The most common strategy for participating states to achieve the goals of BIP 

is the expansion of existing waivers, either by improving the range of services furnished or filling 

more waiver slots (ASPE, 2015, ASPE, 2016; Kaiser Family Foundation, 2015; RTI International, 

2016). Thus, before proceeding to a thorough investigation of BIP, it is worthwhile first spelling out 

in detail: (1) what is the landscape of 1915 (c) HCBS waivers; (2) what types of HCBS are offered in 

states that are eligible to apply for BIP funds and; (3) how does Medicaid expenditures for HCBS 

evolve over time by service type. 

The Challenge 

         The chapter is intended to generate a clear picture of 1915 (c) HCBS waivers. However, an 

analysis of home and community-based services in multiple states can be confusing and formidable. 

Because states are given considerable latitude in designing their waiver programs, the coverage of 

services varies widely (ASPE, 2010). To make matters worse, there are no standardized and 

consistent definitions in HCBS. Thus it is hard to distinguish exactly what services are being offered 

to the target populations across the states (Mathematica Policy Research, 2014; Agosta et al., 2013; 

Rizzolo et al., 2013). A case in point is, “personal care” may be called as “personal assistant”, 

“attendant care”, “recovery assistance”, “personal care aide”, “home care attendant” or “advanced 

supportive/restorative assistance” under different waiver programs. For a comprehensive assessment 
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of service provision, it is necessary to classify state HCBS into hierarchical categories to fully 

capture the heterogeneity of definition. 

         Another difficulty for a comparative study lies in the fact that Medicaid administrative claims 

are limited in detail about HCBS utilization and expenditures. Although all states are statutorily 

required to report and process data in a standardized format using the Medicaid Management 

Information System (MMIS), state-specific codes can be created to file for home and community-

based services. Aside from the comparability issue in reporting HCBS, there are some questionable 

billing practices. Put more concretely, a large number of HCBS claims submitted by states do not 

include the unique type-of-service procedure codes nor are accompanied by a succinct description of 

the service type. Many services are not clearly specified but often labeled as “other services” 

(Medicaid Analytic eXtract General Information, 2010-2014).10 The ambiguity adds to the 

complication when analyzing HCBS data. 

         Due to the anticipated challenges, most of the research on 1915 (c) HCBS waivers being done 

at this point avoids comparing and contrasting services and related costs. It leaves gaps in a better 

understanding of Medicaid home and community-based services.  

HCBS Taxonomy 

         The most critical step in the summarization of HCBS is developing or selecting an effective 

taxonomy. Rather than proposing a new list of major service categories, the study borrows from 

existing categorization scheme to classify HCBS. The review of related literature suggests that four 

classification systems can be used to group similar HCBS services and track their spending: (1) 

HCBS Supports Waiver Service Categories and Services/Activities (Smith et al., 2007); (2) Family 

Support Services Taxonomy (Braddock and Hemp, 2008); (3) In-Home HCBS Services Categories 

(Agosta et al., 2013); and (4) HCBS Taxonomy (Peebles and Bohl, 2014). Whereas the first three 

focus on specific waiver types or population groups, the HCBS Taxonomy has the broadest purview, 

which can be applied to any 1915 (c) programs. For this reason, it can be optimal for aggregating 

Medicaid HCBS use and expenditures by service type. 

         The HCBS Taxonomy, as a new language to classify home and community-based services, is a 

mutual effort by Truven Health Analytics and Mathematica Policy Research under contract with the 

CMS (Peebles and Bohl, 2013 & 2014). The initial draft was developed in 2009, and subsequent 

                                                            
10 https://www.medicaid.gov/medicaid/data-and-systems/macbis/max/index.html 

https://www.medicaid.gov/medicaid/data-and-systems/macbis/max/index.html
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revisions were made based on the feedback from CMS staff, state associations, and experts. One 

round of pilot testing was conducted on 15 HCBS waiver programs in 2012 to determine the 

adequacy and completeness of suggested classification.  

         The final taxonomy contains an inventory of 18 parent categories, with the core definitions 

provided. They are: case management; round-the-clock services; supported employment; day 

services; nursing; home-delivered meals; rent and food expenses for live-in caregiver; home-based 

services; caregiver support; other mental health and behavioral services; other health and therapeutic 

services; service supporting participant direction; participant training; equipment, technology, and 

modifications; nonmedical transportation; community transition services; other services; and 

unknown. Within each of these categories are subordinate services such as group living, day 

habilitation, respite, and physical therapy (service classification is shown in Appendix 2.A). 

         More importantly, the HCBS taxonomy is accompanied by a crosswalk which links states’ 

HCBS claims to 18 overarching categories, making it possible to create a summary of HCBS 

expenditures. Note that the crosswalk is currently available for Medicaid Analytic eXtract files from 

2010 onward. As is involved in its development, Mathematica has been at the forefront of adopting 

the classification system in HCBS studies. Peebles and Bohl (2013) first applied the taxonomy 

categories to MAX 2010 claims, and then briefly described the 1915 (c) HCBS waiver spending for 

the year. A similar analysis was performed by their colleagues to examine the utilization and 

associated costs of personal assistance service under waivers and state plans (Ruttner and Irvin, 

2013). In the MACPAC11-commissioned report of HCBS Claims Analysis Chartbook, the taxonomy 

was used to obtain descriptive statistics on high-cost users (Peebles et al., 2017). Perhaps due to the 

complexity of data grouping and mapping, there are only few studies that implemented the HCBS 

taxonomy apart from Mathematica’s work. 

2.3 Scope and Analytic Approach 

         The chapter offers a starting point for an evaluation of the Balancing Incentive Program. To be 

consistent with later analysis, the scope of the study is limited to Section 1915 (c) HCBS waivers in 

BIP eligible states, including Alabama, Arkansas, Connecticut, Delaware, Florida, Georgia, Hawaii, 

Idaho, Illinois, Indiana, Iowa, Kentucky, Louisiana, Maine, Maryland, Massachusetts, Michigan, 

Mississippi, Missouri, Montana, Nebraska, Nevada, New Hampshire, New Jersey, New York, North 

                                                            
11 MACPAC refers to the Medicaid and CHIP Payment and Access Commission. 
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Carolina, North Dakota, Ohio, Oklahoma, Pennsylvania, Rhode Island, South Carolina, South 

Dakota, Tennessee, Texas, Utah, Virginia, and West Virginia. Waiver programs exclusively serve 

children with physical disability, medically fragile, mental illness, serious emotional disturbance, 

autism, or developmental disabilities are excluded from the analysis12. 

         To examine HCBS at a more granular level, the chapter starts with an environmental scan of 

existing 1915 (c) waiver programs from state to state. Data is extracted from the CMS-approved 

waiver applications to present a brief overview of waiver types, target population, eligibility criteria 

and assessment, and service package. The next step is to categorize waiver services using qualitative 

content analysis. It involves a detailed inspection of HCBS definitions in each waiver with attention 

to how similar they are to the service types defined in the HCBS taxonomy. For the purpose of 

classification, text data is directly coded into the preconceived categories and subcategories based on 

common features. When the service description is vague, state HCBS handbook, provider manual, 

and Code of Federal Regulations are usually consulted for more information. The grouping exercises 

do not allow multiple coding, which forecloses the possibility that a service is placed in more than 

one taxonomy category. Besides, the “unknown” type of service is assigned unless it cannot be easily 

subsumed under any other categories.  

         Then, the study moves forward to track Medicaid HCBS cost patterns within the same 

taxonomy category over time. The source of data is CMS Medicaid Analytic eXtract claims files. 

They are derived from the Medicaid Statistical Information System (MSIS), which contain person-

level information on monthly 1915 (c) HCBS waiver program enrollment, socio-demographics, 

service utilization, and payments. To standardize the HCBS reporting across states, the HCBS 

taxonomy crosswalk is used to map the national Healthcare Common Procedure Coding System 

(HCPCS) procedure codes, Current Procedural Terminology (CPT) procedure codes, and state-

specific procedure codes and modifiers in MAX files to taxonomy categories (Medicaid Analytic 

eXtract General Information, 2010-2013; CMS, 2018). It should be pointed out that the HCBS 

taxonomy crosswalk was first constructed in 2010 and currently MAX 2013 and 2014 data cannot be 

requested in many states due to the system transition13. As such, 2010 to 2012 seems to be a feasible 

                                                            
12 The number of these waiver programs is very small.  
13 The Transformed Medicaid Statistical Information System (T-MSIS) is a new data warehouse which has replaced 
MSIS as the source for MAX data. States are required to submit data through T-MSIS, but the transition varies. 
https://www.medicaid.gov/medicaid/data-and-systems/macbis/tmsis/index.html 

https://www.medicaid.gov/medicaid/data-and-systems/macbis/tmsis/index.html
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and meaningful time period for this analysis14. Two states - Idaho and Rhode Island are excluded due 

to lack of data. 

2.4 Results 

The Landscape of 1915 (c) HCBS Waivers 

         At the time of the study, there are 193 Medicaid Section 1915 (c) HCBS waivers in the states 

that are eligible for the Balancing Incentive Program. Table 2.1 shows a complete list of the 

programs. Each state offers at least one waiver for certain defined groups of individuals, with the 

exception of Rhode Island which provides home and community-based services to all populations 

through Section 1115 demonstrations. The number of waivers within the state ranges from a high of 

11 in Florida to a low of 1 in Hawaii, with a mean of about 5. Over 39 percent of the HCBS waivers 

are targeted towards the people with intellectual and/or developmental disabilities. For more detailed 

information, see Appendix 2.B. 

 

Table 2.1 List of 1915 (c) Waivers in States that are Eligible for the Balancing Incentive Program 

                                                            
14 MAX data availability: 
2008-2014: GA, IA, MO, MS, NJ, PA, SD, TN, WV 
2008-2013: AR, CT, HI, IN, MI, NY, OK 
2008-2012: AL, DE, FL, IL, KY, LA, MA, MD, ME, MT, NC, ND, NE, NH, NV, OH, SC, TX, UT, VA 
2008-2011: ID, RI 

States  BIP 

Waiver Types 

Total 
Age 

Physically 
Disabled 

Age & 
Disabled 

ID/DD  HIV/AIDS 
Mental 
Illness 

Brain 
Injury 

Medically 
Fragile 

Technology 
Dependent 

Alabama  No  1  1 1 2 1    1 7

Arkansas  Yes    1 2 1       4

Connecticut  Yes  1  1 4 1 1        8

Delaware  No       1 1 1       3

Florida  No  1     3 3 1 1  2     11

Georgia  Yes    1 1 2       4

Hawaii  No       1       1

Idaho  No       1 1       2

Illinois  Yes    1 2 1 1 1        6

Indiana  Withdraw       1 2 1 1        5

Iowa  Yes  1  2 1 1 1        6

Kentucky  Yes       1 2 2     1 6
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         With respect to the program types, a total of 76 I/DD waivers are operated by BIP-eligible 

states. 32 states have age and disabled programs in place, making up approximately 27 percent of 

HCBS waivers. Programs for people with Traumatic Brain Injury/Spinal Cord Injury, people with 

physical disabilities, people with HIV/AIDS and older adults are relatively less frequent and account 

for 10%, 8%, 5%, and 4% respectively. Only a small number of states uses 1915 (c) waivers to serve 

individuals with serious mental illness or serious emotional disturbance. One explanation is that 

institutional long-term care for the mentally ill is not covered under Medicaid, and thus it is hard to 

justify “avoid institutionalization” for waiver application (LeBlanc et al., 2000). Other rare types of 

1915 (c) HCBS waivers are specialized for those who are medically fragile and technology 

dependent. Appendix 2.C presents a summary of the eligibility criteria and assessment. 

Louisiana  Withdraw       2 3       5

Maine  Yes       2 2       4

Maryland  Yes    1 2 2 1  1     7

Massachusetts  Yes       1 2 4        7

Michigan  No       2       2

Mississippi  Yes       4 1 1        6

Missouri  Yes    2 3 1 1     7

Montana  No       2 2 1       5

Nebraska  Withdraw       1 3 1        5

Nevada  Yes  2     1 1       4

New Hampshire  Yes       1 1 1        3

New Jersey  Yes    1 1 1 1 1        5

New York  Yes       2 1 1        4

North Carolina  No       2 3       5

North Dakota  No       1 2    1 4

Ohio  Yes    1 4 4       9

Oklahoma  No       1 3       4

Pennsylvania  Yes    2 1 4 1 1        9

Rhode Island  No             0

South Carolina  No    1 1 2 1    1 6

South Dakota  No       2 2       4

Tennessee  No       3       3

Texas  Yes       2 5       7

Utah  No  1     2 1 1        5

Virginia  No  1     1 3 1    1 7

West Virginia  No       1 1 1        3

Total     8  15 52 76 10 3 20  4  5 193
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         The majority of HCBS programs were originally approved between the late 1990s and early 

2000s when the federal government revised regulations (e.g., the “cold bed” rule15 was repealed in 

1994) and review process to promote 1915 (c) waivers as the standard bearer of HCBS. During the 

last decade, 28 programs were added to the CMS waiver list in BIP-eligible states (Appendix 2.D). 

The growth rate is less than 6 percent each year from 2008 to 2016, compared to the annual double-

digit increases from 1996 through 2010 (Reester et al., 2004). Interestingly, more than half of the 

recent waivers are created for people with intellectual and/or developmental disabilities. This could 

be driven by the continued advocacy of HCBS programs in serving I/DD populations. Among the 

rest of new waivers, 6 are related to older adults and non-elderly persons with disabilities; 5 target 

people with Traumatic Brain Injury/Spinal Cord Injury; and 2 are specialized for individuals with 

serious mental illness. 

The Provision of HCBS 

         Figure 2.1 displays the frequency of HCBS furnished to Medicaid beneficiaries under 1915 (c) 

waivers after fitting into taxonomy service categories. Here, a list of HCBS is arranged in descending 

order, and the numbers along the horizontal axis indicate the percentage of waivers offering the 

service. The study identifies home and/or vehicle accessibility adaptations as the most common type 

of HCBS, which is covered by 72 percent of the programs. These basic environmental modifications 

enable waiver participants to live with greater independence and become fully engaged in their 

communities. States also frequently provide personal care at home (69%) which is a long-standing 

Medicaid home and community benefit and involves hands-on or individualized assistance with daily 

tasks. What’s more, equipment and technology (68%) are generally available with the aim of 

improving mobility and functional capabilities. Nearly 65 percent of the 1915 (c) HCBS waivers 

offer respite care, either taking place at home or out of home when a family caregiver is absent or 

needs temporary relief. In the role of gatekeeping and service coordination, case management 

remains another focus of service provision in more than half of the HCBS programs. Other frequent 

HCBS are personal emergency response system (51%); nonmedical transportation (50%); supplies 

(48%); and ongoing supported employment; and individual (44%). 

 

                                                            
15 According to the “cold bed” rule, states had to prove that they have sufficient capacity to institutionalize each 
waiver recipient. It posed critical barriers for states to use HCBS waivers. 
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Figure 2.1 HCBS Waiver Service Provision, by Taxonomy Category 
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         Compared to the standard services for general HCBS population mentioned above, many of the 

in-home care and community-based services appear to be less common16, reflecting the flexibility 

built into each waiver. Since state 1915 (c) programs can target various types of Medicaid 

beneficiaries, an important consideration when developing HCBS is the specific needs of the defined 

groups the waiver expects to serve. For example, intellectual and developmental disabilities are 

characterized by severe functional limitations over a lifetime, thus people who have I/DD are more 

likely than other subpopulations to receive residential habilitation (i.e., the round-the-clock 

supervision, 11% of waivers offer in-home residential habilitation, 13% shared living, and 31% 

group living) as a “default expectation”. For individuals living with HIV/AIDS, people with mental 

illness or serious emotional disturbance, and those who are technology dependent, it is anticipated 

that many of them will require private duty nursing (26%) to accommodate complicated medical 

problems. When necessary, a state HCBS waiver program can further tailor its service package by 

adding a distinct set of options, such as mental health and behavioral services, peer specialist, 

interpreter, education services, medication assessment and/or management, and rent and food 

expenses for a live-in caregiver. Looking at HCBS as a whole, these unique services are of course the 

least frequently provided - the availability is below 5 percent. 

HCBS Expenditure by Service Type 

         The study decomposes Medicaid expenditures for 1915 (c) HCBS waivers into 18 main 

taxonomy categories, as shown in figure 2.2. In 2012, the most recent year with MAX data available, 

the federal government and BIP-eligible states spent $25.4 billion on Medicaid HCBS programs, or 

$28,384 on a per capita basis. Up to four-fifths of this amount was paid for three service categories. 

The round-the-clock services, including group living, shared living and in-home support made up the 

highest proportion of 1915 (c) HCBS spending (39%). Home-based services such as personal care, 

home-based habilitation, and home health aide were the second largest expenses at about 26 percent. 

The next major component was day services (14%) which consisted of day habilitation, 

prevocational services, adult day services, etc. Although these taxonomy categories together 

compromised a sizable share of HCBS waiver cost, it is obvious that none of them played a single 

dominant role. The remaining 20 percent of Medicaid waiver dollars went to: other categories (9%), 

some of which are other mental health and behavioral services, supported employment, caregiver 

                                                            
16 The “less common” services are defined as HCBS being offered by less than 40% of the total waiver programs. 
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support, and rent and food expenses for live-in caregiver; unknown (5%); case management (3%); 

and participation training (3%). 

 

Figure 2.2 HCBS Waiver Expenditures FY 2012, by Taxonomy Category 

 

Others: other mental health and behavioral services (2.12%); supported employment (1.46%); caregiver 
support (1.17%); non-medical transportation (1.13%); nursing services (0.98%); equipment, technology, 
and modifications (0.84%); home delivered meals (0. 74%); other health and therapeutic services (0.34%); 
services supporting participant direction (0.33%); community transition (0.07%); other services (0.03%); 
and rent and food expenses for live-in caregiver (0.00%). 

 

         Figure 2.3 visualizes the spending patterns within each taxonomy category from 2010 to 2012. 

Immediately noticeable is the variation across different types of services. Most of the categories, 

such as case management, nursing services, and non-medical transportation exhibited a slight upward 

trend, as opposed to the minor decreases found in other health and therapeutic services and 

equipment, technology, and modification. However, the round-the-clock services and day services - 2 

of the top 3 categories that comprised the bulk of Medicaid 1915 (c) HCBS spending, remained 

essentially flat. The biggest changes over the study period were for participation training which 

helped waiver participants navigate the service system. It was a small fraction of total expenditures 

but saw a 144 percent increase from the 2010 level. Another apparent rise in spending was home-
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based services, which was up 4 percent in 2012, following a 20 percent growth in the preceding year. 

By contrast, significant decreases were observed for other services and unknown. Included in the 

category of other services were goods and services, interpreter, housing consultation and other; while 

the home and community-based services fell into the category of unknown if their types could not be 

easily determined. Other services and unknown were on the decline for three consecutive years, 

down by 89 percent and 50 percent, respectively. This could be largely attributable to the iterative 

process of refining the HCBS taxonomy and crosswalk, which improved the accuracy of service 

classification from year to year. Thus, some reduction in expenditure might represent a shift from 

these two to other detailed categories. 

 

Figure 2.3 Changes in HCBS Waiver Expenditures from FY 2010 to 2012, by Taxonomy Category 

 

 

2.5 Conclusion 

         The chapter provides a descriptive analysis of Section 1915 (c) HCBS waivers as a prelude to 
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additional federal assistance through BIP. Several caveats need to be understood when interpreting 

the results. Foremost among them is the generalizability of findings. To lay the groundwork for BIP 

analysis, the study is restricted to BIP-eligible states. The associated penalty is that the results may 

apply only to those states that spent less on home and community-based services than institutional 

long-term care. Besides, the HCBS taxonomy per se is somewhat limited. Challenges are noted in 

differentiating taxonomy services, and mapping categories to the Medicaid HCBS claims. As an 

example, it is almost impossible to identify the state-specific procedures codes for the classification 

of rent and food expenses for live-in caregiver. Another shortcoming is related to data. There have 

been long-standing concerns about the availability of accurate, timely and reliable information for 

waiver research. Medicaid claims are frequently used to study HCBS, but its incompleteness makes 

the analysis more difficult, especially for the assessment of HCBS expenditures over a relatively long 

period of time.  
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Appendix 2.A Medicaid Home and Community-Based Services Taxonomy 

  HCBS Taxonomy Category (18)  HCBS Taxonomy Service (over 60) 

1  Case management  01010 Case management

   

2  Round‐the‐clock services  02011 Group living, residential habilitation

    02012 Group living, mental health services

    02013 Group living, other

    02021 Shared living, residential habilitation

    02022 Shared living, mental health services

    02023 Shared living, other

    02031 In‐home residential habilitation

    02032 In‐home round‐the‐clock mental health services 

    02033 In‐home round‐the‐clock services, other

   

3  Supported employment  03010 Job development

    03021 Ongoing supported employment, individual 

    03022 Ongoing supported employment, group

    03030 Career planning

   

4  Day services  04010 Prevocational services

    04020 Day habilitation

    04030 Education services

    04040 Day treatment/ partial hospitalization

    04050 Adult day health

    04060 Adult day services (social model)

    04070 Community integration

    04080 Medical day care for children

   

5  Nursing  05010 Private duty nursing

    05020 Skilled nursing

   

6  Home‐delivered meals  06010 Home delivered meals

   

7  Rent and food expenses for live‐in caregiver  07010 Rent and food expenses for live‐in caregiver 

   

8  Home‐based services  08010 Home‐based habilitation

    08020 Home health aide

    08030 Personal care

    08040 Companion

    08050 Homemaker

    08060 Chore
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9  Caregiver support  09011 Respite, out‐of‐home

    09012 Respite, in‐home

    09020 Caregiver counseling and/or training

   

10  Other mental health and behavioral services  10010 Mental health assessment

    10020 Assertive community treatment

    10030 Crisis intervention

    10040 Behavior support

    10050 Peer specialist

    10060 Counseling

    10070 Psychosocial rehabilitation

    10080 Clinic services

    10090 Other mental health and behavioral services 

   

11  Other health and therapeutic services  11010 Health monitoring

    11020 Health assessment

    11030 Medication assessment and/or management 

    11040 Nutrition consultation

    11050 Physician services

    11060 Prescription drugs

    11070 Dental services

    11080 Occupational therapy

    11090 Physical therapy

    11100 Speech, hearing, and language therapy

    11110 Respiratory therapy

    11120 Cognitive rehabilitative therapy

    11130 Other therapies

   

12  Services supporting participant direction  12010 Financial management services in support of participant direction

    12020 Information and assistance in support of participant direction

   

13  Participant training  13010 Participant training

   

14  Equipment, technology, and modifications  14010 Personal emergency response system

    14020 Home and/or vehicle accessibility adaptations 

    14031 Equipment and technology

    14032 Supplies

   

15  Nonmedical transportation  15010 Nonmedical transportation
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16  Community transition services  16010 Community transition services

   

17  Other services  17010 Goods and services

    17020 Interpreter

    17030 Housing consultation

    17990 Other

   

18  Unknown  Unknown

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



43 
 

Appendix 2.B Section 1915 (c) State Waiver List, by Waiver Type 

Age Waivers 

State  BIP  Waiver Names  Original Approval Date  Expiration Date  Criteria  Additional Criteria 

Alabama  No  Elderly and Disabled Individuals  1998  2017  65+  Yes 

Connecticut  Yes  HCBS Waiver ‐ Elderly  NP*  2020  65+  N/A 

Florida  No  Channeling for the Frail Elderly  1993  2014  65+  Yes 

Iowa  Yes  Elderly Waiver  1990  2018  65+  N/A 

Nevada  Yes  Assisted Living  2006  2014  65+  Yes 

Nevada  Yes  HCBS Waiver for the Frail Elderly   1995  2015  65+  Yes 

Utah  No  Individuals Aged 65 and Older   1992  2020  65+  N/A 

Virginia  No  Elderly or Disabled with Consumer Direction  1997  2017  65+  N/A 

*NP: not provided. This waiver was renewed on 2005. 

 

Physically Disabled Waivers 

State  BIP  Waiver Names  Original Approval Date  Expiration Date  Criteria  Additional Criteria 

Alabama  No  Independent Living Waiver Program  2001  2020  physically disabled 18‐60  Yes 

Arkansas  Yes  Alternatives for Adults w/Physical Disabilities  NP*  2015  physically disabled 21‐64  N/A 

Connecticut  Yes  The Connecticut Personal Care Assistance Waiver  1996  2019  physically disabled 18‐64  Yes 

Georgia  Yes  Independent Care Waiver for Disabled Adults  1992  2016  physically disabled 21‐64  Yes 

Illinois  Yes  HCBS Waiver for Persons with Physical Disabilities  1989  2021  physically disabled 0‐59  Yes 

Iowa  Yes  Iowa Ill and Handicapped  1992  2017  physically disabled 0‐64  Yes 

Iowa  Yes  HCBS Waiver for Persons w/Physical Disabilities  1999  2017  physically disabled 18‐64  Yes 

Maryland  Yes  Living at Home: Maryland Community Choices  2001  2014  physically disabled 18‐64  Yes 

Missouri  Yes  Adult Day Care  2012  2021  physically (& other) disabled 18‐63  N/A 

Missouri  Yes  Independent Living  2003  2019  physically disabled 18‐64  Yes 

New Jersey  Yes  Community Resources for People with Disabilities  1994  2014  physically disabled 0+  Yes 

Ohio  Yes  Home Care Waiver   1999  2016  physically disabled 0‐59  Yes 

Pennsylvania  Yes  Attendant Care   1995  2018  physically disabled 18‐59  Yes 
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Pennsylvania  Yes  Office of Social Programs Independence Waiver   1997  2015  physically disabled 18‐59  Yes 

South Carolina  No  Head and Spinal Cord Injury  1995  2018  physically (& other) disabled 0‐64  Yes 

*NP: not provided. This waiver was renewed on 2005. 

 

Age & Disabled Waivers 

State  BIP  Waiver Names 
Original Approval 
Date 

Expiration 
Date 

Criteria  Additional Criteria 

Alabama  No  Alabama Community Transition Waiver  2011  2021  (1) aged 65+ and (2) physically  (& other) disabled 0+  Yes 

Arkansas  Yes  Assisted Living  2002  2021  (1) aged 65+ and (2) physically disabled 21‐64  N/A 

Arkansas  Yes  Elder Health Choices Program  2001  2014  (1) aged 65+ and (2) physically disabled 21‐64  N/A 

Delaware  No  Waiver for the Elderly and Disabled  2010  2012  (1) aged 65+ and (2) physically disabled 18‐64  N/A 

Florida  No  Aged and Disabled Adult  1993  2014  (1) aged 65+ and (2) physically disabled 18‐64  Yes 

Florida  No  Assisted Living for the Elderly  1994  2014  (1) aged 65+ and (2) physically disabled 18‐64  Yes 

Florida  No 
Alzheimer's Medicaid Home and Community Based 
Waiver Program 

2005  2010  (1) aged 65+ and (2) physically disabled 60‐64  Yes 

Georgia  Yes  Elderly and Disabled  1984  2017  (1) aged 65+ and (2) physically disabled 0‐64  N/A 

Idaho  No  Aged and Disabled  1992  2017  (1) aged 65+ and (2) physically disabled 18‐64  N/A 

Illinois  Yes  Supportive Living Program  1999  2017  (1) aged 65+ and (2) physically disabled 22‐64  Yes 

Illinois  Yes  HCBS Waiver for the Elderly  1989  2021  (1) aged 65+ and (2) physically disabled 60‐64  Yes 

Indiana  Yes  Aged and Disabled  1993  2018  (1) aged 65+ and (2) physically (& other) disabled 0‐64  N/A 

Kentucky  Yes  H &CB Waiver for Elderly & Disabled Individuals  1990  2015  (1) aged 65+ and (2) physically (& other) disabled 0‐64  Yes 

Louisiana  Yes  Adult Day Health Care  1993  2017  (1) aged 65+ and (2) physically disabled 22‐64  Yes 

Louisiana  Yes  Community Choices  2011  2019  (1) aged 65+ and (2) physically disabled 21‐64  N/A 

Maine  Yes  Elderly and Adults with Disabilities  1994  2018  (1) aged 65+ and (2) physically disabled 18‐64  N/A 

Maine  Yes  CD‐PAS Waiver  1994  2014  (1) aged 65+ and (2) physically disabled 18‐64  Yes 

Maryland  Yes  Waiver for Older Adults  1993  2021  (1) aged 65+ and (2) physically disabled 18‐64  N/A 

Maryland  Yes  Medicaid Day Care Services  2008  2021  (1) aged 65+ and (2) physically (& other) disabled 16‐64  Yes 

Massachusetts  Yes  HCBS Waiver for Elders  1994  2018  (1) aged 65+ and (2) physically disabled 60‐64  N/A 

Michigan  No  MI Choice  1995  2018  (1) aged 65+ and (2) physically disabled 18‐64  N/A 

Michigan  No  Habilitation Supports  1990  2015  (1) aged 65+ and (2) physically disabled 21‐64  N/A 

Mississippi  Yes  Elderly and Disabled  1994  2017  (1) aged 65+ and (2) physically disabled 21‐64  N/A 



45 
 

Mississippi  Yes  Assisted Living  2000  2018  (1) aged 65+ and (2) physically (& other) disabled 21‐64  Yes 

Mississippi  Yes  Mississippi HCBS Waiver: Independent Living  1994  2017  (1) aged 65+ and (2) physically (& other) disabled 16‐64  Yes 

Missouri  Yes  Aged and Disabled   1993  2018  (1) aged 65+ and (2) physically disabled 63‐64  N/A 

Montana  No  Big Sky    1989  2016  (1) aged 65+ and (2) physically (& other) disabled 0‐64  N/A 

Montana  No  Big Sky Bonanza  2009  2011  (1) aged 65+ and (2) physically (& other) disabled 0‐64  Yes 

Nebraska  Yes  Aged and Disabled Adults and Children  1991  2021  (1) aged 65+ and (2) physically disabled 0‐64  N/A 

Nevada  Yes  HCBS Waiver for the Physically Disabled   1993  2017  (1) aged 65+ and (2) physically disabled 0‐64  N/A 

New Hampshire  Yes  Choices for Independence  1984  2017  (1) aged 65+ and (2) physically (& other) disabled 18‐64  Yes 

New Jersey  Yes  Global Options for Long Term Care  1988  2014  (1) aged 65+ and (2) physically disabled 21‐64  Yes 

New York  Yes  Long Term Home Health Care Program  1994  2015  (1) aged 65+ and (2) physically disabled 0‐64  Yes 

New York  Yes 
Nursing Home Transition and Diversion Medicaid 
Waiver  

2007  2015  (1) aged 65+ and (2) physically disabled 18‐64  N/A 

North Carolina  No  CAP Choice  2004  2011  (1) aged 65+ and (2) physically (& other) disabled 18‐64  Yes 

North Carolina  No  CAP Disabled Adults  1982  2018  (1) aged 65+ and (2) physically (& other) disabled 18‐64  Yes 

North Dakota  No  Medicaid Waiver HCBS  1994  2017  (1) aged 65+ and (2) physically (& other) disabled 18‐64  Yes 

Ohio  Yes  PASSPORT  1993  2018  (1) aged 65+ and (2) physically 60‐64  Yes 

Ohio  Yes  Choices Waiver  2001  2014  (1) aged 65+ and (2) physically disabled 60‐64  Yes 

Ohio  Yes  Transitions II Aging Carve Out  2006  2014  (1) aged 65+ and (2) other disabled 60‐64  Yes 

Ohio  Yes  Ohio Assisted Living Waiver  NP*  2019  (1) aged 65+ and (2) physically disabled 21‐64  Yes 

Oklahoma  No  Oklahoma's Advantage Waiver   1993  2021  (1) aged 65+ and (2) physically (& other) 21‐64  Yes 

Pennsylvania  Yes  HCBS Waiver for Individuals Age 60 and Over   1995  2018  (1) aged 65+ and (2) physically 60‐64  N/A 

South Carolina  No  Choice  2003  2021  (1) aged 65+ and (2) physically 18‐64  N/A 

South Dakota  No  Elderly  1991  2021  (1) aged 65+ and (2) physically (& other) 18‐64  N/A 

South Dakota  No  Assistive Daily Living Services  1994  2017  (1) aged 65+ and (2) physically 18‐64  Yes 

Texas  Yes  Community Based Alternatives  1994  2017  (1) aged 65+ and (2) physically 21‐64  N/A 

Texas  Yes  STAR+PLUS Waiver MAO [Medical Assistance Only]  2010  2011  (1) aged 65+ and (2) physically 21‐64  N/A 

Utah  No  New Choices  2007  2020  (1) aged 65+ and (2) physically (& other) disabled 18‐64  Yes 

Utah  No  Physical Disabilities   1998  2021  (1) aged 65+ and (2) physically 18‐64  Yes 

Virginia  No  Alzheimer's Assisted Living   2005  2018  (1) aged 65+ and (2) other disabled 18‐64  Yes 

West Virginia  No  Aged and Disabled  1985  2020  (1) aged 65+ and (2) physically 18‐64  N/A 

*NP: not provided. This waiver started MAX file reporting on 2006. 
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I/DD Waivers 

State  BIP  Waiver Names 
Original Approval 
Date 

Expiration 
Date 

Criteria  Additional Criteria 

Alabama  No  Living at Home Waiver for Individuals with Mental Retardation  2010  2020  w/ID 3+  N/A 

Alabama  No  Alabama Mental Retardation /Developmentally Disabled  2001  2019  w/ID 3+  N/A 

Arkansas  Yes  Alternative Community Service  2002  2014  w/autism, DD, Mental Retardation 0+  Yes 

Connecticut  Yes  Comprehensive Supports  2005  2018  w/DD 18+, w/Mental Retardation 3+  Yes 

Connecticut  Yes  Individual and Family Support Waiver  2005  2018  w/DD 18+, w/Mental Retardation 3+  Yes 

Connecticut  Yes  Employment and Day Supports   2011  2021  w/DD 18+, w/ID 3+  Yes 

Connecticut  Yes  Home and Community Supports Waiver for Persons with Autism   2013  2017  w/autism 3+  Yes 

Delaware  No  Mental Retardation / Developmental Disabilities  1989  2019  w/autism, DD, ID 12+  Yes 

Florida  No  Developmental Disabilities HCBS Tier 2  2008  2013  w/Autism, DD, mental retardation 3+  Yes 

Florida  No  Developmental Disabilities HCBS Tier 3  2008  2013  w/Autism, DD, mental retardation 3+  Yes 

Florida  No  Family and Supported Living (Tier 4)  1995  2013  w/Autism, DD, mental retardation 3+  Yes 

Georgia  Yes  New Options Waivers  1992  2017  w/DD, Mental Retardation 0+  Yes 

Georgia  Yes  MR/DD (Comprehensive Supports Waiver Program)  1997  2015  w/DD, Mental Retardation 0+  Yes 

Hawaii  No  Developmental Disabilities / Mental Retardation  1989  2016  W/DD, ID 0+  Yes 

Idaho  No  Developmental Disabilities Waiver  1992  2017  w/DD, Mental Retardation 18+  N/A 

Illinois  Yes  Waiver for Adults w/DD  1999  2017  w/Autism, DD, Mental Retardation 18+  Yes 

Indiana  Yes  Family Supports  2002  2019  w/Autism, DD, ID 0+  Yes 

Indiana  Yes  Autism  1990  2012  w/Autism, DD 0+  Yes 

Iowa  Yes  HCBS Intellectual Disabilities  1999  2019  w/ID 0+  Yes 

Kentucky  Yes  Supports for Community Living  1990  2015  w/DD, Mental Retardation 0+  Yes 

Kentucky  Yes  Michelle P. Waiver  2008  2016  w/DD, Mental Retardation 0+  N/A 

Louisiana  Yes  New Opportunities Waiver  2003  2016  w/Autism, DD, Mental retardation 3+  N/A 

Louisiana  Yes  Supports Waiver   2006  2019  w/Autism, DD, ID 18+  N/A 

Louisiana  Yes  Residential Options Waiver  2009  2018  w/Autism, DD, Mental retardation 0+  N/A 

Maine  Yes  Mental Retardation Waiver  1995  2020  w/Autism, ID 18+  N/A 

Maine  Yes  Autism Waiver  NP*  2020  w/Autism, ID 18+  Yes 

Maryland  Yes  Community Pathways  1984  2018  w/DD, ID 0+  Yes 

Maryland  Yes  New Directions Independence Plus  2005  2018  w/DD, Mental Retardation 0+  Yes 
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Massachusett
s 

Yes  Community Living  2010  2018  w/mental retardation 22+  Yes 

Massachusett
s 

Yes  Intensive Supports  2010  2018  w/mental retardation 22+  Yes 

Mississippi  Yes  Intellectual Disabilities / Developmental Disabilities  1995  2018  w/Autism, DD, mental retardation 0+  N/A 

Missouri  Yes  Community Support Waiver  2003  2016  w/DD, ID 0+  Yes 

Missouri  Yes  DD Comprehensive  1988  2016  w/DD, ID 0+  Yes 

Missouri  Yes  Prevention Waiver  2010  2018  w/Autism, DD, mental retardation 0+  Yes 

Montana  No  HCBW for Individuals w/DD   1990  2018  w/DD, Mental Retardation 0+  Yes 

Montana  No  Community Supports Waiver  2001  2013  w/DD, Mental Retardation 18+  Yes 

Nebraska  Yes  Waiver for Adults with Developmental Disabilities ‐ Comprehensive  2005  2015  w/Autism, DD, mental retardation 21+  N/A 

Nebraska  Yes  Waiver for Adults with Developmental Disabilities ‐ Day  2005  2015  w/Autism, DD, mental retardation 21+  N/A 

Nebraska  Yes  Community Supports Waiver Program for Adults w/DD  1989  2011  w/Autism, DD, mental retardation 21+  Yes 

Nevada  Yes  HCBS Waiver for Persons with MR & Related Conditions   1993  2018  w/ID 0+  Yes 

New 
Hampshire 

Yes  BDS Developmental Services  1991  2016  w/Autism, DD, mental retardation 0+  Yes 

New Jersey  Yes  Renewal Waiver  1993  2013  w/Autism, DD, ID 0+  Yes 

New York  Yes  OMRDD Comprehensive  1994  2021  w/Autism, DD, ID 0+  N/A 

North 
Carolina 

No  Supports Waiver (3.5)  2008  2017  w/Autism, DD, mental retardation 0+  Yes 

North 
Carolina 

No  CAP/MR Comprehensive‐ Tier 2  2008  2017  w/Autism, DD, mental retardation 0+  Yes 

North 
Carolina 

No  Managed Behavioral Health Care Waiver  2004  2018  w/DD, mental retardation 0+  Yes 

North Dakota  No  Traditional ID DD HCBS  1994  2019  w/DD, ID 0+  Yes 

North Dakota  No  Self Directed Support for Families  2006  2011  w/DD, mental retardation 3+  Yes 

Ohio  Yes  Level 1 Waiver Mental Retardation / Developmental Disabilities  2002  2016  w/DD, ID 0+  N/A 

Ohio  Yes  Individual Options Waiver   1991  2014  w/DD, ID 0+  N/A 

Ohio  Yes 
Transitions MR/DD Waiver ‐ Intermediate Care Facility‐Mentally 
Retarded ‐ Cost Level 1 

2002  2020  w/Autism, DD, ID 0+  Yes 

Ohio  Yes  Self Empowered Life Funding  2011  2020  w/DD, ID 0+  Yes 

Oklahoma  No  Community   1991  2021  w/ID 3+  Yes 

Oklahoma  No  Homeward Bound   2003  2021  w/ID 21+  Yes 

Oklahoma  No  In‐Home Supports for Adults   1999  2017  w/mental retardation 18+  N/A 

Pennsylvania  Yes  Person/Family Directed Support Waiver   1999  2017  w/mental retardation 3+  Yes 

Pennsylvania  Yes  Consolidated Waiver   1990  2017  w/mental retardation 3+  Yes 
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Pennsylvania  Yes  Office of Social Programs OBRA Waiver   1991  2021  w/DD  18‐59  Yes 

Pennsylvania  Yes  Autism   2008  2016  w/Autism 21+  Yes 

South 
Carolina 

No  Mental Retardation/Related Disabilities   1994  2014  w/mental retardation  Yes 

South 
Carolina 

No  Community Supports  2009  2017  w/mental retardation 0+  Yes 

South Dakota  No  CHOICES  1980  2018  w/DD, ID 0+  N/A 

South Dakota  No  Family Support Waiver  1998  2017  w/DD, mental retardation 0+  Yes 

Tennessee  No  HCBS Waiver for IID/DD   1987  2019  w/DD 0‐5, w/ID 0+  Yes 

Tennessee  No  HCBS Mental Retardation (Arlington)  2000  2019  w/ID 0+  Yes 

Tennessee  No  Self Determination Waiver   2005  2017  w/DD, mental retardation 0+  Yes 

Texas  Yes  Texas Consolidated Waiver Program  2004  2011  w/Autism, DD, mental retardation 0+  N/A 

Texas  Yes  Deaf Blind w/ Multiple Disabilities  1995  2018  w/DD 0+  Yes 

Texas  Yes  Community Living Assistance and Support Services(CLASS) Program   1994  2019  w/DD 0+  Yes 

Texas  Yes  Home Living Program  1993  2017  w/DD, mental retardation 0+  Yes 

Texas  Yes  HCBS Program  1988  2018  w/DD, mental retardation 0+  Yes 

Utah  No 
Community Supports Waiver for Individuals w/ID and Other Related 
Conditions 

1990  2020  w/Autism, DD, ID 0+  Yes 

Virginia  No  Individual & Family DD Support   2000  2018  w/Autism, DD 6+  Yes 

Virginia  No  Mental Retardation   2001  2019  w/ID 0+  Yes 

Virginia  No  Day Support HCBW for Persons w/ Mental Retardation  2005  2018  w/ID 6+  Yes 

West Virginia  No  Mental Retardation/Developmental Disabilities  1985  2020  w/DD, ID 3+  Yes 

*NP: not provided. This waiver started MAX file reporting on 2008. 

 

HIV/AIDS Waivers 

State  BIP  Waiver Names  Original Approval Date  Expiration Date  Criteria  Additional Criteria 

Alabama  No  Alabama Individuals w/HIV/AIDS & Related Illnesses  2004  2017  w HIV/AIDS 21+  Yes 

Delaware  No  Individuals with AIDS and other HIV‐Related Diseases  1991  2012  w/HIV/AIDS 1+  Yes 

Florida  No  Project AIDS Care  1990  2017  w/HIV/AIDS 0+  Yes 

Illinois  Yes  HCBS Waiver for Persons w/HIV or AIDS  1009  2018  w/HIV/AIDS 0+  Yes 

Iowa  Yes  AIDS/HIV  1995  2019  w/HIV/AIDS 0+  Yes 

Missouri  Yes  AIDS  1989  2017  w/HIV/AIDS 21+  Yes 
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New Jersey  Yes  AIDS Community Care Alternatives Program  1991  2014  w/HIV/AIDS 0+  Yes 

Pennsylvania  Yes  AIDS/HIVD   1995  2014  w/HIV/AIDS 21+  Yes 

South Carolina  No  HIV/AIDS Waiver   1991  2021  w/HIV/AIDS 0+  N/A 

Virginia  No  HIV/AIDS  1994  2012  w/HIV/AIDS 0+  N/A 

 

Mental Illness Waivers 

State  BIP  Waiver Names  Original Approval Date  Expiration Date  Criteria  Additional Criteria 

Connecticut  Yes  Mental Health Waiver  2009  2017  w/mental illness 22+  Yes 

Indiana  Yes  PRTF Grant  2012  2017 
w/mental illness 18‐20, w/serious 
emotional disturbance 6‐17 

Yes 

Montana  No 
Montana Behavioral Health Waiver for Adults w/ 
Severe Disabling Mental Illness 

2006  2015  w/mental illness 18+  Yes 

 

Brain Injury Waivers 

State  BIP  Waiver Names 
Original Approval 
Date 

Expiration 
Date 

Criteria 
Additional 
Criteria 

Connecticut  Yes  Acquired Brain Injury  1999  2012  w/brain injury 18+  Yes 

Florida  No  HCB Waiver for Traumatic Brain Injury & Spinal Cord  1999  2017  w/brain injury 18+  Yes 

Illinois  Yes  HCBS Waiver for Persons w/Brain Injury  1999  2017  w/brain injury 0+  Yes 

Indiana  Yes  Traumatic Brain Injury  2000  2017  w/brain injury 0+  Yes 

Iowa  Yes  Brain Injury Waiver  1996  2019  w/brain injury 0+  Yes 

Kentucky  Yes  Brain Injuries Waiver  1990  2016  w/brain injury 18+  Yes 

Kentucky  Yes  Acquired Brain Injury (Long Term)  2008  2016  w/brain injury 18+  Yes 

Maryland  Yes  Waiver for Adults with Traumatic Brain Injury  2003  2016  w/brain injury 22+  Yes 

Massachusetts  Yes  Traumatic Brain Injury   2001  2019  w/brain injury 18+  Yes 

Massachusetts  Yes  Acquired Brain Injury Non‐Residential Habilitation  2010  2018  w/brain injury 22+  Yes 

Massachusetts  Yes  Acquired Brain Injury w/Residential Habilitation  2010  2018  w/brain injury 22+  Yes 

Massachusetts  Yes  Adult Supports  2010  2018  w/brain injury 22+  Yes 

Mississippi  Yes  Traumatic Brain Injury / SCI*  2001  2020  Physically disabled 0+ & w/brain injury 0+  Yes 

Nebraska  Yes  Traumatic Brain Injury  2000  2018  w/brain injury 18‐64  Yes 

New 
Hampshire 

Yes  BDS Acquired Brain Disorder Services  1993  2016  w/brain injury 22+  Yes 
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New Jersey  Yes  The Traumatic Brain Injury Waiver  1996  2016  w/brain injury 21‐64  Yes 

New York  Yes  New York Traumatic Brain Injury   1995  2013  w/brain injury 18+  Yes 

Pennsylvania  Yes  COMMCARE Waiver Program   2002  2015  w/brain injury 21+  Yes 

Utah  No  Acquired Brain Injury   1996  2019  w/brain injury 18+  Yes 

West Virginia  No  TBI  2011  2020  w/brain injury 3+  Yes 

* This waiver serves physically disabled individuals with brain injury, according to its 1915 (c) application form. It is stated that "eligibility is limited to individuals with TBI".  

 

Medically Fragile Waivers 

State  BIP  Waiver Names  Original Approval Date  Expiration Date  Criteria  Additional Criteria 

Florida  No  FL ‐ Nursing Home Diversion  1998  2014  Medically Fragile 18+  Yes 

Florida  No  Familial Dysautonomia Waiver  2006  2019  Medically Fragile 3‐64  Yes 

Maryland  Yes  MD Model Waiver for Fragile Children  1985  2019  Medically Fragile 0+  Yes 

Missouri  Yes  MO ‐ Medically Fragile Adult  1998  2021  Medically fragile & w/DD 21+  Yes 

 

Technology Dependent Waivers 

State  BIP  Waiver Names  Original Approval Date  Expiration Date  Criteria  Additional Criteria 

Alabama  No  Alabama Assisted Technology Waiver  2003  2021  technology dependent 21+  Yes 

Kentucky  Yes  KY ‐ Model Waiver II  1990  2020  technology dependent 0+  Yes 

North Dakota  No  ND Technology Dependent Medicaid Waiver  2007  2015  technology dependent 18+  Yes 

South Carolina  No  SC ‐ Vent Waiver  1994  2017  technology dependent 21+  Yes 

Virginia  No  VA Technology Assisted  1991  2018  technology dependent 0+  Yes 
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Appendix 2.C Eligibility Criteria and Assessment, by Waiver Type 

         Eligibility requirements for 1915 (c) HCBS waivers consist of 3 key elements: target criteria; 

risk factors; and functional requirements. That is, to be enrolled in HCBS programs, individuals must 

demonstrate that they match to the target groups, have severe functional limitations and require 

institutional care in the absence of home and community-based services. 

         Age waivers: admission to these waivers is restricted to individuals 65 and older. Half of the 

age waivers across the states impose some additional criteria, such as meeting at least two unmet 

long-term care needs and being at risk of imminent nursing facility placement within 30 days.  

         Physically Disabled Waivers: this type of waiver target toward adults who have a diagnosis of 

a physical disability not associated with the process of aging and do not have a primary diagnosis of 

mental retardation or a major mental illness. The diseases or conditions may include blind, stroke, 

quadriplegia, traumatic brain injury, spinal cord injury, severely debilitating disease, etc. Participants 

should be able to live safely in home or communities and direct his or her own care. The setting of 

age limits is pertinent to rules and practices adopted by each state. 

         Age and Disabled Waivers: it combines the previous two target groups and serves both 

individuals 65 and older and non-elderly persons with disabilities. Participants should currently 

reside in a Medicaid-certified institution or clinically eligible for nursing facility care. Age and 

disabled waivers often require a primary diagnosis of Alzheimer’s Diseases or other types of 

dementia by licensed clinical physician or psychologist. Individuals must be medically stable and 

may not be enrolled in the Programs for All-Inclusive Care for the Elderly (PACE).17 

         I/DD Waivers: the eligible population is composed of people with intellectual or 

developmental disabilities who are qualified for care furnished in nursing facilities and Intermediate 

Care Facility for individuals with Intellectual Disabilities (ICF/IID).18 The diagnosis and assessment 

of intellectual or developmental disabilities need to be in accordance with related state regulations. It 

may involve a series of medical conditions such as Autism Spectrum Disorder, Cerebral Palsy, 

Prader Willi Syndrome and epilepsy, which results in substantial functional limitations and cognitive 

impairments. This type of waiver has no maximum age limit. 

                                                            
17 The Programs for All-Inclusive Care for the Elderly provides comprehensive benefit packages with capped 
financing. https://www.medicaid.gov/medicaid/ltss/pace/index.html 
18 Intellectual disability is also known as mental retardation. But many states prefer the term intellectual disability, 
due to the negative connotations of mental retardation. 

https://www.medicaid.gov/medicaid/ltss/pace/index.html
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         HIV/AIDS Waivers: waiver services are limited to the individuals living with Human 

Immunodeficiency Virus Infection and Acquired Immune Deficiency Syndrome (HIV/AIDS). A 

majority of the programs have no minimum or maximum age limits, although some require 21 years 

of age or older when they get enrolled. Individuals must have a diagnosis of AIDS or HIV positive, 

and experience severe symptoms associated with the disease which causes them to be at risk of 

institutionalization.  

          Brain Injury Waivers: this type of waivers is specialized for people with Traumatic Brain 

Injury/Spinal Cord Injury. They mostly serve adults and have no maximum age limit. The assessment 

of eligibility must be referred to the definition of brain or spinal cord injury in state statues. 

Applicants should have functional, behavioral and cognitive impairments resulting directly from 

damage to the brain. 

         Mental Illness Waivers: people suffering from mental illness or serious emotional disturbance, 

including both children and adults are eligible for these waiver programs. Participants must have a 

diagnosis of serious mental illness specified in state administrative codes and meet criteria for the 

level of care in nursing homes or hospitals. 

         Medically Fragile Waivers: the target population is defined as people who are medically 

fragile. With little exception, this type of waiver has no maximum age limit. The definition of 

medically fragile is not straightforward, and in general, it requires a diagnosis of complex medical 

conditions by physicians, e.g., Adult Cystic Fibrosis and Familial Dysautonomia. Individuals should 

also demonstrate the needs for intensive skilled level of support. 

         Technology Dependent Waivers: people who are technology dependent are served under the 

programs. In most of the cases, these individuals are often severely ill and require continuous nursing 

care. They should also have a medical history of being dependent on life-sustaining mechanical 

ventilation for minimum hours per day (or have a tracheostomy). 
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Appendix 2.D CMS Approved Medicaid 1915 (c) Waivers between 2008 and 2016 
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Appendix 2.E  Most Commonly Provided Services, by Waiver Type 

 

Waiver Type Most Common HCBS

Age Waivers Personal care

Case management

Personal emergency response system

Respite, in‐home

Companion

Physically Disabled Waivers Personal care

Home and/or vehicle accessibility adaptations

Personal emergency response system

Equipment and technology

Case management

Age and Disabled Waivers Personal care

Home and/or vehicle accessibility adaptations

Respite, in‐home

Personal emergency response system

Respite, out‐of‐home

I/DD Waivers Home and/or vehicle accessibility adaptations

Respite, out‐of‐home

Equipment and technology

Ongoing supported employment, individual

Respite, in‐home

HIV/AIDS Waivers Personal care

Case management

Supplies

Private duty nursing

Skilled nursing

Brain Injury Waivers Home and/or vehicle accessibility adaptations

Ongoing supported employment, individual

Day habilitation

Personal care

Respite, in‐home

Mental Illness Waivers Case management

Nonmedical transportation

Group living, residential habilitation

Ongoing supported employment, individual

Home delivered meals

Medically Fragile Waivers Supplies

Case management

Private duty nursing

Skilled nursing

Personal care

Technology Dependent Waivers Equipment and technology

Private duty nursing

Personal care
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Chapter III: Medicaid Long-Term Services and Supports Rebalancing: 

Evidence from the Balancing Incentive Program 

Logic Model 

         This chapter begins with building a logic model to provide a basic framework for studying the 

Balancing Incentive Program. As an effective tool for program evaluation, a logic model depicts how 

the program is supposed to work and achieve the desired results (W.K. Kellogg Foundation, 2004). 

The flow chart (Figure 3.0, reads from left to right) visually illustrates the BIP’s pathway of change 

by linking inputs with activities, outputs, and outcomes.  

Figure 3.0 Logic Model for Evaluating the Balancing Incentive Program 

 

          Inputs. The logic model first identifies the resources available for the program. BIP offers 2% 

Enhanced Federal Medical Assistance percentage for states that spent 20-50% on non-institutionally-

based LTSS, and 5% FMAP for states that spent less than 25% on non-institutionally-based LTSS. 

The amount of total program investment reaches $2.4 billion over four years. 
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        Activities. BIP funding is allocated to perform program activities such as developing a No 

Wrong Door/Single Entry Point System, adopting Core Standardized Assessment instruments and 

providing Conflict-free Case Management services. Note that the majority of BIP funding is used to 

support existing Medicaid HCBS programs. For example, 1915 (c) HCBS waivers, 1915 (i) State 

Plan Options, and other demonstration projects and grants. 

        Outputs. Moving forward, the above activities will produce some direct and measurable results. 

The outputs associated with BIP are identified as the following: the infrastructure improvement for 

the provision of state home and community-based services in three key components, streamlined 

access to new or expanded non-institutional LTSS, and greater opportunities and consumer choices 

for HCBS. These are evidence that BIP program activities are carried out as planned. 

        Outcomes. The logical final step is a sequence of intended outcomes achieved in the short- and 

long-term. The implementation of BIP leads to the early changes in the rate of institutionalization 

and HCBS expenditure as a percentage total Medicaid LTSS spending (i.e., required “balancing 

benchmark”). It is also expected that there are no spillover effects on health care utilization and costs 

at an individual level. Similarly, no negative impact on patient’s general health status is observed. 

Over time, BIP brings about structural reforms in the state’s long-term services and supports delivery 

system. The long-term effects may include no negative impact on death rates attributable to BIP; 

sustainability of the rebalancing efforts after funding has been exhausted; efficiency in financing; and 

reduced institutional bias for long-term care. 

         Towards the bottom, the logic model brings attention to the assumptions and key external 

factors that could influence program outcomes. The premise here is that individuals who need long-

term care services overwhelmingly prefer HCBS over institutionalization, and many of them are 

capable of staying in the communities and retain independence with appropriate supportive services. 

This is one of the underlying causes of Medicaid LTSS rebalancing. Moreover, there are contextual 

forces outside program control, and thus it is necessary to tease out their relative contributions during 

BIP analysis. These external factors are state baseline differences, other Medicaid LTSS rebalancing 

initiatives (such as the “Money Follows the Person” Rebalancing Demonstration), and state decision 

to expand Medicaid coverage under ACA, etc. 

         The “if-then” relationship laid out in the logic model is intended to serve three purposes: first, 

use the model to think through a theory of change for BIP; second, define relevant and meaningful 

research questions for program evaluation; and third, generate empirical evidence to support the 
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connections between program efforts and outcomes. Based on this framework, the subsequent study 

of BIP is divided into two sections, and each addresses a different aspect of anticipated outcomes. 

Section 3.1 examines the short-term consequences of BIP, with a focus on health care utilization, 

expenditures, and health among senior adults who qualify for both Medicare and Medicaid benefits. 

Section 3.2 takes a step further to assess whether all-cause mortality changes as a result of BIP 

implementation, which may not be reflected in the immediate effects. 
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3.1 The Effects of BIP on Health Care Utilization, Expenditures and Health 

Abstract 

         The aging of baby boomers fuels an increasing demand for long-term services and supports in 

the United States. As a primary LTSS payer, Medicaid has been working to address the challenge by 

encouraging the provision of more home and community-based services as less-expensive 

alternatives to institutional care, a process known as rebalancing the LTSS delivery system. The 

paper evaluates the effectiveness of Medicaid’s recent rebalancing effort, the Balancing Incentive 

Program in reducing institutional care and assessing the evidence on whether Medicaid LTSS 

rebalancing affects the use and expenditures of health care services as well as general health among 

Medicare and Medicaid dual eligible beneficiaries over age 65. The outcomes of interest include (1) 

long-term institutionalization; (2) total health care costs borne by Medicare and Medicaid; and (3) 

overall health status. To quantify the causal impact, I employ the method of propensity score 

weighting in combination with difference-in-differences by merging individual-level data from the 

Medicare Current Beneficiary Survey, the Master Beneficiary Summary File and the Long-Term 

Care Minimum Data Set. Specifically, I use a multiple-group weighting strategy to achieve balance 

on a set of characteristics across four groups: pre-treatment, post-treatment, pre-control, and post-

control. Then I describe how the outcomes change following the introduction of BIP between states 

with the program in place and eligible states without such a program. A complementary event study 

analysis is conducted as a strategy to trace out the differential effects over time. In sum, I find that 

older adults in BIP states moderately reduce the use of institutional long-term care, relative to those 

who live in BIP eligible but non-participating states. The implementation of BIP has limited 

influence on the subsequent use of other health services, and it does not have any noticeable 

spillovers on Medicare expenditures. By contrast, I observe a statistically significant decline in total 

Medicaid spending and small improvements in self-reported general health status. Sensitivity 

analysis using an alternative comparison group confirms the robustness of these findings. Taken as a 

whole, my results suggest that federal and state policies aimed at promoting substitution of HCBS for 

institutional long-term care seem to be a promising practice. 
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3.1.1 Introduction 

         Over the past few decades, development and expansion of home and community-based services 

has been a key strategy to reconfiguring the long-term services and supports delivery system and rein 

in health care spending. The merit of expanding HCBS has often been judged by whether it reduces 

the use of nursing home and brings down the total long-term care spending (Kane, 2012). There is 

little exploration of its broader impact on additional dimensions. On the one hand, it remains largely 

unknown whether LTSS rebalancing in favor of HCBS influences the use and costs of other health 

care services. If increasing access to HCBS is accompanied by the growth in health care utilization, 

savings generated from the LTSS spending (if any) could be offset by greater overall health 

expenditures. That is, the fiscal burden of long-term care may be simply shifted to other part of 

federal and state healthcare programs. When it comes to HCBS expansion, the hidden health care 

costs need to be considered (Konetzka, 2014). On the other hand, measuring health outcomes is a 

frequently neglected but critical component in the assessment of Medicaid LTSS rebalancing efforts. 

An implicit assumption behind rebalancing is that HCBS are viable substitutes for institutional care, 

and thereby rein in the ever-increasing LTSS costs without any negative effects on health. HCBS 

usually offer less-intensive levels of services than institutional long-term care. As HCBS grow in size, 

it raises the question of whether developing and expanding HCBS may lead to a decrease in health. 

From an economic standpoint, an evaluation of rebalancing policies without simultaneously 

examining the impact on health makes it hard to weigh the costs against the benefits and generate 

specific policy responses. 

         The purpose of the study is to gauge the effectiveness of Medicaid’s most recent rebalancing 

policy, the Balancing Incentive Program and provide empirical evidence on whether LTSS 

rebalancing influences the use of and expenditures on health services as well as health outcomes. I 

choose to focus on the Medicare and Medicaid dual eligible beneficiaries over age 65, given that the 

population represents the most costly segment of public spending on long-term care. Their health 

care services are normally paid first by Medicare; while Medicaid pays for long-term services and 

supports which are usually not covered by Medicare and helps with some cost-sharing assistance 

such as coinsurance and deductibles. As such, I pose three research questions: (1) what are the effects 

of LTSS rebalancing on long-term institutionalization among older adults dually eligible for both 

Medicare and Medicaid? (2) Do senior dual eligible beneficiaries in BIP states have lower total costs 

paid by Medicare and Medicaid after the program was initiated compared with those residing in BIP 

eligible but non-participating states? (3) What is the health impact of LTSS rebalancing? 
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         To quantify the causal effect, I employ the method of propensity score weighting in 

combination with the difference-in-differences model using individual-level data from the Medicare 

Current Beneficiary Survey (MCBS), the Master Beneficiary Summary File (MBSF) and the Long-

Term Care Minimum Data Set (MDS). Specifically, I use a multiple-group weighting strategy to 

achieve balance on a set of characteristics across four groups: pre-treatment, post-treatment, pre-

control and post-control, and then describe how the outcomes change following the implementation 

of BIP between states with the program in place and eligible states without such a program. I further 

conduct a complementary event study analysis as an alternative strategy to trace out the differential 

effects over time by looking at the trends in pre- and post-BIP periods. Finally, the sensitivity 

analysis with a different control group and a test of age- and gender-related heterogeneity are 

performed to check the robustness of my results.  

         I reach four main conclusions. First, I find that older adults living in BIP states are 9.7 

percentage points less likely to experience the long-term institutionalization, relative to those who 

live in BIP eligible but non-participating states. It indicates that HCBS are substitutes for institutional 

long-term care and the effect size seems to be moderate. Second, the study shows no evidence that 

BIP has a significant effect on the utilization and expenditures of inpatient hospitalization, skilled 

nursing facility, home health, hospice services, and prescribed medicine among older adults. 

Notwithstanding some modest impact on the subsequent use of outpatient hospital and medical 

provider services, there is virtually no change in Medicare spending after the program was launched. 

Third, the implementation of BIP is significantly associated with a decline of $3576.8 per person per 

year in total Medicaid expenditures. Fourth, I observe small improvements in self-reported general 

health status. The overall results run counter to the concern that LTSS rebalancing may involve a 

sacrifice in terms of health outcomes and produce some negative spillovers on Medicare or Medicaid 

programs. Sensitivity analysis confirms the robustness of these findings. 

         My results suggest that federal and state policies aimed at expanding HCBS as alternatives to 

institutional care seem to be a promising practice, without driving up the utilization of and 

expenditures on other health care services or negatively impacting health outcomes. What makes the 

study most interesting is that it has the potential to inform the cost-effectiveness of state investment 

in non-institutional long-term care. It supports the notion that greater HCBS opportunities enable 

people to remain safely in the communities and prevent long-term institutionalization. My findings 

hold true for older adults and point to the importance of continuous rebalancing efforts at the 

population level. It highlights the fact that LTSS rebalancing from institutional long-term care to 
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HCBS will work if the right group of individuals is targeted. With that in mind, it may help 

policymakers to bolster confidence in taking incremental steps towards greater access to HCBS. 

         In short, the paper presents a more complete picture of the effect of Medicaid’s LTSS 

rebalancing efforts and extends the literature on the cost-effectiveness of HCBS. My work is 

particularly timely as the population ages and is beneficial in several important ways. To my 

knowledge, it is among the first to go beyond a simple evaluation of HCBS expansion to rigorously 

consider health care utilization, costs, and health outcomes. Moreover, the study takes advantage of 

the design of BIP policy shock to circumvent endogeneity problems for causal inference. The last 

contribution is that it uncovers the impact of changing models of care on older adults and helps 

inform future program designs to better serve the vulnerable population and improve their health and 

well-being. 

         The rest of Chapter 3.1 is organized as follows: Section 2 provides background information and 

a summary of previous literature, Section 3 presents the conceptual framework used to guide this 

research, and Section 4 describes data sources, setting, and outcomes of interest. Section 5 outlines 

my study design and empirical strategy. I present the results in Section 6 and conclude the paper with 

a discussion of my findings and policy implications in Section 7. 

3.1.2 Background and Literature Review 

Medicaid LTSS Rebalancing Recap 

         Motivated by people’s preference to “age in place” relative to a nursing home or other 

institutional settings and the potential cost savings from home and community-based services, 

Medicaid as the primary payer for LTSS has been working to shift away from institutional long-term 

care towards less-expensive HCBS. This process is known as rebalancing Medicaid long-term 

services and supports system. Nowadays, HCBS has become a dominant option of publicly-funded 

LTSS, as the reliance on institutional long-term care is decreasing.  

         In principle, the provision of HCBS helps to prevent or delay institutionalization of those who 

could be served just as effectively at home or within the community. That being said, the push to 

rebalance is not universally supported. Some policymakers tend to take a more skeptical view of the 

cost-effectiveness of HCBS since there is no solid evidence that HCBS expansion would achieve a 

meaningful return on investment. Several states that are reluctant to invest more in non-institutional 

long-term care believe that HCBS recipients make heavier use of other resources than those residing 
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in nursing homes, such as medical services (Doty, 2000). In the federal FY 2009, the percentage of 

total LTSS expenditures allocated to HCBS ranged from a high of 83.2 percent in New Mexico to a 

low of 14.4 percent in Mississippi, with 13 states at or above 50 percent. While state progress in 

rebalancing LTSS in favor of HCBS has been uneven, there is substantial variation in achieving the 

goal of Medicaid LTSS rebalancing across population groups19. Because the prevalence of 

disabilities increases with advancing age, the elderly population is driving extensive demand for 

long-term services and supports. A high proportion of them ends up using Medicaid as a safety net 

for long-term care. As a matter of fact, the elderly and/or people with physical disabilities comprise 

the largest group of Section 1915 (c) HCBS waiver enrollment, as well as a majority of Medicaid 

LTSS expenditures, hence a critical population for investigation. It is possible that changing models 

of care may result in worse health outcomes at a higher cost, especially for the older adults whose 

health is shaped by whether care is available and how it is delivered (Kane et al., 1998). This 

highlights an important gap in the literature that my study intends to fill. 

Literature Review 

         The value of HCBS has been often determined by whether it slows down the institutional long-

term care use and cuts overall LTSS spending. Most studies proceeded with the notion that savings 

generated from reduced institutionalization should offset the new costs with the provision of HCBS. 

Thus, the assessment of HCBS expansion has typically focused on measuring the use of institutional 

care and total long-term care expenditures, with mixed results. Few studies took a broader 

perspective to examine the meaningful effects of developing and expanding HCBS. The literature is 

relatively sparse, and the findings provide little direction for a comprehensive understanding of 

federal and state LTSS rebalancing efforts. 

         Early research of federally-sponsored HCBS initiatives during the 1960s and 1980s uniformly 

showed a zero to small decrease in nursing home use, and cost containment was not guaranteed for 

state long-term care budget because expenditures from greater use of HCBS usually exceeded the 

savings in nursing homes (Weissert et al., 2005 and Greene et al., 1993). In recent years, the 

advancement of HCBS programs has encompassed a large number of primary studies and literature 

reviews. To provide novel evidence for a changing paradigm, Grabowski (2006) presented a meta-

analysis of the studies on Medicaid 1915 (c) waiver programs, consumer-directed care, capitated 

                                                            
19 LTSS serves several population groups, including: older adults and/or people with physical disabilities, people 
with intellectual and/or developmental disabilities, people with behavioral condition, etc. 
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long-term programs and Medicare Alzheimer’s disease demonstration for between 1996 and 2004. 

The synthesis revealed that HCBS expansion was not a sure remedy against the growth of LTSS 

spending although it entailed greater contentment among patients and their families. Guo et al. (2015) 

took advantage of an instrumental variable approach to correct the potential endogeneity and found 

that a $1000 increase per year in Medicaid home care costs reduced nursing facility stays by 2.75 

days and lowered the related costs by $351 among people age 65 and older. In a similar prediction, 

Spillman (2016) reported that a 100% increase in previous year’s HCBS expenditures led to a 14% 

decline in nursing home admissions, i.e., it delayed nursing home entry by 1.78 days for older adults. 

But the substitution effect in the final two articles was not big enough to outweigh the growth of state 

long-term care spending. 

         Other studies have yielded contradictory findings. Fox-Grage and Walls (2013) examined 38 

reports of state HCBS policies for the year 2005 - 2012. These programs demonstrated a slower rate 

of increase in long-term services and supports spending. In an analysis of state Medicaid data, Kaye 

and colleagues (2009) observed a commensurate reduction in LTSS spending as states expanded 

HCBS, despite a surge at the beginning. Two studies took a closer look at Medicaid-financed HCBS 

programs to assess the return on investment. Harrington et al. (2011) concluded that Section1915 (c) 

HCBS waivers could save Medicaid over $21 billion at the national level after adjusting for some 

potential woodwork effects. The annual report of the Money Follows the Person Rebalancing 

Demonstration Program (MFP)20 suggested that the transition from facility care to community living 

among older adults was related to a $1,840 decline in expenditure per participant per month during 

the first year (Irvin et al., 2017). LTSS deinstitutionalization in their work would successfully 

generate cost savings. 

         Collectively, there is general agreement among most studies that HCBS expansion defers 

institutional long-term care use, while its economic implication remains equivocal. In contrast to the 

extensive literature on nursing home diversion and total LTSS expenditures, previous research offers 

little evidence on other dimensions of impact such as health services use, costs and health outcomes. 

Although the discussion of developing and expanding HCBS within a broader conceptual framework 

should consider a full range of effects, these studies have rarely been done, probably because it is 

complicated in design and lacks appropriate data (Fox-Grage and Walls, 2013). 

                                                            
20 Authorized by the Deficit Reduction Act of 2005, Money Follows the Person rebalancing program provides states 
with enhanced federal matching funds to reduce the reliance on institutional care and facilitate Medicaid 
beneficiary’s transitions from an institution to the community. https://www.medicaid.gov/medicaid/ltss/money-
follows-the-person/index.html 

https://www.medicaid.gov/medicaid/ltss/money-follows-the-person/index.html
https://www.medicaid.gov/medicaid/ltss/money-follows-the-person/index.html
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         Among the limited number of studies, a commonly used measure was avoidable hospitalization. 

Konetzka et al., (2012) combined Medicare and Medicaid data to conduct a descriptive analysis of 

the national Medicaid population. They argued that HCBS users were particularly vulnerable to 

costly avoidable hospital admissions. Wysocki et al., (2014) investigated hospitalizations of senior 

Medicare and Medicaid dual-eligible beneficiaries who moved from institutional care to HCBS and 

those who had an extended nursing home stay. In their discussion, the facility-to-community 

transition was associated with an increased risk of acute medical events. However, when examining 

California’s Medi-Cal investment in HCBS, Newcomer et al. (2012) observed a reduction in 

avoidable hospitalization when community-based services were expanded.  

         Three studies examined the use of other medical services and patient outcomes. All of them 

reported positive effects in the receipt of HCBS. An early evaluation of the widely-recognized 

National Long-Term Care Channeling Demonstration21 indicated that the treatment group who 

received community-based long-term care did not make greater use of physician and other medical 

services than the control cohort (U.S. Department of Health and Human Services, 1987). In 

Muramatsu, Yin and Hedeker’s research (2010), improved mental health among seniors with severe 

cognitive impairment appeared to be a benefit of living in a state supportive of HCBS. Another 

similar argument in favor of expanding HCBS is that home care if used appropriately decreased 

medical use without compromising service quality and health outcomes (Levine et al., 2003). 

         The literature review only identifies one study that assessed the impact of HCBS on overall 

health care costs (APS Healthcare, 2005). APS Healthcare used a propensity score matching method 

to measure the cost-effectiveness of Wisconsin Family Care Program during the calendar year 2003 

and 2004. Their findings showed that average individual monthly Medicaid costs for non-Milwaukee 

Family Care counties members were $452 lower than those for the comparison group. Perhaps most 

strikingly, Wysocki and colleagues (2012) identified 15 peer-reviewed articles and grey literature 

from 1995 to 2012 in a thorough literature review to synthesize results on how LTSS delivery 

through HCBS versus institutionalization affect the outcome trajectories for older adults. The authors 

concluded that these studies yielded tenuous evidence for all of the seven outcome domains, 

including individual cost on other relevant programs, acute care utilization, and harms, physical 

function, mental health, and mortality. 

                                                            
21 The channeling demonstration was established by the U.S. Department of Health and Human Services as a 
rigorous experiment to test the impact of a community-based long-term care system on functionally impaired elderly 
in ten states (ASPE, 1991). 
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         While the empirical evidence is insufficient and the full effects of HCBS remain to be explored, 

the majority of prior work suffered from methodological limitations and tended to produce biased 

estimates. A major weakness is the lack of strong research design such as the use of randomized 

control trial (RCT). To explore the impact of HCBS programs, most of the research relied heavily on 

quasi-experimental designs for causal inference but often failed to incorporate rigorous statistical 

methods and analytic techniques. Moreover, many studies do not adequately account for the 

differences between treatment and control groups or care settings (American Health Care Association, 

2007). Interpretation of these results could be difficult in that selection bias, and confounding could 

distort or mask the true effect.  

3.1.3 Conceptual Framework 

         I follow the framework adopted by Chandra and Staiger (2007) and rely on a Roy Model in the 

long-term care market to steer the research. An individual who needs formal long-term services and 

supports chooses between two options: institutional long-term care and home and community-based 

services (indicated by ). The choice is also determined by federal and state Medicaid agencies that 

play a leading role in offering more or less non-institutional alternatives and establishing eligibility 

criteria to sort patients into appropriate care settings.  

         I assume that an individual’s indirect utility function requires the consideration of 1) expected 

health status following each LTSS option  ( ), which is regarded as an indicator of the 

quality of care and efficiency, and 2) individual-level out-of-pocket expenses ( ), which capture 

the price of each LTSS option and the “hidden” costs of the subsequent use of other health care 

services, such as inpatient hospitalization and routine office visits. The out-of-pocket represents a 

fraction of the individual’s overall health care spending due to cost-sharing, and the state and federal 

health insurance programs such as Medicare and Medicaid pick up the remaining expenditures, 

assuming no private insurance or supplemental supports22. As such, the out-of-pocket costs are 

intended to be proxied by the individual’s use of health care services and expenditures borne by 

Medicare and Medicaid to draw specific policy implications.  

         The utility function can be written as: 

                                                            
22 To receive the formal LTSS, an individual must enroll in Medicaid. For an individual dually eligible for both 
Medicare and Medicaid program benefits, Medicare is the primary payer for his/her health care services. 
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                                                         									                                                   (1) 

	 	 	 , 	 	  

Individual subscripts have been suppressed for ease of exposition. The parameter λ denotes the trade-

off between health and cost. 

         To reflect the focus of the study, I link the two elements of an individual’s utility 

( , ) to patient characteristics and area specialization in LTSS option. I assume that 

health ( ,  hinges on patient characteristics ( ) and is positively related to the 

proportion of LTSS spending for each option in a state ( , )23. Cost is similarly decided by patient 

characteristics but negatively associated with the LTSS option as a percentage of total long-term care 

expenditures. Intuitively, this is consistent with the concept of “productivity spillovers” in health care. 

For a state with HCBS as the dominant model of long-term care (i.e., more than 50% of the total 

LTSS spending goes to HCBS, or ), the government tends to increase HCBS infrastructure 

investments and state capacity to support service delivery; while physicians, administrators, and 

providers are more specialized in the practice of HCBS. The area specialization in HCBS is likely to 

lower the average cost of receiving HCBS to all the patients (due to the economics of scale). In the 

meanwhile, it helps to deliver adequate and high-quality HCBS, which can improve patient health 

and potentially reduce the consumption of other health care services. Inversely, the same is true for 

the state specialization in institutional long-term care ( .  

         The health and cost functions can be specified as: 

                                                                                                          (2) 

                                                                                                               (3) 

Substituting equation (2) and (3) to equation (1): 

                                                                                     (4) 

	 , , 	  

                                                            
23  and  are mutually exclusive, i.e. 1  



67 
 

Thus, an individual’s expected utility gain from receiving HCBS rather than institutional care 

 is given by: 

                            	 | 0 	 | 0              (5) 

	 , ,  

which is a function of the relative appropriateness for HCBS ( , the proportion of total LTSS 

spending on HCBS in a state (  and some unobserved heterogeneity.  

         Figure 3.1.1 illustrates the empirical implications of this model. The X-axis denotes the 

appropriateness for formal LTSS which captures patient’s basic characteristics (  such as age, 

gender, race and ethnicity, and functional limitations (ADLs and IADLs), and Y-axis denotes the 

individual utility. The blue line is an individual’s utility curve if receiving HCBS, and any points in 

the red line represent the level of utility if he/she receives institutional long-term care. The dotted 

vertical line in the middle is a segment of two plotted utility curve. Patients to the left of the 

appropriateness spectrum gain more utility if they receive care in institutional settings; while HCBS 

produce a larger value for patients on the opposite side. At point , the person is indifferent between 

receiving HCBS and institutional long-term care. To maximize individual utility, the optimal choice 

between HCBS and institutional care is along the bold lines. 
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Figure 3.1.1 Conceptual Framework: A Roy Model in the Long-Term Care Market 

 

 

          

         Figure 3.1.2 depicts how the Balancing Incentive Program fits into the framework. There are 

two upper envelopes in the graph: one is the choice curve if the individual lives in BIP states (solid 

line), and the other is the choice curve if the individual lives in BIP eligible but non-participating 

states (dashed line). On average, BIP states have a bigger share of LTSS spending on HCBS  

compared with BIP eligible but non-participating states after the program was implemented (see 

Figure 3.1.3). Thus, patients who are more appropriate for HCBS have higher utility gain in BIP 

states; and those who are more appropriate for institutional care have greater expected returns from 

institutionalization in BIP eligible but non-participating states. This explains why the choice curve of 

BIP states shifts outward, creating intersection point with the choice curve of BIP eligible but non-

participating states.  

         The LTSS rebalancing policy expands non-institutional care which results in the additional 

number of HCBS users in BIP states who are less appropriate for HCBS than the average patient 

receiving HCBS. The figure nicely visualizes how it occurs. Identical patients in BIP states are more 

likely to receive HCBS as the use of institutional long-term care is decreasing. It is the fundamental 
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hypothesis that I am going to test in the following empirical work. The implementation of BIP 

involves a substitution effect if the individual’s appropriateness falls between  and . The rest of 

the LTSS population - the more appropriate patients for HCBS and more appropriate patients for 

institutional long-term care - remain the same placement. For simplicity, I focus primarily on how 

utility may change among the less appropriate patients on the margin (in the range of  to ). As is 

shown, switching away from institutional long-term care to HCBS makes some patients better off (  

to ) and others worse off (  to ). Under incomplete information, it is reasonable to assume that 

Medicaid agencies cannot perfectly sort patients into HCBS or institutional long-term care based on 

observables (i.e.,  is not close to zero). A more likely scenario is: losses and gains of the expected 

utility are theoretically ambiguous.  

 

Figure 3.1.2 Conceptual Framework: How BIP Fits in the Model 

 

          

         The impact of BIP on individual’s net utility could go in either direction. On the one hand, 

patients actually in need of institutional long-term care could be forced into HCBS. They are likely to 

develop health problems and experience changes in health status, which triggers the use of other 
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health care services and raises overall costs. In such a case, the rebalancing policy is not targeting a 

population that could gain from HCBS. On the other hand, some HCBS users on the margin could 

benefit from the productivity spillovers due to capacity development and specialization of the 

practices in BIP states. For this group of individuals, HCBS are comparable alternatives to 

institutional care, which allows them to remain safely at home or in the community. A decline in 

health care utilization and expenditures is expected if the standard medical services and non-medical 

services furnished under state HCBS programs are somewhat effective in meeting their health care 

needs. It could also indicate that health is maintained and improved during LTSS rebalancing. To 

sum up, the sign and magnitude of impacts depend on the differences between utilities derived from 

institutional care versus HCBS. If the sorting (a challenging targeting task) can be relatively efficient 

in allocating individuals between HCBS and institutional care, the average effects could be weakly to 

zero as expected utility gains may offset losses across these additional HCBS users.  

         The conceptual framework produces several testable hypotheses that can be examined with data. 

Furthermore, it informs my analytical strategies and variable selection, which will be further 

discussed in the following sections. 

3.1.4 Data, Setting and Outcomes 

Data Source 

         I bring together multiple sources of secondary data to construct a unique analytical dataset, 

including: (1) the Medicare Current Beneficiary Survey (MCBS), (2) the Master Beneficiary 

Summary File (MBSF) and (3) the Long-Term Care Minimum Data Set (MDS) from 2008 to 2014.  

         Medicare Current Beneficiary Survey is an ongoing, in-person survey of Medicare beneficiaries 

living in communities and long-term care facilities, administered by the Centers for Medicare and 

Medicaid Services since 1991.24 It employs a multi-stage stratified and clustered sampling design to 

represent the national Medicare population, including the elderly over age 65 and under-65 disabled 

beneficiaries. For this study, I use the MCBS Survey File and Cost and Use Files. The Survey Files 

contains individual information on Medicare entitlement, types of coverage, Medicaid eligibility, 

self-reported health status and functional impairment (ADLs and IADLs) as well as a rich set of 

demographic characteristics such as age, sex, race and ethnicity, education, marital status and the 

                                                            
24 Medicare Current Beneficiary Survey page: https://www.cms.gov/Research-Statistics-Data-and-
Systems/Research/MCBS/index.html?redirect=/MCBS 

https://www.cms.gov/Research-Statistics-Data-and-Systems/Research/MCBS/index.html?redirect=/MCBS
https://www.cms.gov/Research-Statistics-Data-and-Systems/Research/MCBS/index.html?redirect=/MCBS
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number of children living. The Cost and Use Files brings together data on health care service 

utilization, expenditures, and sources of payment during a calendar year. It also captures service 

items that are not covered by Medicare, for example, the long-term institutionalization. 

         MCBS files have been often used as a powerful tool for research relating to health care 

utilization and expenditures. It has several features that pose unique advantages and challenges for 

analyses: first, the use and costs of services are collected based on survey reports and CMS central 

office billing system. MCBS matches survey-reported events and spending with fee-for-service (FFS) 

administrative bill data to account for under-reporting and fill in the missing information.25 The 

linkage between these two data sources ensures more accurate and complete estimates of health 

service use and payment amounts. Another distinct feature of MCBS is that it is a rotating sample. 

Unlike many of the national surveys, beneficiaries (or proxy respondents) are interviewed up to three 

times (fall, winter, and summer) annually for three consecutive years, and approximately 25% (one 

of the four panels) of the sample is replaced in each fall round (CMS, 2018). The short longitudinal 

data from the rotating panel can complicate analyses and requires necessary statistical methods for 

correct estimation (Briesacher et al., 2012). 

         To prioritize the overdue innovations in the survey questionnaire, sampling and data collection 

methods for 2015 MCBS, the data files for 2014 will not be released to the public.26 CMS has 

approved my request for using 2014 MCBS raw data for research purposes. I have been granted 

access to the 2014 Survey File, which includes basic sociodemographic, enrollment status, self-

reported health status, chronic conditions, functional limitation, and sampling weights; while the Cost 

and Use Files are not available due to a complex data verification and editing process as discussed 

above. One solution to determine service utilization and expenditures for the additional year is 

leveraging the linkage between MCBS, the Long-Term Care Minimum Data Set assessment and the 

Master Beneficiary Summary File. 

         I first merged the survey data with Minimum Data Set assessment to pull the information on 

long-term institutionalization using a crosswalk of unique identifiers (BASE ID to BENE ID). MDS 

is a federal-mandated clinical tool for quality monitoring in Medicare and Medicaid-certified nursing 

                                                            
25 Except for hospice care. MCBS does not have a clean hospice category. 
26 The Medicare Current Beneficiary Survey: Celebrating Our 25th Anniversary and a Bright Future Ahead. 
https://blog.cms.gov/2016/09/29/the-medicare-current-beneficiary-survey-celebrating-our-25th-anniversary-and-a-
bright-future-ahead/ 

https://blog.cms.gov/2016/09/29/the-medicare-current-beneficiary-survey-celebrating-our-25th-anniversary-and-a-bright-future-ahead/
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homes.27 All residents are required to complete health status screening and assessments upon the date 

of entry and discharge, regardless of the source of payment. MDS data is sufficiently reliable to 

identify a nursing home event, as the observation unit is an episode of care which begins when a 

facility admission date is recorded. I was able to construct a binary indicator for whether or not the 

individual uses any institutional long-term care during 2014. 

         Linking MCBS with Master Beneficiary Summary File administrative data is much less 

straightforward. MBSF is a denominator file created by CMS Chronic Condition Data Warehouse 

which provides annually aggregated information on all Medicare beneficiaries. It consists of several 

components, and the files to be merged with MCBS are Base (A/B/C/D) segment and Cost & Use 

segment. Base (A/B/C/D) segment contains annual person-level data on a set of demographic 

characteristics such as Medicare Part A, B, C, and D enrollment status and dual eligibility; and Cost 

& Use segment tracks service utilization and Medicare payment amount over the course of the year. 

A critical linking problem between Medicare fee-for-service claims and survey data is: there are 6 

Medicare claims categories (inpatient hospital, outpatient hospital, part B physician/supplier, hospice 

services, home health agency, part D) as opposed to 9 survey categories (inpatient hospital, 

outpatient hospital, medical provider, institutional, hospice, home health, prescribed medicine, 

facility and dental).28 For example, long-term institutionalization (called as facility events in MCBS) 

and dental events in MCBS cannot be matched, since they are usually excluded from Medicare 

coverage. To accommodate these discrepancies, I developed matching algorithms to map Medicare 

claims into survey categories. The matching algorithms and summary counts are presented in 

Appendix 3.1.A and Appendix 3.1.B. Nevertheless, linking MCBS with claims is considered to be an 

accurate way to create a full set of service use and Medicare payment records for 2014. 

         Ideally, I want to perform imputation for the missing Medicaid expenditure information in 2014. 

One practical way is to leverage the linkage between MCBS and Medicaid Analytic eXtract (MAX) 

administrative claims. MAX data is derived from the Medicaid Statistical Information System 

(MSIS), which includes person-level information on Medicaid eligibility and enrollment, basic 

demographics, service use, and payments. Of note, there is a significant concern regarding the 

availability and quality of Medicaid claims. Certain data elements are not always timely across states 

                                                            
27 Minimum Data Set page: https://www.cms.gov/Research-Statistics-Data-and-Systems/Computer-Data-and-
Systems/Minimum-Data-Set-3-0-Public-Reports/index.html 
28 The definition of institutional events and facility events in MCBS could be misleading. Institutional events refer to 
individual short-term facility (usually SNF) stays; while facility events refer to the stay in a nursing home or other 
long-term care facility.  

https://www.cms.gov/Research-Statistics-Data-and-Systems/Computer-Data-and-Systems/Minimum-Data-Set-3-0-Public-Reports/index.html
https://www.cms.gov/Research-Statistics-Data-and-Systems/Computer-Data-and-Systems/Minimum-Data-Set-3-0-Public-Reports/index.html
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(Ruttner et al., 2015). Moreover, expenditure and utilization data appear to be less proper and reliable, 

which fails to provide sufficient information (GAO, 2017). In an attempt to combine the survey data 

from MCBS with Medicaid administrative claims from Medicaid Analytic eXtract29, I find only 5 

BIP states and BIP eligible but non-participating states in the sample have complete Medicaid data 

for the entire study period of 2008 to 2014. Due to lack of data and potential quality issues, I evaluate 

the cost implications on the Medicaid side without the last year. 

         Important to this analysis, I employed the survey weights to take account of overall selection 

probabilities and non-responding. MCBS oversamples the younger disabled (under age 65) and the 

oldest old (85 or older) since there is a special interest in their health care needs (Kautter et al., 2006). 

Therefore, sampling weights were applied in all of my statistical models to make sure that study 

results are generalizable to the whole population.  

         All the data was received in SAS formats. Thus data management such as data cleaning and 

combining datasets was conducted using SAS version 9.4. The statistical analysis and tests were 

performed using STATA 13. 

Study Setting 

        I restrict my analysis to the community-dwelling adults aged 65 and over who are entitled to 

Medicare but also qualify for the state Medicaid programs for at least one month of the year, known 

as dual eligible beneficiaries. The term “older adults” throughout the paper refers to this study 

population. As a high-cost group of individuals, they tend to have complex health care needs and 

consume a disproportionate amount of long-term care resources. Since the federal and state 

policymakers have increasing interest in improving the care delivery and controlling the growth of 

LTSS expenditures, the focus of older adults who are dually eligible for both Medicare and Medicaid 

would have far-reaching policy implications. 

         The program design of Balancing Incentive Program allows me to set up appropriate treatment 

and control groups for comparison. BIP has restrictive eligibility requirements for participation, and 

the adoption of the program was left up to the individual states. Of the 38 eligible states, 21 applied 

for BIP and later on 3 withdrew from the program. The eligible states can be further split into two 

groups (3 withdrawal states are not included): participating states and eligible but non-participating 

states. Most notably, BIP was rolled out at different times across the country. I choose the early 
                                                            
29 Medicaid Analytic eXtract page: https://www.cms.gov/research-statistics-data-and-systems/computer-data-and-
systems/medicaiddatasourcesgeninfo/maxgeneralinformation.html 

https://www.cms.gov/research-statistics-data-and-systems/computer-data-and-systems/medicaiddatasourcesgeninfo/maxgeneralinformation.html
https://www.cms.gov/research-statistics-data-and-systems/computer-data-and-systems/medicaiddatasourcesgeninfo/maxgeneralinformation.html
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adopters which started the program in 2012 as the treatment states. This is because they are among 

the first to be exposed to BIP and followed up for relatively longer periods of time. Clearly, BIP 

eligible but non-participating states will serve as the control cohort. I exclude the candidate states 

without enough observations in MCBS and individuals whose Medicare claims are incomplete. After 

imposing these selection criteria, I am able to identify 5 states - Georgia, Iowa, Maryland, Missouri, 

and Texas as the treatment state (“BIP states”), and 9 states - Alabama, Florida, Michigan, North 

Carolina, Oklahoma, South Carolina, Tennessee, Virginia and West Virginia as the control state 

(“BIP eligible but non-participating states”). 

         The final analytical sample consists of 4435 older adults who are not institutionalized when 

entering MCBS from the year 2008 to 2014. Within the 7-year observation time, 25.9% (1148 obs) of 

them appear once and 25.5% (1130 observations) twice in the dataset. The rest of them (48.6%, 2157 

obs) stay up to three years. Again, this brings out the importance of selecting appropriate statistical 

methods and techniques for analysis of the short rotating panel. 

Outcomes 

         The study seeks to evaluate the downstream effects of BIP on health care utilization, 

expenditures and health outcomes among older adults, which represent the two components 

influencing individual’s utility in my conceptual framework ( , ). The principal 

outcomes of interest include (1) the long-term institutionalization; (2) total health care costs borne by 

Medicare and Medicaid; and (3) overall health status. Conceptually, the assessment of long-term 

institutionalization is to confirm whether there is an expected transformation of the LTSS delivery 

system, and detect the magnitude of the substitution effect induced by HCBS expansion.  

         “Spending” and “expenditures” in this context are the Fee-for-Service payments associated 

with care delivered to older adults. They are defined using “amount paid” by Medicare and Medicaid 

in MCBS questionnaires or directly drawn from the administrative claims. Because Medicare 

generally pays health care services first for senior dual eligible beneficiaries, I examine each of 

Medicare’s major service categories to better understand the key drivers of health care utilization and 

costs. These major categories of services include inpatient hospitalization, outpatient hospital, 

medical provider30, skilled nursing facility, home health, hospice, and prescribed medicine, which are 

                                                            
30 Medical provider is a terminology used in MCBS documentation and codebook, which refers to “individual events 
for a variety of medical services, equipment, and supplies, such as: medical provider, separately billing doctor, 
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covered under the three different parts of Medicare: Part A (hospital insurance), Part B (medical 

insurance) or Part D (prescription drug coverage).  

         For the dual eligible beneficiaries, Medicaid helps to fill the gaps in their Medicare benefit 

package, acting as a payer of the last resort (Young et al., 2013). It also offers coverage for additional 

services, particularly the long-term services and supports. To make a comprehensive assessment of 

BIP’s impact on health care utilization and expenditures, I extend my study outcomes to the costs of 

Medicaid. Unlike before, the focus is placed on total Medicaid spending rather than breaking down 

usage and costs by service types. This is because Medicaid spends nearly 70% of its funding on long-

term care, and the rest is for some level of assistance such as paying Medicare premiums and cost-

sharing (Jacobson, 2012).  

         Overall health status is measured by self-reported general health. If my proxies for health in the 

conceptual framework are robust, then lower utilization and expenditure should mean better health 

status. MCBS survey participants (or proxy respondents) are asked “In general, compared to other 

people your age, would you say that your health is…” and the response is on a five-point Likert scale, 

ranging from “excellent” to “poor”. To be viable substitutes, home and community-based services 

should be at least equally effective as institutional long-term care in maintaining health. Therefore, I 

look at the changes in the proportion of older adults reporting poor health.  

         I present the sample descriptive statistics for the study outcomes in Table 3.1.1 and Table 3.1.2. 

Table 3.1.1 reports the rate of long-term institutionalization and the percentage use of health care 

service across the years. All of these health care utilization outcomes are modeled as binary measures. 

In general, the patterns of service utilization appeared to be relatively stable over time. The average 

rate of long-term institutionalization was 23.2% for the 7-year observations, with a big drop in the 

last year. About 1 in 4 older adults had at least one inpatient admission (22.9%). Despite an initial 

high, hospitalization rates remained flat from 2011 to 2014. Outpatient visits and medical provider 

services were more commonly used by older adults. The annual rate of hospital outpatient visits 

hovered around 63.3%, whereas the percentage share of medical provider use was 74.9%. On 

average, 9.1% of the older adults received care in the skilled nursing facilities, and 15.6% got health 

and social services at their homes. The rate of hospice care remained around 6.9% across years, 

except for a notable decrease in 2014.31 As can be seen, nearly 94.8% of older adults take 

                                                                                                                                                                                                
separately billing lab and other medical expenses”. Medical provider services are corresponding to physician and 
other services under Medicare part B. 
31 This will be further discussed in Conclusion and Appendix sections. 
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prescription drugs. The percentage use of prescribed medicine showed a smooth trend throughout the 

study period, with the presence of only mild fluctuations. 

         Based on a series of data points in Table 3.1.2, Figure 3.1.4 plots the temporal trend of 

expenditure outcomes used in this analysis. As for the yearly Fee-for-Service expenditure patterns, 

there has been a clear differentiation by type of service. The average Medicare spending on inpatient 

hospitalization amounted to $3,982.3 per older adult across years, reflecting the most expensive 

medical costs. On a per-person basis, mean expenditure for Medicare-covered outpatient hospital 

services was $1,489.4, accompanied by fluctuations up and down over time. A similar trend can be 

observed for medical provider services, and the payments on the Medicare side slightly decreased 

from $2,350.2 in 2008 to $2176.8 in 2014. Skilled nursing facility, home health and hospice services 

made up relatively small parts of total Medicare expenditures, with an average of $1,350.4, $1,189.3 

and $1,198.5 respectively. Medicare annual prescription drug spending among older adults was 

$3,776.2, and it experienced a sharp increase towards the end of the study period. As a whole, 

Medicare spent an average of $15,275.6 in the selected years. For a per capita basis, the amount of 

Medicaid expenditures in this sample was actually decreasing.  

         A trend line of Medicaid payments is displayed in Figure 3.1.5. Between 2008 and 2014, total 

Medicaid expenditures ranged from a low of $8,569.4 per person/year to a high of $15,289.5. Despite 

a reduction in 2010, Medicaid per capita spending grew gradually in the initial years. It hit a peak in 

2012 before starting to decline. Figure 3.1.6 presents trends in the fraction of the study population 

reporting themselves in five levels of general health status. On average, 6.6 percent of older adults 

reported being in excellent health, 14.5 percent very good, 26.2 percent good, 21.6 percent fair and 

9.5 percent poor. The share of respondents reporting being in poor health showed a slight increase 

from 2013 after a 5-year period of stability.  

3.1.5 Empirical Strategy 

Propensity Score Weighting and Difference-in-Difference     

       To unravel the impact of Balancing Incentive Program on the use and expenditures of health care 

services as well as general health, I use the method of propensity scores weighting in combination 

with difference-in-differences models. The underlying motivation is to relax the strong assumptions 

for both methods and produce a more robust estimate of treatment effect (Heckman et al., 1998; 

Smith and Todd, 2005; Blundell and Costa Dias, 2007, Abadie, 2005, and Stuart et al., 2014).  
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       There are two fundamental challenges relative to the evaluation of BIP. First, a state’s eligibility 

for BIP is determined by the share of total Medicaid non-institutionally based LTSS spending in the 

federal fiscal year 2009 and eligible states may choose not to participate in the program. This raises 

the concern that states with BIP may be contextually different from the states without BIP. Second, 

the composition of senior dual beneficiaries changes over time. This is particularly true when using 

MCBS short longitudinal survey data from a rotating panel design. Due to sample replacement and 

changes in individual Medicare-Medicaid enrollment status, the representation of the treatment and 

control groups may vary in a given year, and thus there could be systematic differences in their 

responses to the program. Failure to address these sources of bias can lead to misleading results, 

making it ambiguous to determine the effects of BIP. 

         Applying propensity scores weighting in the framework of difference-in-differences is 

preferred within the context of BIP analysis. The method makes the maximum use of data and helps 

to address the state-level variation by accounting for secular state trend and other exogenous shocks 

during BIP implementation. In the meanwhile, it brings the additional advantage of explicitly 

controlling for various individual characteristics to ensure the equivalence of treatment and control 

groups across the years. Therefore, it can generate plausible estimators to capture the causal impact 

by comparing the changes in study outcomes. 

       My econometric analysis is based on the following specification:       

                                                     yist = γs + λt + δBIPst + β X’st + εist                                               (6)        

where yist  represents one of the study outcomes of older adults i in state s at time t, γs is a state fixed 

effect, λt is a year fixed effect, and BIPst is a binary indicator that takes the value one if the state s 

participates in BIP by time t. The state fixed effects are included to account for the baseline 

differences across BIP states and BIP eligible but non-participating states. The year fixed effect 

reflects common shocks affecting all the states in a given year, e.g., the Affordable Care Act and 

other federal policies. The vector X’st includes a series of time-varying covariates at the state level, 

and εist is an idiosyncratic error term. The model clusters standard errors at the state level to allow for 

serial correlation within states over time. The parameter of interest is δ. It measures the pre-post 

changes in outcomes for BIP states to the corresponding pre-post changes among BIP eligible but 

non-participating states. 
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         I start with rebuilding the sample using propensity score weighting introduced by Stuart et al. 

(2014). In this paper, I focus on the multiple-group weighting strategy. I divide the BIP study 

population into four distinct groups: pre-treatment (group 1), post-treatment (group 2), pre-control 

(group 3), and post-control (group 4). The basic idea is to ensure the well-balanced distribution of a 

high dimension of observed individual characteristics across the four groups. Here, the propensity is 

defined as the probability of being in the pre-treatment (group 1). For the calculation of propensity 

scores, I fit a multinomial logistic regression with a binary dependent variable of group status (being 

in group 1, 2, 3 or 4) to create a single metric for every older adult. The covariates include basic 

demographics such as gender, race and ethnicity, marital status, education, functional limitations 

(ADLs and IADLs), etc. I use a four-group weighting scheme in which each group becomes similar 

to the pre-treatment (group 1). That is, individuals in the pre-treatment (group 1) will be given a 

weight which equals to 1, and the weight of individuals in other groups (group 2, 3 or 4) is the ratio 

of the likelihood of being in group 1 and the likelihood of being in their own groups. An attractive 

feature of this process is that it adjusts for the variation in group composition and across time, and 

therefore the case-mix within each group remains unchanged. 

         I next turn to identify whether BIP produces net shifts in long-term institutionalization, 

utilization and expenditures of health services as well as health. The use of institutional long-term 

care and self-rated health care are constructed as binary variables; thus, I consider a probit 

difference-in-differences model to test BIP’s ability to prevent institutionalization and influence 

health. The two-part model with a probit model for the first part and a generalized linear model 

(GLM) for the second part is applied for health care expenditures (Deb, Norton and Manning, 2017). 

This is because the data exhibit substantial right skewness and contain a large number of zero values 

(Figure 3.1.7). The two-part model splits the treatment effects into extensive and intensive margins. 

The first part predicts the probability of receiving health care services during the study period (i.e., 

effect at extensive margin); and the second part uses a GLM with the gamma distribution and log link 

to estimate the dollar amount of service costs on the log scale, conditional on it being positive (i.e., 

intensive marginal effect). I perform a modified Park test to determine the distribution family for the 

generalized linear model and use a Box-Cox approach to choose the proper functional form 

(transformation). The decomposition of BIP effects allows for a better understanding of the causal 

pathways through which changes may occur and help develop policy solutions. 

       To obtain the estimates in equation (6), I profile changes in the study outcomes for BIP states 

before and after the program and then compare with the changes observed in BIP eligible but non-
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participating states. It is important to know that state action to expand Medicaid coverage under ACA 

may affect these outcomes at the time when BIP was launched. Among the study states, Iowa, 

Maryland, Michigan, and West Virginia expanded their Medicaid programs under the ACA, which 

became effective on January 1, 2014 (Kaiser Family Foundation, 2018). Furthermore, the Money 

Follow the Person Rebalancing Demonstration Grant can be a confounding factor due to its 

interaction with BIP and the outcomes of interest.32 The demonstration program provides states with 

enhanced federal matching funds to reduce the reliance on institutional care and facilitate Medicaid 

beneficiaries’ transitions from an institution to the community. After BIP started, CMS approved 

MFP grants to Alabama, South Carolina, Tennessee, and West Virginia in 2012. I explicitly control 

for states’ decisions about expanding Medicaid coverage and participation of Money Follow the 

Person to distinguish the effects due to the exposure to BIP. 

Event Study Analysis 

       The paper provides a complementary event study analysis as an alternative way to explore the 

causal inference (Autor, 2013; Dynarski, 2004). The propensity score weighting in combination with 

difference-in-differences model discussed to this point assumes that BIP impact is static, hence a 

single summary estimate of the treatment effect across years. In an event study framework, any time 

point prior to or after BIP can reveal information about the extent of its influences on health care 

utilization, expenditures, and overall health status. The goal of the non-parametric event study is two-

fold. First, it captures the differential effect over time and indicates the temporal relationship between 

potential outcomes and the adoption of BIP. Of particular note, event study analysis involves a 

tradeoff between this advantage, statistical precision, and power. Thus, it only serves as a 

complementary approach to my main analysis. A second reason is that event study helps to 

empirically assess whether my study outcomes for BIP states and BIP eligible but non-participating 

states evolve in similar trends in the absence of the program. Although the propensity score 

weighting in combination with difference-in-differences model slightly relaxes the assumption, one 

might still need to ensure its validity. In this paper, I use the event study analysis as a diagnostic 

approach to detect the presence of pre-trends. I model the dynamics of BIP treatment effects using a 

specification that resembles the equation (6): 

                                       yist = γs + λt + δt∑ st + β X’st + εist                                                (7) 

                                                            
32 As is discussed before, BIP aims to improve access to new or expanded HCBS through its finding support for 
other LTSS rebalancing initiatives.  
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where the notation of yist, λt, X’st and εist remains the same as before. The empirical strategy of an 

event study analysis does not measure a single treatment effect. Rather, it attempts to study the 

phase-in effects within a certain timeframe relative to BIP implementation. The binary BIP indicator, 

therefore, is interacted with both leads and lags around the program date. This term represents 7 time 

points: 4 years before BIP participation (year 2008, 4), 3 years before BIP participation (year 

2009, 3), 2 years before participation (2010, 2), 1 year before participation (2011, 

1), year of participation (2012, 0), 1 year after participation (2013, 1), and 2 years 

after participation (2014, 2). I normalize the coefficient of the first lead - 1 year before 

participation (2011, 1) to zero, and measure the changes with respect to it. Because early 

adopters started the program in the middle of the year, I expect to observe some partial effects in the 

year of participation (2012, 0). The parameter of interest is a complete set of δt which 

demonstrates how BIP impact on the utilization and expenditures of health services as well as health 

has evolved over time. Like the main model, I use the cluster-adjusted standard error to deal with the 

correlation at the state level. 

         For simplicity, the results of the event study analysis are shown graphically. I plot two-way 

tables with the regression coefficients and confidence interval to identify the evidence of structural 

break and treatment effects in a visual way. As for the direction and magnitude, the results are 

supposed to be generally consistent with the causal interpretation in the main analysis.  

State-specific Trends 

      Another common practice to test the difference-in-differences specification in empirical studies is 

to add time-varying state-specific trends as a control (Besley and Burgess, 2004; Wolfers, 2006). It 

allows treatment and control states to follow different trajectories in a flexible and revealing way 

(Angrist and Pischke, 2008). I take advantage of the availability of data before BIP starts (from 2008 

to 2011) and examine the specification below: 

                                       yist = γs + λt + ψst + δBIPst + β X’st + εist                                                (8)                               

where yist  is the health care utilization and expenditures for older adults i in state s at time t, and BIPst 

is a binary indicator for participation by time t. γs and λt are denoted as state fixed effect and year fixed 

effect, respectively. X’st is a vector of state and time-varying covariates and εist is the unobserved 

error term. The parameter of interest is δ, and I cluster standard errors at the state level. Note that the 

common trends specification (6) is nested in this model. Unlike before, I additionally include state-
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specific time trends ψst, which is an interaction term of state s and time t dummies. As a proxy for 

potentially correlated shocks and other omitted factors, controlling for state-specific trends may help 

to identify the sources of bias and gain precision of estimates. But it may also produce misleading 

results since trends can pick up the changes attributable to a policy (Wolfers, 2006). For this reason, I 

incorporate the specification with state-specific linear trends as a separate model to check my 

difference-in-differences identification strategy and interpret its results carefully. 

3.1.6 Results 

Main results 

       Table 3.1.3 summarizes sample characteristics and provides mean values of study variables used 

to calculate the propensity scores. In total, the sample was composed of 4435 adults aged 65 and 

older who were enrolled in both Medicare and Medicaid from 2008 to 2014. They were 

predominantly young and middle-aged elderly (age 65 to 84, 78%), female (70%), White (61%), 

living in urban areas (79%), less educated (59%), and with a comparatively high prevalence of 

functional limitations in activities of daily living (40%) and activities of instrumental daily living 

(37%). More than three-quarters (78%) were single, divorced, separated or widowed, 87% had 

children, and almost half (43%) lived alone. The descriptive statistics of the unweighted sample 

showed that BIP states were significantly different from BIP eligible but non-participating states in 

several ways. Compared with those who lived in BIP eligible but non-participating states, older 

adults in BIP states were more likely to be non-Hispanic White, rural city/town residents, married, 

have college graduation or above, and appeared to be less likely to live by themselves. These 

significant differences in observed characteristics could undermine a fair comparison between BIP 

states and BIP eligible but non-participating states and generate misleading results. However, 

covariate balance could be obtained by virtue of propensity score weighting adjustment. In the 

weighted sample by propensity scores, there are fewer systematic differences between BIP states and 

BIP eligible but non-participating states. 
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Table 3.1.3 Means and Standard Deviations (in parentheses) of Selected Variables 

 

Abbreviations: PS: propensity score; ADL: activity of daily living; IADL: activities of instrumental daily living. 
Demographic, geographic and health characteristics are modeled as dummy variables or categorical measures. 
Statistical significance in between-groups differences detected using t-tests and chi-square test. 
Significance levels: ***p < .001, **p < .01, and *p < .05. 
 

PS‐weighted 

BIP states 

(N=1379)

BIP eligible 

but non‐

participating 

states 

(N=3056)

All (N=4435) All (N=4435)

Age

       65‐85 0.797 (0.011) 0.786 (0.008) 0.783 (0.006) 0.830 (0.008)

       > 85 0.203 (0.011) 0.224 (0.008) 0.217 (0.006) 0.170 (0.008)

Gender

       Male 0.314 (0.013) 0.299 (0.008) 0.303 (0.007) 0.336 (0.011)

       Female 0.686 (0.013) 0.701 (0.008) 0.697 (0.007) 0.664 (0.011)

Race/enthicity

       White 0.651 (0.013) 0.594 (0.009) 0.612 (0.007)*** 0.617 (0.011)

       Black 0.236 (0.011) 0.301 (0.008) 0.280 (0.007)*** 0.267 (0.009)***

       Asian 0.038 (0.005) 0.007 (0.002) 0.017 (0.002)*** 0.030 (0.004)***

       Hipsanic 0.058 (0.006) 0.068 (0.005) 0.065 (0.004) 0.064 (0.005)

       North American Native 0.002 (0.001) 0.013 (0.002) 0.010 (0.001)*** 0.006 (0.001)

Urban

       Urban 0.718 (0.012) 0.816 (0.007) 0.785 (0.006)*** 0.750 (0.010)***

       Rural City/Town 0.282 (0.012) 0.184 (0.007) 0.108 (0.005)*** 0.251 (0.010)***

Education

       Less than high school 0.584 (0.013) 0.587 (0.009) 0.586 (0.007) 0.643 (0.011)

       High school 0.185 (0.010) 0.192 (0.007) 0.190 (0.006) 0.199 (0.009)

       Some college 0.105 (0.008 0.107 (0.006) 0.107 (0.005) 0.111 (0.007)

       College and higher 0.048 (0.006) 0.025 (0.003) 0.032 (0.003)*** 0.038 (0.004)

Marital Status

       Married 0.240 (0.012) 0.185 (0.007) 0.202 (0.006)*** 0.294 (0.012)

       Single/Divorced/Separated/Widowed 0.745 (0.012) 0.792 (0.007) 0.777 (0.006)*** 0.705 (0.012)

Having children 0.883 (0.009) 0.868 (0.006) 0.873 (0.005) 0.921 (0.005)

Income

       <=$25,000 0.888 (0.008) 0.882 (0.006) 0.884 (0.005) 0.919 (0.012)

       $25,000 or more 0.112 (0.008) 0.118 (0.006) 0.116 (0.005) 0.081 (0.012)

Living arrangement

       Alone 0.362 (0.015) 0.454 (0.011) 0.425 (0.009)*** 0.368 (0.010)*

Functional limitations

       1+ ADLs 0.390 (0.013) 0.401 (0.009) 0.397 (0.007) 0.415 (0.011)*

       1+ IADLs 0.394 (0.013) 0.363 (0.009) 0.372 (0.007)* 0.436 (0.011)

Unweighted
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       Long-term Institutionalization 

       The study finds that BIP is strongly correlated with a decline in long-term institutionalization. 

The direction and magnitude of changes imply a substitution effect of expanding HCBS. The 

complete set of coefficients from separate models are presented in Table 3.1.4. Model 2 reports the 

four-group weighting estimator, suggesting that BIP is associated with a 9.7 percentage point 

decrease in the likelihood of long-term institutionalization on average. The overall effect is 

statistically significant at a level of 0.1%. In model 3, the inclusion of state-specific linear trends 

slightly reduces the estimate to 8.5 percentage points which becomes insignificant. A naïve 

difference-in-differences model further drives it close to zero. As is discussed in the method part, the 

naïve difference-in-differences model does not properly address the endogeneity problem; while 

adding state-specific trends mainly serves as a specification test (due to the risk of overidentification). 

Hence, they are included for the purpose of comparison and not preferred. 

 

Table 3.1.4 Average Marginal Effect on Long-term Institutionalization 

 

Long‐term 
Institutionalization 

Naïve diff‐in‐diff 
PS weighting & diff‐in‐diff 

4‐group weighting  4‐group weighting & trends 

Model 1  Model 2  Model 3 

Changes  ‐0.002  ‐0.097 ***  ‐0.085 

(0.031)  (0.020)  (0.050) 

Time‐varying controls  Yes  Yes  Yes 

State fixed effect  Yes  Yes 

Year fixed effect  Yes  Yes 

State specific trends  Yes 

N  4435  3351  3351 

Pseudo R‐square  0.019  0.048  0.051 

Overall results are reported as changes. All regressions include time-varying state specific covariates: 
state's decision about expanding Medicaid coverage and participation of Money Follow the Person. 
Standard errors in parentheses allow for clustering at the state level. Survey weights are applied for all 
statistical models. Data of years 2008-2014 are used. 
Significance levels: ***p < .001, **p < .01, and *p < .05. 
 

       Event study results are plotted in Figure 3.1.8. The blue line connects the sequence of estimates 

with respect to time, and the horizontal bands represent 95% confidence intervals. The red line 

indicates one year prior to BIP exposure (2011). Data from 2008 to 2011 are used to create the pre-
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BIP trends (left side), and the year 2012 to 2014 are considered to be post-BIP periods (right side). 

The estimated difference between BIP states and BIP eligible but non-participating states in the 

likelihood of long-term institutionalization are reflected by the event study coefficients. They are 

small and statistically insignificant in each year before BIP was launched, suggesting that the 

likelihood of  long-term institutionalization between BIP states and BIP eligible but non-participating 

states exhibit equal trends in the absence of the program. Certainly, the underlying assumption of the 

difference-in-differences setup is satisfied. However, there is a decline immediately following the 

introduction of BIP. The partial effect in 2012 is moderate and statistically significant (9.3 

percentage point) which rejects the null hypothesis that HCBS expansion has no effect on long-term 

institutionalization. The sign and magnitude of the estimated coefficients remain stable in 2013 and 

2014. Despite some loss in precision, the event study results are generally consistent with my main 

findings which indicate a strong negative causal relationship between BIP and the utilization of long-

term institutional care. 

 

Figure 3.1.8 Event Study Analysis: Long-term Institutionalization 
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         Total Health Care Costs Borne by Medicare 

         Table 3.1.5 presents a full set of estimators of total Medicare Fee-for-Service expenditures and 

a breakdown of utilization and costs by service categories including inpatient hospitalization, 

outpatient hospital, medical provider, skilled nursing facility, home health, hospice, and prescribed 

Medicine. For each type of service, the overall effects are decomposed into extensive margin (first 

part, i.e. prevalence of service use) and intensive margins (second part, i.e. expenditures conditional 

on it being positive, in dollar amounts), which shows how the service use is driven by the 

implementation of BIP and highlight where the cost impact may occur.  

         The results suggest that BIP does not affect the utilization of and expenditures on inpatient 

hospitalization, skilled nursing facility, home health, hospice services, and prescribed medicine 

among older adults. A close look at the point estimates reveals that the extensive margins are small 

and lack statistical significance. It indicates that BIP’s impact on the probability of using these 

services appears to be negligible. Likewise, none of the intensive margins are significant, meaning 

that the program does not affect the spending among positive users. For example, the study finds no 

difference in the likelihood of receiving inpatient hospital care between older adults living in BIP 

states and those in BIP eligible but non-participating states, as the first part coefficient from the 

preferred four-group weighting specification is close to zero. Albeit a positive estimate in the second 

part of the model, there is no statistically significant change in the costs for those who are 

hospitalized. Consequently, the overall marginal effect combining the two parts shows no causal 

relationship between BIP and inpatient hospitalization. The interpretation of results is similar for 

skilled nursing facility, home health, hospice services, and prescribed medicine. 

        I observe some modest effects of BIP on the subsequent use of outpatient hospital and medical 

provider services. However, this is not accompanied by any changes in their overall expenditures. 

The four-group weighting model suggests that BIP is associated with a decline of 11 percentage point 

in outpatient hospital visits at the significance level of 1%, and a decrease in medical provider 

services by 9 percentage point at the 5% level. In contrast to the negative impacts on the extensive 

margin, the intensive margins are not significantly affected by such a program. That is, increasing 

access to HCBS plays a causal role in reducing the probability of having any outpatient hospital and 

medical provider services use, but the associated expenses are not influenced by the implementation 

of BIP. In both cases, the responses to the rebalancing shock only occur along the extensive margin, 

which seems to be offset by the intensive margin. Hence, the two parts of the model add up to an  
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Table 3.1.5 Average Marginal Effect on Health Care Utilization and Expenditures (Medicare) 

 

Overall results are reported as changes. All regressions include time-varying state specific covariates: 
state's decision about expanding Medicaid coverage and participation of Money Follow the Person. 
Standard errors in parentheses allow for clustering at the state level. Survey weights are applied for all 
statistical models. Data of years 2008-2014 are used. All expenditures are adjusted to 2014 dollars using 
the medical care component of CPI. 
Significance levels: ***p < .001, **p < .01, and *p < .05. 
 

 

PS weighting & diff‐in‐diff

4‐group weighting
4‐group weighting & 

trends

Model 1 Model 2 Model 3

Inpatient Hospital Overall 890.633 (643.72) 326.99 (706.34) 1793.14 (1039.82)

Extensive (Probit, any use) 0.02 (0.02) ‐ 0.00 (0.03) 0.06 (0.03) *

Intensive (GLM, Positive Users)  2037.02 (2381.80) 2079.20 (2195.97)  3219.69 (4397.29)

Positive N 1015 719 719

Outpatient Hospital Overall ‐261.77 (324.17) ‐445.91 (392.86) ‐133.70 (646.88)

Extensive (Probit, any use) ‐0.08 (0.03) ** ‐0.11 (0.03) **  ‐0.02 (0.04)

Intensive (GLM, Positive Users) ‐73.25 (516.26)  ‐302.86 (667.07) ‐140.27 (1095.93)

Positive N 2807 2035 2035

Medical Provider Overall  111.44 (219.79) ‐128.15 (390.62) 329.49 (535.16)

Extensive (Probit, any use) ‐0.07 (0.03) ** ‐0.09 (0.04) * ‐0.01 (0.06)

Intensive (GLM, Positive Users) 495.49 (277.05) 225.17 (509.76) 505.72 (686.56)

Positive N 3320 2415 2415

Skilled Nursing Facility Overall  ‐206.89 (405.16) ‐711.58 (466.89)  222.03 (643.48)

Extensive (Probit, any use) ‐0.00 (0.02) ‐0.03 (0.02) ‐ 0.00 (0.03)

Intensive (GLM, Positive Users) ‐2388.29 (2401.54)  ‐2587.94 (5366.30) 3777.35 (4740.30)

Positive N 403 243 243

Home Health Overall 354.31 (380.14) 632.16 (379.29) 310.11 (870.41)

Extensive (Probit, any use) 0.01 (0.02) 0.05 (0.02) 0.06 (0.05)

Intensive (GLM, Positive Users) 1883.24 (2379.42) 1592.94 (1925.29) ‐1109.31 (4595.07)

Positive N 691 565 565

Hospice Overall ‐25.73 (451.33) ‐267.19 (460.56) 170.34 (752.59)

Extensive (Probit, any use) 0.00 (0.02) ‐0.02 (0.02) ‐0.05 (0.04)

Intensive (GLM, Positive Users)  ‐1617.84 (6064.68) 3144.41 (7720.73) 21373.74 (10923.95)

Positive N 307 159 159

Prescribed Medicine Overall 690.94 (221.60) ** 401.99 (280.24) 218.94 (403.44)

Extensive (Probit, any use) ‐0.01 (0.03) ‐0.02 (0.04) ‐0.08 (0.05)

Intensive (GLM, Positive Users) 757.370 (198.61) *** 495.30 (262.67) 526.97 (381.60)

Positive N 4204 3146 3146

Total Medicare Overall  2351.72 (2122.06) 872.40 (2318.39) 3209.23 (2474.32)

Time‐varying Controls Yes Yes Yes

State fixed effect Yes Yes

Year fixed effect Yes Yes

State specific trends Yes

N 4289 3293 3293

Service Category
Naïve diff‐in‐diff
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insignificant overall effect on outpatient hospital and medical provider services expenditures, and 

thus no causal relationship is identified. 

         The bottom of the Table reports the average marginal effects of total Medicare spending for all 

above-mentioned service categories. The results show that the adoption of BIP is correlated with an 

increase of approximately $872.4 per person-year in overall Medicare expenditures for older adults. 

The point estimate moves in the same direction and becomes larger when state-specific linear trends 

are included. Nevertheless, these results fail to reach statistical significance, making it difficult to 

reject the null hypothesis that BIP has no effect on total health care costs borne by Medicare. The 

time pattern of coefficients in the event study analysis provides additional evidence for this finding 

(Figure 3.1.9). I see no pre-trends between BIP states and BIP eligible but non-participating states, as 

is reflected by a series of insignificant coefficients prior to the program. In the post periods, the 

sequence of estimates does not display a detectable structural break, indicating no increase or 

decrease in total Medicare expenditures. 

 

Figure 3.1.9 Event Study Analysis: Total Health Care Costs Borne by Medicare 
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         Taken together, the implementation of BIP has limited influence on the utilization of Medicare-

covered services among older adults; and more importantly, it is not associated with any changes in 

the care expenditures between BIP states and BIP eligible but non-participating states. This leads to 

my conclusion that federal and state’s rebalancing efforts do not have any noticeable spillovers on 

individual’s health care spending covered by Medicare. 

         Total Health Care Costs Borne by Medicaid 

         Table 3.1.6 presents the results on the Medicaid side, and each column is corresponding to a 

separate difference-in-differences regression model. As is discussed in section 3.1.4 (data, setting, 

and outcomes), I am not able to impute Medicaid payments for 2014 due to limited availability of 

Medicaid administrative claims. The impact of BIP on total Medicaid expenditures is examined using 

data from 2008 to 2013.  

         I find a substantial reduction in total Medicaid expenditures among older adults living in BIP 

states relative to those living in BIP eligible but non-participating states. The coefficient in the four-

group weighting specification suggests that BIP is associated with a decline of $3576.8 per person-

year at a significance level of 0.1%. The point estimate becomes bigger (-$4467.8 per person-year) 

and less significant with the inclusion of state-specific linear trends. But it does not change the 

interpretation of my findings. In the event study (Figure 3.1.10), the pre-period coefficients are small 

and statistically insignificant, which shows no particular trend between BIP states and BIP eligible 

but non-participating states before the rebalancing policy. There is an immediate negative response to 

the introduction of the program in BIP states, and the estimate remains flat thereafter, which implies 

that BIP has a causal impact on Medicaid spending. 
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Table 3.1.6 Average Marginal Effect on Total Medicaid Expenditures 

 

Total Medicaid 
expenditures 

Naïve diff‐in‐diff 
PS weighting & diff‐in‐diff 

4‐group weighting  4‐group weighting & trends 

Model 1  Model 2  Model 3 

Changes  1713.47  ‐3576.84 ***  ‐4467.82 * 

(1575.23)  (1015.37)  (1754.58) 

Time‐varying controls  Yes  Yes  Yes 

State fixed effect  Yes  Yes 

Year fixed effect  Yes  Yes 

State specific trends  Yes 

N  3773  3155  3155 

Overall results are reported as changes. All regressions include time-varying state specific covariates: 
state's decision about expanding Medicaid coverage and participation of Money Follow the Person. 
Standard errors in parentheses allow for clustering at the state level. Survey weights are applied for all 
statistical models. Data of years 2008-2013 are used. Early years’ expenditures are adjusted to 2013 
dollars using the medical care component of the Consumer Price Index (CPI). 
Significance levels: ***p < .001, **p < .01, and *p < .05. 
 

Figure 3.1.10 Event Study Analysis: Total Health Care Costs Borne by Medicaid 
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         Overall Health Status 

         In Table 3.1.7, I report the results for self-rated general health status. The fundamental finding 

from the analysis is: there are health gains which can be attributed to the implementation of BIP. Not 

surprisingly, the effect is rather small. Older adults living in BIP states are 5.6 percentage points less 

likely to report being in poor health, compared with those in BIP eligible but non-participating states. 

I notice that adding state-specific linear trends produces a slightly larger but statistically insignificant 

point estimate (6.5 percentage point). This may be interpreted as more HCBS opportunities does not 

worsen health. The complementary event study analysis yields similar results. Figure 3.1.11 

graphically displays the breakdown of effects over multiple years. It reveals that BIP states and BIP 

eligible but non-participating states exhibit parallel trends in overall health status before the program. 

However, a downward decline can be observed following the implementation of BIP, suggesting a 

positive differential impact on health.  

 

Table 3.1.7 Average Marginal Effect on Overall Health Status 

 

Overall health (% of 
reporting poor health) 

Naïve diff‐in‐diff 
PS weighting & diff‐in‐diff 

4‐group weighting  4‐group weighting & trends 

Model 1  Model 2  Model 3 

Changes  ‐0.060 **  ‐0.056 **  ‐0.065 

(0.022)  (0.019)  (0.077) 

Time‐varying controls  Yes  Yes  Yes 

State fixed effect  Yes  Yes 

Year fixed effect  Yes  Yes 

State specific trends  Yes 

N  3475  3098  3098 

Pseudo R‐square  0.020  0.030  0.037 

Overall results are reported as changes. All regressions include time-varying state specific covariates: 
state's decision about expanding Medicaid coverage and participation of Money Follow the Person. 
Standard errors in parentheses allow for clustering at the state level. Survey weights are applied for all 
statistical models. Data of years 2008-2014 are used. 
Significance levels: ***p < .001, **p < .01, and *p < .05. 
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Figure 3.1.11 Event Study Analysis: Overall Health Status 

 

 

3.1.7 Robustness Check 

       To extrapolate the robustness of my previous findings, I perform two sensitivity tests. First, I 

reconsider the composition of control states. The control states – “BIP eligible but non-participating 

states” defined before are those eligible for BIP but decide not to participate in the program. It raises 

the concern that BIP states might be somewhat different from eligible but non-participating states. 

Because states roll out BIP with different timelines, I am able to identify the late adopters that started 

the program in 2014 and establish a new comparison group to account for potential heterogeneity. 

Additional selection criteria include: whether the state has enough observations in the Medicare 

Current Beneficiary Survey and whether the individual Medicare claims data is complete. Now the 

choice of control states (“BIP late adopters”) include Kentucky, Massachusetts, Nevada, and 

Pennsylvania. The treatment states (“BIP early adopters”) remain the same as before: Georgia, Iowa, 

Maryland, Missouri, and Texas. Using data from 2008 to 2013 (1.5-year follow-up), I re-run the 

models in the primary analyses. The application of such an analysis allows determining whether my 

results are robust to an alternative control group. 
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         Second, I uncover the heterogeneous effects of the rebalancing policy along two important 

dimensions: age and gender. Until now, my study has implicitly assumed that the treatment effects of 

BIP are homogeneous across the observed individual characteristics. An examination of the 

demographic profiles of the nursing home population shows: nearly half of all the residents are 85 

years and older; and females, with longer lives, higher rates of disability and widowhood, 

significantly outnumber their male counterparts residing in nursing facilities (CMS, 2015). It creates 

doubt that BIP effects might be different among subgroups of the study population. To explore the 

variation, I quantify gender differences between women and men, and obtain specific program 

impacts that apply to the oldest old (85 years old and over) and young and middle old (age 65 to 84). 

I use interactions between treatment dummy and subgroup to capture the presence of heterogeneity. 

This additional test extends my primary analysis through an investigation of the key characteristics 

that could potentially modify the effects of the LTSS rebalancing policy. It serves as a note of 

caution in the causal interpretation of my early findings. 

         Early adopters vs. late adopters          

         In the first test, BIP early adopters are compared with late adopters for a study period between 

2008 and 2013. My results remain robust to the alternative control group (Table 3.1.8). As expected, 

the analysis reveals a strong causal relationship between LTSS rebalancing and the use of 

institutional long-term care (-13.4 percentage point). I find similar answers for overall health among 

older adults (-8.6 percentage point) and Medicaid-specific health care expenditures (-$3621.42 per 

person-year). The effect sizes are much like those from the primary analysis.  

         The study of sensitivity confirms that Medicaid LTSS rebalancing does not have any adverse 

spillover effects on total Medicare expenditures and the impact on the utilization of Medicare-

covered services is limited. Albeit these comforting results, small discrepancies are discovered in the 

use of medical provider services and hospice care. The point estimate of medical provider services 

utilization indicates a negative correlation but falls short of significance (P value equals to 0.083 vs. 

P value equals to 0.049 in my main analysis), making it hard to reject the null hypothesis of no effect. 

The inconsistency might not be a major concern since there is virtually no change in medical 

provider expenditures per se. However, it is somewhat unexpected that the probability of hospice use 

decreases with the implementation of BIP, which drives the difference in Medicare payments for 

hospice services. This is probably because the small positive observations (85 hospice recipients in 

the four-group diff-in-diff model) may introduce uncertainty and variation in estimation. To 



93 
 

summarize, the sensitivity analysis demonstrates that my general findings are stable and robust when 

using a less heterogeneous group for comparison. 

         Heterogeneity by gender and age 

         The second test looks at the heterogeneity of BIP impact concerning gender and age. The 

results suggest that there is no notable difference between women and men in the direction and 

magnitude of treatment effects (Table 3.1.9). When the study population is stratified by age, I find 

that the oldest old are more likely than the young and middle-aged to be influenced by LTSS 

rebalancing in terms of long-term institutionalization and total Medicaid expenditures. This is 

consistent with a surprising fact that over time the largest decline in nursing home use has been 

among the oldest old (Wiener, Anderson and Brown, 2009). The heterogeneous effects across 

different age groups have implications from a life-course perspective, but the variability of effect size 

does not alter the underlying causal mechanism behind my main results. 

3.1.8 Conclusion and Discussion 

         The study assesses the effectiveness of Medicaid’s newest rebalancing policy – the Balancing 

Incentive Program in terms of its impact on utilization and expenditures of health care services as 

well as overall health status. I find that relative to those who live in BIP eligible but non-participating 

states, older adults in BIP states reduce the use of long-term institutional care by 9.7 percentage point 

on average. It is plausible to assume that HCBS are less costly alternatives to institutional long-term 

care. I also examine the extent to which Medicaid LTSS rebalancing influences the utilization of 

other health care services, including inpatient hospitalization, outpatient hospital, medical provider, 

skilled nursing facility, home health, hospice, and prescribed medicine. In most of the cases, the 

answers seem to be negative. I do observe some modest impact on the subsequent use of outpatient 

hospital visits and medical provider services; however, there is no evidence that it translates into 

more or less Medicare dollars. Finally, I find that the implementation of BIP is associated with a 

significant decline in total Medicaid spending and small improvements in self-reported health. Taken 

as a whole, my analysis helps to alleviate the concerns that pushing toward HCBS may have a 

negative spillover in a broader context. Instead, it paints an encouraging picture of Medicaid LTSS 

rebalancing initiatives. These results are robust to the use of an alternative control group and the 

exploration of age- and gender-related heterogeneity in the sensitivity analysis. 
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         There could be several possible explanations for my findings. One potential mechanism is an 

improved HCBS system as state HCBS programs grow and mature in recent years. Federal and state 

Medicaid agencies have been working on eligibility criteria and screening tools to identify the 

individuals who have the ability to remain at homes or in the communities and would otherwise 

require institutional long-term care. This points to the value of appropriate targeting, which is a key 

to achieving efficiency in the delivery of HCBS. Furthermore, BIP takes additional steps to 

streamline the administrative processes by aligning the requirement of infrastructure development. 

States are expected to build upon the program’s gains and further expand HCBS capacity. The 

continued efforts may pave the way for better care and health outcomes. 

         It also seems likely that changes in health care utilization are explained by the nature of HCBS. 

State programs can offer various types of HCBS to enable people to stay at home, such as skilled 

nursing care, therapies, durable medical equipment, personal care, health promotion and disease 

prevention, hospice care, etc. (CMS, 2018)33. Reduced health care use and spending would be 

possible if the standard medical services and non-medical services under state HCBS programs 

provide similar care to some types of Medicare-covered health services. In the study, I find that 

expanding state-wide access to HCBS is associated with a lower probability of outpatient hospital 

and medical provider services use. That is, these specific medical or clinical tasks may be performed 

in the community settings, indicating a substitution between HCBS and routine office visits. 

         The final point is that the impact of LTSS rebalancing could be mediated through the degree to 

which quality care is provided to HCBS recipients. Strong oversight is of critical importance to 

assure health and well-being at home or in the communities. To this end, most of the states are 

engaged in quality monitoring and measurement activities, which include regular inspections, 

external review and the use of surveys such as National Core Indicators Aging and Disability (NCI-

AD) survey and CAHPS HCBS survey to evaluate care experience (Kaiser Family Foundation, 

2018).34 These practices at the state level work to improve the care quality of HCBS, which might 

create an indirect causal pathway linking HCBS expansion to the utilization and expenditures of 

health care services as well as general health. 

                                                            
33 https://www.cms.gov/Outreach-and-Education/American-Indian-Alaska-Native/AIAN/LTSS-TA-
Center/info/hcbs.html 
34 National Core Indicators Aging and Disability (NCI-AD) survey: https://nci-ad.org/ 
CAHPS stands for Consumer Assessment of Healthcare Providers and Systems. The CAHPS Home and Community 
Based Services Survey: 
https://www.medicaid.gov/medicaid/quality-of-care/performance-measurement/cahps-hcbs-survey/index.html 
 

https://www.cms.gov/Outreach-and-Education/American-Indian-Alaska-Native/AIAN/LTSS-TA-Center/info/hcbs.html
https://www.cms.gov/Outreach-and-Education/American-Indian-Alaska-Native/AIAN/LTSS-TA-Center/info/hcbs.html
https://nci-ad.org/
https://www.medicaid.gov/medicaid/quality-of-care/performance-measurement/cahps-hcbs-survey/index.html
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         The paper may be of particular interest to policymakers as the population continues to age. It is 

an attempt to assess the full health care costs of HCBS expansion in a broader framework. Besides, 

the additional information on health outcomes may help policymakers to weigh the costs against its 

health return and offer new thinking about the optimization of health resource allocation. Above all 

else, federal and state governments may gain greater confidence in HCBS growth as a result of 

Medicaid LTSS rebalancing. The study findings need to be interpreted with caution and might not be 

generalizable to the entire population. My analysis is focused on older adults who are dually eligible 

for both Medicare and Medicaid. It could present a different picture due to the considerable variation 

across populations characteristics. Further investigation is needed to illuminate the effects of HCBS 

expansion among other groups. 

         The study is subject to several limitations. First of all, my dataset has relatively short time spans 

of 7 years from 2008 to 2014, with 2.5 years of follow-up after BIP started. It raises the concern that 

the research findings may not tell the whole story. One might suspect that LTSS rebalancing policies 

take time to be effective and a major impact cannot be noticed immediately. A lag between 

expanding HCBS and the decline in long-term institutionalization might be expected; while the 

changes in other dimensions could involve a complicated process requiring multiple years (Kaye et 

al., 2009). It is also possible that the program effects may concentrate on the early years of BIP and 

fade out over time. Because of the potential time lags, the short-term impact of BIP can differ from 

the long-term impact. Unfortunately, there is no sufficient data available to examine how these 

effects may evolve in the long run. 

         The second limitation is the lack of MCBS 2014 data on key study outcomes.35 Note that to 

accommodate a series of changes in 2015, only 2014 survey file is provided courtesy of CMS. It 

contains information on Medicare and Medicaid enrollment, sociodemographic, health status and 

functioning, and chronic conditions. However, the utilization, expenditures and source of payment 

data on all health care services are missing. To increase the power of my study and ascertain effects 

of BIP, I combined MCBS with multiple data sources, including Medicare claims and Long-term 

Care Minimum Data Set. The imputation for 2014 missing values allows me to use the entirety of 

possible data but entails some uncertainty which might lead to biased estimation. The Appendix 

3.1.A highlights the data generating process and algorithms. The accuracy of imputation is evaluated 

by comparing the outcome variables across years. In short, the imputation of 2014 data works 

reasonably well, except for hospice care. The probability of hospice care in 2014 is much lower than 
                                                            
35 I run my analysis for a study period between 2008 and 2013, which yields very similar results. 
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those of previous years. It may be largely due to the fact that MCBS does not have a clean hospice 

category and survey-reported events were never matched with administrative bills.  

         Another issue related to the missing data in 2014 is that I am not able to perform imputation for 

Medicaid payments. Due to the availability and quality problems of Medicaid Analytic eXtract 

claims, I rely exclusively on the Medicare Current Beneficiary Survey to assess Medicaid cost 

implications of BIP. It would be desirable if the additional year of information on use and costs is 

extracted. My previous attempt to merge MCBS with MAX files yields a total of 1183 observations 

for 5 states with complete Medicaid claims over the entire study period. The most obvious drawback 

is that the small sample size can lead to a low level of statistical power. Therefore, I proceed with my 

analysis on the Medicaid side without imputing the missing data.  

         Lastly, the study is silent on the fearsome woodwork effect, although it does not appear to be a 

critical issue for the elderly population (LaPlante 2013). As discussed, HCBS expansion may attract 

those who would not otherwise seek formal LTSS in facility settings but now “come out of wood” to 

apply for Medicaid HCBS programs. This moral hazard problem can give rise to a misleading LTSS 

balancing benchmark and is at odds with the primary goal of HCBS to delay or prevent 

institutionalization. If increasing access to HCBS involves such a mechanism, the marginal 

individual receiving HCBS is likely to be healthier and at a lower risk of institutionalization. Even 

though the negative relationship between BIP and long-term institutionalization is identified, the 

study cannot rule out the existence of the woodwork effect. Because BIP is designed to strengthen a 

state’s capacity and support other HCBS programs instead of providing HCBS directly, it is almost 

impossible to separate it out. 

         Despite a few shortcomings mentioned above, the paper demonstrates the efficacy of federal 

and state initiatives aimed at rebalancing the LTSS system from institutional care to HCBS. Meeting 

the long-term care needs for an aging society will remain a pressing concern over the coming 

decades. Without major policy changes, Medicaid might continue steering individuals with long-term 

care needs towards home and community-based settings. The study provides empirical evidence that 

supports the shift. It fills an important knowledge gap in the literature and makes a timely 

contribution to the development of a more efficient and effective long-term services and support 

system in the United States. 
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Figures 

Figure 3.1.3 HCBS Expenditures as a Percentage of Total Medicaid LTSS Spending for BIP States 

and BIP Eligible but Non-Participating States 

 

 

Source: author’s analysis of “Medicaid Expenditures for Long-term Services and Supports 
(LTSS)” reports from FY 2008 to 2015 by Truven Health Analytics. Hawaii is excluded because 
a large portion of data is missing in FY 2009 and 2010. The analysis also excludes Mississippi as 
it is significantly different from other states in terms of BIP balancing benchmark.   
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Figure 3.1.4 Medicare Expenditures by Service Categories, FY 2008-2014 

 

 

Source: Analytic file of the Medicare Current Beneficiary Survey, the Master Beneficiary Summary File 
and the Long‐Term Care Minimum Data Set. 
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Figure 3.1.5 Trend of Total Medicaid Expenditures, FY 2008-2014 

 

Source: Analytic file of the Medicare Current Beneficiary Survey, the Master Beneficiary Summary File 
and the Long‐Term Care Minimum Data Set. 
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Figure 3.1.6 Fraction of Individuals Reporting being in Five Levels of General Health Status, FY 

2008-2014 

 

 

Source: Analytic file of the Medicare Current Beneficiary Survey, the Master Beneficiary Summary File 
and the Long‐Term Care Minimum Data Set. 
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Figure 3.1.7 Distribution of Total Medicare and Medicaid Expenditures 
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Tables 

Table 3.1.1 Descriptive Statistics for Study Outcomes (Probability of Service Use) 

 

 

 

 

 

 

 

 

 

Year 
Long‐term 

Institutionalization 

Inpatient 

Hospitalization 

Outpatient 

Hospital 

Medical 

Providers 

Skilled Nursing 

Facilities 
Home Health  Hospice 

Prescribed 

Medicine 

2008  0.248  0.284  0.661  0.804  0.107  0.164  0.079  0.952 

2009  0.242  0.250  0.648  0.750  0.100  0.164  0.062  0.943 

2010  0.239  0.241  0.626  0.769  0.115  0.156  0.074  0.952 

2011  0.246  0.205  0.655  0.762  0.090  0.161  0.077  0.944 

2012  0.234  0.205  0.622  0.742  0.068  0.141  0.082  0.940 

2013  0.250  0.197  0.619  0.710  0.096  0.156  0.080  0.950 

2014  0.168  0.218  0.600  0.702  0.062  0.150  0.032  0.955 

Average  0.232  0.229  0.633  0.749  0.091  0.156  0.069  0.948 
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Table 3.1.2 Descriptive Statistics for Study Outcomes (Expenditures of Medicare-Covered Services) 

Year 
Inpatient 

Hospitalization 

Outpatient 

Hospital 

Medical 

Providers 

Skilled Nursing 

Facilities 
Home Health  Hospice 

Prescribed 

Medicine 
Total 

2008  4793.9  1279.7 2350.2 1354.8 1632.4  1210.4 3587.7 16209.0

2009  4580.7  1615.4 2289.8 1477.9 1524.6  1411.0 3683.7 16583.3

2010  4241.9  1513.3 2457.2 1579.3 1103.7  1298.7 3545.1 15739.2

2011  3974.2  1327.0 2300.5 1454.1 1166.8  1216.3 3641.3 15080.3

2012  4096.1  1717.6 2196.8 1024.8 973.5  1397.6 3668.3 15074.5

2013  3045.3  1471.5 2247.6 1556.7 938.8  994.5 3755.0 14009.3

2014  3143.8  1501.3 2176.8 1005.4 985.6  861.3 4552.3 14226.4

Average  3982.3  1489.4 2288.4 1350.4 1189.3  1198.5 3776.2 15274.6
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Table 3.1.8 Results from Robustness Check: Sensitivity Analysis 

Average Marginal Effect on Long-term Institutionalization: 

Long‐term 
Institutionalization 
use 

Naïve diff‐in‐
diff 

PS weighting & diff‐in‐diff 

4‐group weighting  4‐group weighting & trends 

Model 1  Model 2  Model 3 

Changes  0.023  ‐0.134 ***  ‐0.121 ** 

(0.032)  (0.035)  (0.040) 

Time‐varying controls  Yes  Yes  Yes 

State fixed effect  Yes  Yes 

Year fixed effect  Yes  Yes 

State specific trends  Yes 

N  1946  1694  1694 

Pseudo R‐square  0.023  0.105  0.118 
Overall results are reported as changes. All regressions include time‐varying state specific covariates: state's 
decision about expanding Medicaid coverage and participation of Money Follow the Person. Standard errors in 
parentheses allow for clustering at the state level. Survey weights are applied for all statistical models. Data of 
years 2008‐2013 are used. 
Significance levels: ***p < .001, **p < .01, and *p < .05. 
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Average Marginal Effect on Health Care Utilization and Expenditures (Medicare): 

 

Overall results are reported as changes. All regressions include time‐varying state specific covariates: state's 
decision about expanding Medicaid coverage and participation of Money Follow the Person. Standard errors in 
parentheses allow for clustering at the state level. Survey weights are applied for all statistical models. Data of 
years 2008‐2014 are used. All expenditures are adjusted to 2013 dollars using the medical care component of CPI. 
Significance levels: ***p < .001, **p < .01, and *p < .05. 

 
 
 
 

PS weighting & diff‐in‐diff

4‐group weighting
4‐group weighting & 

trends

Model 1 Model 2 Model 3

Inpatient Hospital Overall 1229.13 (1742.82) 1796.09 (2651.17)  3326.14 (1596.59) *

Extensive (Probit, any use) 0.05 (0.07) 0.01 (0.06) 0.08 (0.06)

Intensive (GLM, Positive Users) ‐7140.62 (6247.63) ‐3610.27 (12943.22) ‐2985.92 (5447.97)

Positive N 450 377 377

Outpatient Hospital Overall 167.28 (434.37) 215.88 (535.65) 1113.66 (1260.04)

Extensive (Probit, any use) ‐0.04 (0.05) ‐0.10 (0.03) ** ‐0.04 (0.05)

Intensive (GLM, Positive Users) 945.49 (740.72) 1170.84 (957.78) 2835.53 (2239.27)

Positive N 1210 1029 1029

Medical Provider Overall ‐240.18 (347.01) ‐442.49 (433.02) 280.17 (665.17)

Extensive (Probit, any use) ‐0.06 (0.02) ** ‐0.05 (0.03) ‐0.12 (0.05) *

Intensive (GLM, Positive Users) 595.46 (466.23) 699.22 (609.99)   1533.83 (792.91)

Positive N 1428 1204 1204

Skilled Nursing Facility Overall ‐260.23 (515.89)  ‐176.88 (530.03) 223.89 (709.30)

Extensive (Probit, any use) 0.03 (0.02) ‐0.01 (0.03) ‐0.02 (0.04)

Intensive (GLM, Positive Users) ‐9505.59 (2188.81) *** ‐1764.70 (4342.69) 6308.25 (2530.67)

Positive N 206 152 152

Home Health Overall ‐287.11 (443.43) ‐54.05 (502.30) ‐191.52 (660.31)

Extensive (Probit, any use) ‐0.04 (0.02) 0.04 (0.06) 0.00 (0.04)

Intensive (GLM, Positive Users) ‐1985.32 (2437.38) ‐1817.05 (2153.84) ‐1179.51 (3853.27)

Positive N 278 269 269

Hospice Overall ‐811.94 (475.57) ‐1104.94 (503.52) * ‐5388.88 (6193.96)

Extensive (Probit, any use) ‐0.04 (0.02) ** ‐0.08 (0.02) *** ‐0.08 (0.04) *

Intensive (GLM, Positive Users) ‐4584.84 (8072.04)  5593.72 (5590.21) ‐48961.36 (24084.67) *

Positive N 125 85 85

Prescribed Medicine Overall 214.04 (506.05) 338.73 (411.01) 1333.44 (698.08)

Extensive (Probit, any use) ‐0.07 (0.03) * 0.03 (0.03) 0.00 (0.07)

Intensive (GLM, Positive Users) 656.28 (616.99) 235.60 (471.71) 1666.09 (738.32) *

Positive N 1442 1436 1436

Total Medicare Overall ‐756.78 (2248.69) ‐504.47 (2241.98) 5991.37 (3343.20)

Time‐varying Controls Yes Yes Yes

State fixed effect Yes Yes

Year fixed effect Yes Yes

State specific trends Yes

N 1946 1694 1694

Expenditure Category
Naïve diff‐in‐diff
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Average Marginal Effect on Total Medicaid Expenditures: 

Total Medicaid 
Expenditures 

Naïve diff‐in‐
diff 

PS weighting & diff‐in‐diff 

4‐group weighting  4‐group weighting & trends 

Model 1  Model 2  Model 3 

Changes  2763.8  ‐3621.42 *  ‐3588.79 

(1929.28)  (1451.35)  (2192.94) 

Time‐varying controls  Yes  Yes  Yes 

State fixed effect  Yes  Yes 

Year fixed effect  Yes  Yes 

State specific trends  Yes 

N  1946  1694  1694 
Overall results are reported as changes. All regressions include time‐varying state specific covariates: state's 
decision about expanding Medicaid coverage and participation of Money Follow the Person. Standard errors in 
parentheses allow for clustering at the state level. Survey weights are applied for all statistical models. Data of 
years 2008‐2013 are used. Early years’ expenditures are adjusted to 2013 dollars using the medical care 
component of the Consumer Price Index (CPI). 
Significance levels: ***p < .001, **p < .01, and *p < .05. 

 

Average Marginal Effect on Overall Health: 

Overall health (poor) 

Naïve diff‐in‐
diff 

PS weighting & diff‐in‐diff 

4‐group weighting 

4‐group 
weighting 
& trends 

Model 1  Model 2  Model 3 

Changes  ‐0.064  ‐0.086 *  ‐ 0.047 

(0.046)  (0.038)  (0.089) 

Time‐varying controls  Yes  Yes  Yes 

State fixed effect  Yes  Yes 

Year fixed effect  Yes  Yes 

State specific trends  Yes 

N  1499  1493  1493 

Pseudo R‐square  0.035  0.057  0.064 
All regressions include time‐varying state specific covariates: state's decision about expanding Medicaid coverage 
and participation of Money Follow the Person. Standard errors in parentheses allow for clustering at the state level. 
Survey weights are applied for all statistical models. Data of years 2008‐2013 are used. 
Significance levels: ***p < .001, **p < .01, and *p < .05. 
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Table 3.1.9 Results from Robustness Check: Heterogeneous Effects 

   Male  Female  Young & middle old  Oldest old 

Long‐term Institutionalization 
‐0.080 **  ‐0.088 ***  ‐0.060 ***  ‐0.179 ** 

(0.025)  (0.014)   (0.015)  (0.060) 

Total Medicare Expenditures 
‐4330.93  3253.24  779.69  2647.99 

(2782.17)  (3069.92)  (2714.18)  (6021.63) 

Total Medicaid Expenditures 
‐2259.84 ***  ‐2297.14 ***   ‐1611.63 ***  ‐4252.99 *** 

(553.95)   (405.22)  (305.48)  (1090.45) 

Overall Health 
‐0.054  ‐0.047 ***  ‐0.047 *  ‐0.072 *** 

(0.028)  (0.011)  (0.019)  (0.019) 
 
All regressions include time‐varying state specific covariates: state's decision about expanding Medicaid coverage 
and participation of Money Follow the Person. Standard errors in parentheses allow for clustering at the state level. 
Survey weights are applied for all statistical models. Data of years 2008‐2014 are used. 
Significance levels: ***p < .001, **p < .01, and *p < .05. 



113 
 

Appendix 3.1.A 2014 MCBS Data Imputation (Data Generating Process and Algorithms) 

         To come up with the imputation strategy, I refer to several data documents for matches between 

Medicare claims categories and MCBS event categories, including MCBS Cost and Use 

documentation, Chronic Condition Data Warehouse (CCW) Medicare Administrative Data User 

Guide, and CCW Technical Guidance: Getting Started with CMS Medicare Administrative Research 

Files. Here is the overview of matching Medicaid claims categories and MCBS event categories. Of 

note, some service categories and payments are handled carefully following CMS guidance. For 

example, the per diem payments are included in order to obtain the total Medicare payments for acute 

inpatient hospitalizations. 

 

Medicare Claims Categories MCBS Event Categories 
Acute Inpatient Inpatient hospital 
Other Inpatient 
Hospital Outpatient Outpatient hospital 
Ambulatory Surgery Center 
Part B Physician Medical provider 
Dialysis 
Imaging 
Tests 
Durable Medical Equipment 
Other Procedures 
Other Part B Carrier 
Evaluation and Management 
Anesthesia 
Skilled nursing facility Institutional 
Hospice services Hospice 
Home health agency Home Health 
Part B Drug  Prescribed medicine 
Part D  
  Facility 
  Dental 
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Appendix 3.1.B 2014 MCBS Data Imputation (Quality Check) 

       Accuracy Evaluation Statistics are shown as below. In general, imputation of 2014 data works 

reasonably well, except for hospice care. The probability of hospice care in 2014 is considerably 

lower than those of previous years. One possible explanation is that MCBS does not have a clean 

hospice category and survey-reported events were never matched with administrative bills.  

 

Service Utilization Data 

Year  Stats 
Inpatient 

Hospital 

Outpatient 

Hospital 

Medical 

Providers 

Skilled Nursing 

Facilities 
Home Health  Hospice 

Prescribed 

Medicine 

2008  mean  0.283582  0.661194  0.804478 0.107463 0.164179 0.079105  0.952239

N  670  670  670 670 670 670  670

max  1  1  1 1 1 1  1

sd  0.451073  0.4736574  0.396899 0.309932 0.370715 0.270103  0.21342

min  0  0  0 0 0 0  0

2009  mean  0.250399  0.6475279  0.749601 0.100479 0.164274 0.062201  0.942584

N  627  627  627 627 627 627  627

max  1  1  1 1 1 1  1

sd  0.433589  0.4781214  0.433589 0.300877 0.37082 0.241713  0.232822

min  0  0  0 0 0 0  0

2010  mean  0.241026  0.625641  0.769231 0.11453 0.155556 0.073504  0.952137

N  585  585  585 585 585 585  585

max  1  1  1 1 1 1  1

sd  0.428072  0.4843711  0.421686 0.318726 0.362744 0.261186  0.21366

min  0  0  0 0 0 0  0

2011  mean  0.205458  0.6548957  0.76244 0.089888 0.160514 0.077047  0.94382

N  623  623  623 623 623 623  623

max  1  1  1 1 1 1  1

sd  0.40436  0.4757843  0.42593 0.286251 0.367377 0.26688  0.230454

min  0  0  0 0 0 0  0

2012  mean  0.205371  0.6224329  0.742496 0.067931 0.1406 0.082149  0.939968

N  633  633  633 633 633 633  633

max  1  1  1 1 1 1  1
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sd  0.404292  0.4851619  0.437605 0.251826 0.347884 0.274808  0.237733

min  0  0  0 0 0 0  0

2013  mean  0.19685  0.6188976  0.710236 0.096063 0.155906 0.080315  0.949606

N  635  635  635 635 635 635  635

max  1  1  1 1 1 1  1

sd  0.397932  0.4860405  0.45401 0.29491 0.363052 0.271994  0.218928

min  0  0  0 0 0 0  0

2014  mean  0.217523  0.5996979  0.702417 0.061934 0.149547 0.031722  0.954683

N  662  662  662 662 662 662  662

max  1  1  1 1 1 1  1

sd  0.412873  0.49033  0.457541 0.241217 0.356896 0.175392  0.208156

min  0  0  0 0 0 0  0
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Expenditure Data 

Year  Stats 
Inpatient 

Hospital 

Outpatient 

Hospital 

Medical 

Providers 

Skilled 

Nursing 

Facilities 

Home Health  Hospice 
Prescribed 

Medicine 
Total 

2008  mean  4793.881  1279.663  2350.162 1354.823 1632.424 1210.359  3587.679 16208.99

N  670  670  670 670 670 670  670 670

max  211044.5  30502.19  28039.93 30818.92 78158.89 51168.58  64208.51 249840.1

sd  13475.32  3488.525  3322.339 4754.099 7277.359 5918.048  4451.889 22927.95

min  0  0  0 0 0 0  0 0

2009  mean  4580.744  1615.421  2289.835 1477.946 1524.621 1411.038  3683.699 16583.3

N  627  627  627 627 627 627  627 627

max  177611.8  41306.43  27822.28 40388.47 66220.16 53793.19  29405.37 258803

sd  13544.13  4022.805  3567.169 5582.212 6248.492 7103.374  4013.253 25057.28

min  0  0  0 0 0 0  0 0

2010  mean  4241.929  1513.345  2457.155 1579.309 1103.673 1298.673  3545.142 15739.23

N  585  585  585 585 585 585  585 585

max  140313.8  37698.36  44278.76 41918.25 27015.1 52814.91  31254.52 202887

sd  12582.16  4157.311  3924.057 5625.118 3312.041 6946.212  3987.392 23644.35

min  0  0  0 0 0 0  0 0

2011  mean  3974.239  1326.984  2300.47 1454.136 1166.788 1216.301  3641.336 15080.25

N  623  623  623 623 623 623  623 623

max  88183.1  29382.09  32156.4 62298.58 24588.69 53422.99  70060.51 165860.1

sd  10981.28  3524.508  3605.884 5994.977 3514.769 6006.963  5135.306 21972.18

min  0  0  0 0 0 0  0 0

2012  mean  4096.087  1717.554  2196.778 1024.771 973.4617 1397.564  3668.33 15074.55

N  633  633  633 633 633 633  633 633

max  367107.5  35851.86  27864.04 43057.86 36507.65 58318.05  48538.28 407515.7

sd  18716.42  4204.753  3265.154 4486.479 3257.982 7214.642  5454.852 26613.07

min  0  0  0 0 0 0  0 0

2013  mean  3045.284  1471.46  2247.584 1556.683 938.7604 994.5169  3755.021 14009.31

N  635  635  635 635 635 635  635 635

max  108804  95910.76  49206.28 50050.17 21965.94 57237.08  55618.38 168964.1

sd  9066.524  5143.891  4028.963 6334.485 2859.157 5290.874  5081.168 20536.64

min  0  0  0 0 0 0  0 0
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2014  mean  3143.781  1501.296  2176.754 1005.371 985.6236 861.2533  4552.283 14226.36

N  662  662  662 662 662 662  662 662

max  75782.56  43597.5  59532.75 61616.03 31006.7 59626.87  191203 216482.3

sd  8045.283  4346.324  4592.82 5236.316 3079.231 5671.175  9276.9 21350.22

min  0  0  0 0 0 0  0 0
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3.2 The Effects of BIP on Mortality 

3.2.1 Introduction 

         As the number of Americans over 65 years old continues to grow rapidly, federal and state 

policymakers are seeking better ways to fund and care appropriately for an aging population. 

Medicaid has responded to the rising demand for long-term services and supports by shifting the 

system away from institutional long-term care toward home and community-based services. Most 

recently, the implementation of the Balancing Incentive Program led to a fast movement along the 

LTSS rebalancing curve. The previous analyses of BIP suggest that increasing the proportion of 

long-term care provided in community-based settings does not drive up the use of and expenditures 

on other health care services, nor negatively impact general health. An intriguing follow-up question 

is whether there are survival benefits of more access to HCBS? 

         Building upon the previous chapter, the study looks at all-cause mortality as an efficacy 

endpoint of Medicaid LTSS system rebalancing. It aims to generate additional evidence on health 

outcomes which has been largely understudied. A critical challenge presented in the research of 

LTSS rebalancing efforts is that nearly all beneficiary-focused outcome measures are state specific. 

The lack of standardization and a persistent gap in data collection limit the ability to make 

meaningful comparisons. Notably, the measurement of mortality has the advantage of being tractable 

and routinely reported by states. Unlike the subjective measure of general perceived health in the 

survey, mortality is regarded as a “hard” and independent indicator which summarizes an 

individual’s ultimate level of health. Learning about how it changes over time allows for a more 

comprehensive view of tipping the LTSS balance. 

         To explore the relationship between the Balancing Incentive Program and mortality, I pull 

claims data from the Master Beneficiary Summary Files for a survival analysis. I first plot the Kaplan 

Meier curve to graphically display the distribution of overall survival and then perform the log-rank 

test to evaluate differences between states participating in BIP and those eligible but didn’t 

participate in the program. Finally, a stratified Cox proportional hazard regression model is applied 

to quantify the program impact. These identification strategies are complemented by a robustness 

check using propensity score weighting in combination with the difference-in-differences method. 

For consistency purpose, the study population is restricted to the adults 65 years or older who are 

eligible for both Medicare and Medicaid program benefits as before.  
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         The results show evidence for survival gains associated with more HCBS opportunities. I find 

that relative to those living in BIP eligible but non-participating states, older adults living in BIP 

states have a 2 percent reduction in mortality risk. The small between-group difference is detected as 

statistically significant. Robustness test using an alternative analytical method suggests that the 

program effect is insignificant and nearly equals to zero. Nonetheless, it warrants the conclusion that 

shifting Medicaid LTSS spending towards HCBS does not have a negative impact on all-cause 

mortality. This may not be surprising, considering my early findings on health care utilization, 

expenditures, and self-reported general health status. 

         The study brings encouragement for states and the federal government to continuously pursue 

long-term services and supports rebalancing initiatives. It makes two important contributions. First of 

all, it extends my prior research on the likely changes in response to BIP, sidestepping some potential 

bias in causal inference. This allows for a better understanding at the policy level and has practical 

implications for future program design, implementation and overall strategies. Second, my study 

gleans new insights about the push towards home and community-based services, as much of the 

existing work does not speak to the effect on survival. This missing piece is necessary for 

policymakers to see a more complete and broaden picture of the large wave of investment in HCBS 

and solve the long-term care puzzle.  

         The main section of the study begins with a literature review of what is currently known about 

all-cause mortality and rebalancing Medicaid LTSS expenditures for HCBS. It then moves to the 

study settings, data, sample, and analytical approaches. Next, descriptive statistics and empirical 

results are presented in detail. Chapter 3.2 concludes with a brief discussion of limitations and 

directions for future research. 

3.2.2 Previous Literature 

         Home and community-based services have become a dominant form of long-term services and 

supports as Medicaid seeks to make sweeping changes in its delivery system. The underlying reason 

is that HCBS can accommodate the preference to age in place among older adults while achieving 

cost-savings for states and the federal government. That said, the value of HCBS is rarely judged on 

other dimensions beyond the reduction of institutionalization and overall long-term care expenditures. 

It reflects a scarce evidence base to develop a deep understanding of Medicaid LTSS rebalancing, 

particularly with regard to mortality.  
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         So far, discussions of the survival benefit have excessively focused on proposing potential 

pathways connecting HCBS and mortality. The argument of decreased mortality rate rests on the 

premise that HCBS participation reduces social isolation. A great number of the literature shows that 

being socially disconnected increases the risk of functional and cognitive deterioration, depression, 

chronic pain, rehospitalization and mortality (Holt-Lunstad et al., 2015; Steptoe et al., 2013; AARP, 

2012). HCBS are intended to offer a rich mix of health services and human services in the home or 

other community settings, which promotes independence for senior adults and enables them to fully 

engage in social life. Unfortunately, it does not make a compelling argument that HCBS actually 

bring health benefits and ultimately prolong life, because other factors might be at play.  

         An alternative view suggests that increased mortality is likely a result of HCBS access hurdles, 

lack of support and poor quality of care. This hypothesis is greatly made by the fact that the model of 

HCBS is subject to care fragmentation and inadequate oversight. As discussed, the design and 

implementation of Medicaid HCBS programs are at the state’s discretion, with multiple government 

agencies involved and different funding streams. The current practice not only leads to a program-by-

program patchwork of service provision but also adds administrative complexity, which inevitably 

creates barriers to getting timely and effective care. Moreover, there have been concerns pertaining to 

the supervision of HCBS operations. For example, few states are conducting mortality reviews for 

HCBS programs serving the elderly population, even though it has been demonstrated to be effective 

at reducing the risk of death and achieving quality improvement (ASPE, 2013; GAO, 2008). Thus, 

the suspicion is that home and community-based services may fail to meet expectations as 

alternatives for institutional long-term care.  

         The above explanations discuss the multiple mechanisms for a causal connection between the 

movement to HCBS and mortality. However, it does not permit a conclusion, because direct evidence 

to back up these claims is relatively weak (Marek et al. 2005; Wysocki, 2012; Miller and Weissert, 

2000). When it comes to the effect of Medicaid LTSS rebalancing on mortality, a review of existing 

literature yields limited and inconclusive findings. Perhaps the most relevant research is a series of 

annual evaluation of Money Follows the Person rebalancing demonstration. MFP is an important 

federal initiative to facilitate transitions from an institution to the community if at all possible. The 

report of the calendar year 2015 provided analyses of multiple outcomes within 12 months of 

returning to the community using propensity score models. Surprisingly, MFP was associated with an 

increased risk of death in post-transition periods (Irvin et al., 2017).  The difference between 

observed and expected mortality rate was statistically significant, yet the reason remained unclear. As 
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the authors explained, it could be that the study failed to take account of some key factors such as the 

use of hospice services.  

         Other related work has investigated mortality through a direct comparison between institutional 

and HCBS settings. Pruchno and Rose (2000) collected data from face-to-face interview and medical 

records to compare care delivered through assisted living facilities (AL)36 and nursing homes. In their 

discussion, AL residents did not experience higher rates of mortality or deteriorated health conditions, 

although they received less intensity of care. McClendon, Smyth, and Neundorfer (2006) examined 

the impact of long-term care replacement on the survival of individuals with Alzheimer’s disease. 

Their research came to the conclusion that institutionalization shortened survival time and its timing 

played a critical role. Similarly, Wieland et al. (2010) studied the five-year survival among HCBS 

waiver program, Program of All-Inclusive Care for Elderly37, and nursing homes in South Carolina. 

The results showed that those living in nursing homes had the lowest life expectancy. Wysocki and 

colleagues (2012) conducted a comparative effectiveness review of long-term services and supports 

provided in institutional and home and community-based settings. However, they claimed that the 

currently available evidence was insufficient for HCBS versus institutional care comparisons in 

outcome trajectories such as mortality. 

         It should be noted that these few attempts face a number of serious estimation challenges, 

casting doubts on their findings. To illustrate, previous research is often plagued with small sample 

sizes, selection of a questionable control group for comparison, and the use of flawed statistical 

methods. Arguably a major source of bias is the absence of a plausible exogenous shock, which 

makes it hard to establish a clear causal connection. In summary, no definitive conclusions could yet 

be drawn from the current literature, and the research remains a gap in assessing survival. Earlier, my 

results suggest no negative impact of rebalancing Medicaid-financed LTSS on self-reported general 

health. Considering its strong predictive power for death, I hypothesize that the implementation of 

BIP does not increase mortality risk in older adults.  

 

 

                                                            
36 Assisted living facilities are considered as home and community-based according to HCBS Setting Final Rule by 
the Centers for Medicare and Medicaid Services. 
37 The Program of All-Inclusive Care for Elderly (PACE) is an integrated care delivery model, established in 1970s. 
It is designed for those who are eligible for nursing home placement but choose to stay at home or in the 
communities. 
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3.2.3 Method 

Study Settings 

         Keep in mind that the study links back to Section 3.1, which paves the way for a detailed 

exploration of mortality. Both of the research question and hypothesis grow out of the preceding 

analysis. To make connections and achieve meaning interpretation, the study samples the adults over 

age 65 who are dually eligible for Medicare and Medicaid program benefits. For the same reason as 

before, the identification of treatment and control depends on the context of the Balancing Incentive 

Program. The early-adopting BIP states are considered as the treatment states since they are first 

exposed to the program and have longer follow-up data; while BIP eligible but non-participating 

states create an appropriate counterfactual. 

Empirical Strategy 

         My research hypothesis is tested by conducting a survival analysis, which examines the 

duration of time until an event occurs, i.e., death from any cause among senior Medicare and 

Medicaid dual beneficiaries. It is important to know that the analysis of time-to-event data is 

complicated by the problem of censoring. It occurs when an individual is still alive at the end of the 

study or lost to follow up for any reason. Therefore, several statistical methods are used to deal with 

the right-censored data in BIP mortality analysis.  

         The study starts with the Kaplan-Meier estimation. It is also known as the product limit 

approach, in which the probability of surviving is computed based on the cumulative probability of 

surviving from the previous time intervals. The method has limited ability to adjust for covariates 

and rests on the assumptions that censoring is independent of the death risk and the survival 

probabilities are stable at any time point. However, an attractive feature of the method is that the 

Kaplan Meier estimator can be easily plotted to visualize the distribution of survival time. Next, the 

study performs a log-rank test to detect whether there is a significant difference in the probability of 

surviving between BIP states and BIP eligible but non-participating states within the given time 

frame. The null hypothesis of the log-rank test is that these two survival functions are the same. As a 

non-parametric test, it provides an effective means to make comparisons and check equality, but will 

not reveal the size of the difference or confidence interval.  
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         Additionally, the study fits a stratified Cox proportional hazards model for analysis. Cox model 

is one of the most popular tools to analyze the survival data. It is regression-based, which enables to 

explore the relationship between the adoption of LTSS rebalancing and mortality. A key model 

assumption is the proportionality of hazards, which requires that the effects of explanatory variables 

upon death remain constant over time. When the predictor exhibits non-proportional hazards, the Cox 

model can be modified by stratification. The idea is to allow the baseline hazard to vary across strata. 

Consider the following specification: 

; , exp	  

where  denotes the hazard at time  (or, hazard function) for older adult , and  is the baseline 

hazard when the Balancing Incentive Program began to implement.  is a binary indicator which 

takes the value of 1 if the older adult’s residing state participates in the program and 0 if not. For 

each stratum	 , the baseline hazard  can be different, and the stratification variable’s effect on 

mortality will not be assessed. The rest of the term is the exponential function of the predictor in a 

linear regression. Under this stratified Cox proportional hazards model, the hazard ratio is obtained 

after the optimization of all strata.  

         Here, the parsimonious model stratifies on three demographic characteristics including gender, 

race/ethnicity, and comorbidity. Gender is stratified because of the persistent inequality between men 

and women in all-cause mortality, and similarly, race/ethnicity stratification is defined as the 

disparities exist among racial and ethnic groups. With regard to comorbidity, numerous empirical 

studies have examined that the presence of comorbid conditions is associated with an increased risk 

of death. My analysis uses the Charlson Comorbidity Index (CCI) to classify comorbidities and 

calculate an overall score for each individual. CCI is a list of 19 categories with relative weights 

assigned from a low of 0 to a high of 6 (Appendix 3.2.A). For simplicity, the severity of comorbidity 

collapses into four groups indicating an ascending level of mortality risk: no comorbid condition, 

with a score of 0; mild, 1-2; moderate, 3-4; and severe, ≥5.  

         The study used SAS 9.4 for data cleaning and preparation. My statistical analyses were carried 

out using the STATA software package (version 13). 
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3.2.4 Data, Sample and Outcome 

Data Source 

         To uncover the causal relationship between BIP and mortality, the analysis relies on claims data 

from the Medicare Beneficiary Summary File (MBSF, previously known as the Denominator File), 

available for eight consecutive years starting from 2008 to 2015. MBSF is collected and maintained 

by CMS Chronic Condition Data Warehouse, which provides aggregated information on all 

Medicare beneficiaries in a given calendar year. It consists of several components and the files for 

this study are (1) Base (A, B, C and D) segment, (2) Chronic Conditions segment, and (3) Other 

Chronic or Potentially Disabling Conditions segment.  

         MBSF Base (A, B, C and D) segment contains annual person-level data on a series of 

sociodemographic characteristics such as enrollment status of Medicare Part A hospital insurance, 

Part B medical insurance, Part C Medicare Advantage and Part D prescription drug coverage, 

Medicaid eligibility and state buy-in, full and partial benefit of dual eligibility categories, date of 

birth, date of death, age, race and ethnicity, gender, state residence and ZIP code.  

         The latter two segments - Chronic Conditions and Other Chronic or Potentially Disabling 

Conditions are mainly used to calculate the Charlson Comorbidity Index scores. The Chronic 

Conditions segment identifies a series of common chronic conditions as defined by CMS, for 

example, Alzheimer’s disease, cancer, diabetes, stroke, heart failure, chronic kidney disease, and 

chronic obstructive pulmonary disease. Other condition-specific variables are extracted from the 

Other Chronic or Potentially Disabling Conditions segment, which is specifically developed to 

enhance the research of people dually eligible for Medicare and state Medicaid programs (CCW 

Technical Guidance, 2017). These predefined conditions include liver disease, leukemia and 

Lymphoma, migraine, viral hepatitis, ulcer disease, peripheral vascular disease, etc. 

Sample 

         The use of Medicare Beneficiary Summary File has the advantage of generating a more robust 

sample size. Because Medicare claims are fairly complete and accurate, the study is able to include 

all early-adopting BIP states and BIP eligible but non-participating states for comparison, which 

helps to fully capture the difference in mortality risk owing to the implementation of the program. 

The 7 “treated” BIP states are Georgia, Iowa, Maryland, Mississippi, Missouri, New Hampshire, and 
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Texas; and the 17 “control” BIP eligible but non-participating states are Alabama, Delaware, Florida, 

Hawaii, Idaho, Michigan, Montana, North Carolina, North Dakota, Oklahoma, Rhode Island, South 

Carolina, South Dakota, Tennessee, Utah, Virginia, and West Virginia. The final sample is 

comprised of 19,614,589 older adults who are qualified for both Medicare and Medicaid benefits for 

at least one month of the year from 2008 to 2015.  

Outcome Measure 

         The primary study outcome is all-cause mortality. It is constructed as a binary variable that 

indicates whether an individual dies during the observation period (equal to 1 if yes, 0 otherwise). 

Death is determined from the “date of death” and “age at the time of death”. Life expectancy in the 

sample is 77.13 years. On average, women outlive men, with a gap of 2.83 years. Figure 3.2.1 

graphically shows the distribution of age at death. The mortality rate for older adults increases 

gradually with age until it reaches a peak at around 87, followed by a rapid fall. Figure 3.2.2 

illustrates the mortality patterns in BIP states and BIP eligible but non-participating states. In general, 

mortality rates trend downward over the years, declining from 9.58% in 2008 to 8.49% in 2015 for 

BIP states, and from 9.90% to 8.74% for BIP eligible but non-participating states. 

3.2.5 Results 

         Descriptive statistics are summarized in Table 3.2.1. Because the study focuses on older adults 

who are covered by both Medicare and Medicaid, there are two age groups represented in the sample: 

the young and middle old (people aged 65 to 85 years, 84.00% in the proportion) and the oldest old 

(aged over 85 years, 15.99%). Women outnumber men, accounting for 66.58% of the total 

observations. Race/ethnicity is categorized as White (61.93%), Black (23.64%), Asian (3.40%), 

Hispanic (7.99%) and North American Native (0.64%), in which White is numerically dominant. The 

vast majority of older adults (83.23%) live in urban areas rather than rural or small towns. As for the 

presence of comorbid conditions, none or mild is found in nearly two-thirds of the study population. 

Among the rest, 12.47% have a moderate degree of comorbidity, while 17.34% fall into the severe 

group. The initial analysis suggests that all these demographic characteristics are significantly 

different between BIP states and BIP eligible but non-participating states. 
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Table 3.2.1 Means and Standard Deviations (in Parentheses) of Demographic Characteristics 

 

   BIP states 
BIP eligible but non‐
participating states 

All   P value 

Age  < .001 
       65‐85  0.8443 (0.0002)  0.8374 (0.0003)  0.8400 (0.0001) 
       > 85  0.1557 (0.0002)  0.1625 (0.0003)  0.1599 (0.0001) 
Gender  < .05 
       Male  0.3335 (0.0004)  0.3346 (0.0003)  0.4442 (0.0002) 
       Female  0.6665 (0.0004)  0.6654 (0.0003)  0.6658 (0.0002) 
Race/ethnicity  < .001 
       White  0.5970 (0.0004)  0.6330 (0.0003)  0.6193 (0.0002) 
       Black  0.2502 (0.0004)  0.2279 (0.0003)  0.2364 (0.0002) 
       Asian  0.0411 (0.0002)  0.0295 (0.0001)  0.0340 (0.0000) 
       Hispanic  0.0900 (0.0002)  0.0737 (0.0002)  0.0799 (0.0001) 
       North American Native  0.0016 (0.0000)  0.0094 (0.0000)  0.0064 (0.0000) 
Urban  < .001 
       Urban  0.8487 (0.0002)  0.8056 (0.0003)  0.8323 (0.0003) 
       Large Rural City/Town  0.1029 (0.0003)  0.0713 (0.0002)  0.0833 (0.0001) 
       Small Rural Town  0.0583 (0.0002)  0.0451 (0.0001)  0.0501 (0.0001) 
       Isolated Small Rural Town  0.0328 (0.0002)  0.0346 (0.0001)  0.0339 (0.0000) 
CCI score  < .001 
       None  0.4935 (0.0004)  0.5349 (0.0003)  0.5191 (0.0003) 
       Mild  0.1928 (0.0003)  0.1765 (0.0003)  0.1827 (0.0002) 
       Moderate  0.1328 (0.0003)  0.1197 (0.0002)  0.1247 (0.0002) 

       Severe  0.1808 (0.0003)  0.1688 (0.0003)  0.1734 (0.0002)    

 
* Abbreviations: CCI: Charlson Comorbidity Index. 
* Demographic, geographic and comorbidities are modeled as dummy variables or categorical measures. 
* Statistical significance in between‐groups differences detected using t‐tests and chi‐square test. 

 

 

         Figure 3.2.3 is the Kaplan-Meier curve for overall survival, which estimates and plots the 

probability of surviving at a specific age. The time variable age is shown on the X-axis, and the Y-

axis represents the survival function, or the proportion of older adults surviving. The graph is drawn 

in a stair-step pattern. It is descending from left to right. At the beginning age 65 (the minimum age 

at enrollment), the survival probability equals 1, i.e., everyone is alive. The probability of survival 

drops to approximately 70% in 10 years and is further reduced to 30% by the age of 85. The 

downward acceleration slows as it reaches the limit of human lifespan.  
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Figure 3.2.3 Kaplan-Meier Survival Curve 

 

 

 

 

         Subsequently, the between-group Kaplan-Meier plot is created to visualize the predicted 

survival functions of BIP states and BIP eligible but non-participating states (Figure 3.2.4). But it 

does not seem to be an easy way to view the data. The two survival curves are highly overlapping, 

making it difficult to detect any difference. Due to this reason, the smoothed estimator of the hazard 

function is presented in Figure 3.2.5. Notice that it is generated based on the life table and contains 

the same information. The Y-axis now indicates the estimated hazard rate (or, rate of death) rather 

than the probability of surviving, and X-axis as before denotes age. Both curves are observed to 

increase steadily and decrease thereafter. They approach each other closely before the age of 100 

years. But apparent divergence occurs at the end of the life spectrum, reflecting a difference in 

mortality risk between BIP states and BIP eligible but non-participating states. This provides the 

preliminary evidence that the Medicaid LTSS rebalancing policy brings survival benefits, although 

the difference could be small and possibly trivial.  
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Figure 3.2.5 Smoothed Hazard Estimates, by BIP Participation 

 

 

 

         The survival distributions of BIP states and BIP eligible but non-participating states are 

quantitatively assessed using the log-rank test. A distinct difference has been found between the two 

groups, which is statistically significant (P value equals to 0.000). It rejects the null hypothesis that 

BIP states and BIP eligible but non-participating states do not differ in the probability of surviving at 

any time point after program implementation. The result as expected is able to ascertain BIP’s effect 

on mortality. Again, the log-rank test is considered as “purely a significant test”; thus it does not 

estimate the magnitude of the difference. 

         The Cox proportional hazard model stratified by gender, race, and ethnicity, and the severity of 

comorbid conditions quantifies such a relationship. Table 3.2.2 reports the regression coefficient of 

the Cox model predicting mortality risk. As shown, the hazard ratio (HR) for all-cause mortality is 

0.98 with the 95% confidence interval between 0.97 and 0.98. It means that state implementation of 

BIP decreases the probability of dying among older adults by 2 percentage points. Despite a small 

effect size, the association between the LTSS rebalancing program and mortality is statistically 

significant (P value equals to 0.000). In consistent with the results from the Kaplan Meier estimation 
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and log-rank test, this finding supports my study hypothesis that moving towards HCBS does not 

affect mortality in the elderly population. 

 

Table 3.2.2 Results of the Stratified Cox Proportional Hazard Model 

_t  Haz. Ratio  Std. Err. 
95% Conf. Interval 

 P>|z| 
Lower  Upper 

BIP  0.9778432  0.0028023  0.9723663  0.983351  0.000 

* The Cox proportional hazard model is stratified by gender, race/ethnicity and comorbidity. 

 

 

3.2.6 Robustness Check 

         The study employs the method of propensity score weighting in combination with the 

difference-in-differences model as an alternative analytical approach for robustness testing. For the 

BIP analysis, one concern is that BIP states and BIP eligible but non-participating states may differ in 

some important ways. For example, the mortality rate appears to be slightly lower in BIP states 

during the entire study period from 2008 to 2015, as can be seen in Figure 3.2.2. The standard 

difference-in-differences is a statistical tool to address the baseline differences by accounting for 

unobserved factors that are time-invariant; while propensity score weighting creates group 

equivalence based on a set of observable characteristics. Incorporating propensity score weighting in 

the framework of difference-in-differences brings together these attractive features. As such, the 

combined approach produces a doubly robust estimator for BIP’s causal effect on mortality. The 

model specification can be written as: 

                                                     Mortalityist = γs + λt + δBIPst + β X’st + εist                                                      

where Mortaityist  is a dummy variable, capturing whether an older adult i living in state s dies in a 

given year t (equal to 1 if dead and 0 otherwise); and BIPst is an indicator for state participation in the 

program and takes the value of 1 if BIP state. The notations of γs and λt represent state fixed effect 

and year fixed effect, which addresses the baseline differences between states and common time 

shocks respectively. X’st is a vector of state-specific controls, and εist is an idiosyncratic error term. 

The model clusters the standard errors by state to correct serial correlation. The parameter of interest 

is δ, which is an intention-to-treat estimand. 
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         The propensity scores are calculated on the demographic and clinical characteristics of older 

adults, including gender, race and ethnicity, age group, urbanization level of residence and 

comorbidities. A four-group weighting scheme is proposed to improve comparability between states 

with BIP and eligible states without such a program. In essence, the study sample is divided into four 

groups: pre-treatment, post-treatment, pre-control and post-control, and relative weights are assigned 

to make these groups approximately similar. Then, I fit a probit difference-in-differences model to 

estimate the difference in pre- and post- mortality changes of BIP states and BIP eligible but non-

participating states. My analysis includes a simple naïve difference-in-differences model and a model 

with state-specific time trend for specification comparison. The pre- and post- data come from the 

Master Beneficiary Summary File 2008-2015. 

         The robustness check results are shown in Table 3.2.3. Column 2-4 report the regression 

coefficients from three separate models. All of them are quite small and insignificant, varying 

between 0.04 percentage points and 0. 16 percentage points. The δ parameter from my preferred 

four-group propensity score weighting in combination with the difference-in-differences model is at 

the low end of the estimation range. It indicates that there is virtually no difference in the probability 

of death between BIP states and BIP eligible but non-participating states. In other words, the 

implementation of BIP does not affect mortality risk among older adults. I argue that these are 

comforting results, although they slightly deviate from my primary findings. This is because the 

alternative empirical strategy in robustness testing leads to the same conclusion, i.e., rebalancing 

Medicaid LTSS system does not adversely impact mortality.  

Table 3.2.3 Results of the Robustness Check Using an Alternative Analytical Approach 

  
Naïve diff‐in‐diff 

PS weighting & diff‐in‐diff 

4‐group weighting  4‐group weighting & trends 

Model 1  Model 2  Model 3 

Changes  0.0011 0.0004 0.0016

(0.0016) (0.0014) (0.0022)

Time‐varying controls  Yes Yes Yes

State fixed effect  Yes Yes

Year fixed effect  Yes Yes

State specific trends       Yes

N  19,614,589 19,509,045 19,509,045
* Standard errors in parentheses allow for clustering at the state level. Data of years 2008‐2015 are used. 
* Significance levels: ***p < .001, **p < .01, and *p < .05. 
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3.2.7 Conclusion 

         The subsection is concerned with the effect of Medicaid’s Balancing Incentive program on 

mortality among the elderly population. It performs a survival analysis with CMS administrative 

claims and applies several statistical methods, including the Kaplan Meier estimation, log-rank test 

and a Cox proportional hazard model stratified by gender, race/ethnicity and comorbid conditions. I 

find that the risk of mortality is around 2 percentage point lower for older adults living in BIP states, 

compared to their counterparts living in BIP eligible but non-participating states. It implies that the 

implementation of BIP appears to deliver a small survival benefit. To validate this result, I conduct 

robustness check using four-group propensity score weighting in the difference-in-differences model. 

The alternative analytical approach yields a near-zero program impact, and no significant difference 

is observed between BIP states and BIP eligible but non-participating states. It is at least arguable 

that rebalancing Medicaid LTSS does not have a negative effect on mortality. Not surprisingly then, 

my research hypothesis is confirmed. 

         This work takes a necessary step to describe what happens to the mortality after state adoption 

of Medicaid’s newest rebalancing policy BIP. It is one of the few attempts to investigate overall 

survival as an efficacy endpoint. Perhaps more importantly, it offers new insights about the ongoing 

LTSS delivery system transformation and put a critical piece in the long-term care puzzle. The study 

should be seen as an inseparable part of Section 3.1, which corroborates the earlier conclusions and 

produces further evidence of the rebalancing efforts. Taken together, these results point to the value 

of shifting Medicaid dollars away from institutional long-term care; meanwhile, help justify the 

massive spending increase in home and community-based services over the past two decades. As the 

movement to an HCBS-dominated long-term services and supports system continues in the United 

States, the findings will enable federal and state policymakers to consider the potential consequences 

with a broad perspective. 

         Certainly, the study has a few shortcomings that need to be aware of. The primary limitation is 

that data analysis is performed with a follow-up of 3.5 years. It could be possible that the effect size 

is “flat” in a short period of time and not large enough to be noticeable. Indeed, overall mortality can 

take additional time for changes to occur. Another matter to consider is that the small short-term 

effect can attenuate or disappear over a longer time frame. In either case, the current study might not 

capture the nature of the relationship between Medicaid LTSS rebalancing and mortality. The second 

drawback is that I am not able to adjust for other risk factors for death, such as functional limitations 
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(activities of daily living, ADLs and instrumental activities of daily living, IADLs). The study relies 

exclusively on administrative claims which guarantee adequate sample size, but may not provide 

comprehensive information for analytic purposes. Thus, it would be desirable to include survey data 

for future research. The final point worth noting is that the study detects differences in mortality 

attributable to the shift of Medicaid LTSS spending to HCBS and one might take it as good news. 

However, much of this association remains unexplained. The research question and hypothesis leads 

me to focus on whether the probability of dying from all causes changes and how it is interconnected 

with the health outcome I examined before. A thorough exploration of potential mechanism might be 

necessary to support the conclusion. 

         Notwithstanding the caveats mentioned above, my study takes a new look at the persistent 

efforts to rebalance Medicaid long-term services and supports. It addresses a key knowledge gap in 

the current literature and adds more details to the discussion of reforming long-term care in the 

United States. As the process of system transformation involves refinement and comparative 

considerations, the study could be particularly useful for policymakers. 
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Figures 

Figure 3.2.1 Distribution of Age at Death 
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Figure 3.2.2 Mortality Patterns in BIP States and BIP-Eligible but Non-Participating States 
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Figure 3.2.4 Kaplan-Meier Survival Curve, by BIP Participation 
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Appendix 3.2.A Charlson Comorbidity Index 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Comorbidity  Relative Weight Assignment 

Metastatic solid tumor  6 

AIDs  6 

Moderate‐to‐severe liver disease  3 

Hemiplegia  2 

Moderate‐to‐severe renal failure  2 

Diabetes w/ end organ damage  2 

Neoplasia  2 

Leukemia/lymphoma  2 

Myocardial infarction  1 

Congestive heart failure  1 

Peripheral vascular disease  1 

Cerebrovascular disease  1 

Dementia  1 

Chronic pulmonary disease  1 

Connective tissue disease  1 

Ulcer disease  1 

Mild liver disease  1 

Diabetes  1 
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Concluding Remarks 

         Rebalancing the publicly-financed long-term services and supports is one essential step in the 

journey towards a more effective and efficient care system. My dissertation illustrates the evolving 

landscape of long-term care delivery and presents a compelling picture of the shift to home and 

community-based services. Several policy implications could be drawn from this analysis. In the first 

place, the study findings send promising signals to states and the federal government, which 

encourage them to develop and expand HCBS as low-cost alternatives to institutional long-term care. 

It is apparent from the discussion that HCBS will remain a primary funding mechanism to provide 

long-term care especially in the midst of government budget crisis. With general support for the 

LTSS option at homes or in the communities, it is possible to ultimately eliminate the inherent 

institutional bias in Medicaid statute. 

         The second policy implication is that there is no one way to tell the tale of “tipping the balance”. 

In this paper, I emphasize the need to incorporate a broad vision and fully illuminate the potential 

consequences. Changing the patterns of Medicaid long-term care spending has been at the forefront 

of policy debates which are characterized by a narrow scope. It is probably because research on the 

movement to HCBS rarely goes beyond the 50% balancing benchmark. Thus far, my results indicate 

no adverse effects on several important outcomes. Less clear, however, is the impact on other 

dimensions. This could be an interesting avenue for extended investigation. 

         Finally, rebalancing initiatives should be sensitive to the heterogeneity across the population 

and respond to the diversity of care needs. The study suggests that the prevailing trend of Medicaid 

LTSS dollars in favor of HCBS is beneficial to the elderly population. But the results are not 

necessarily generalizable. To reach valid conclusions, one might need to shift the focus to other 

groups of individuals. For example, people with intellectual and developmental disabilities are also 

likely to be influenced by LTSS rebalancing and may require closer inspection.  

         Looking ahead, HCBS are on the rise and will continue to be a priority in the current long-term 

care policy environment. The study sheds some light on the enduring efforts to rebalance Medicaid 

LTSS system and open the door to future research. 

 




