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ABSTRACT

This dissertation critically examines two areas of Medicaid policy affecting especially costly

and vulnerable populations: long-term care and managed care.

The first chapter provides the first national examination of long-term care setting, hos-

pitalization and spending among the elderly, Medicare-Medicaid dually enrolled. The bene-

fits of expanding funding for Medicaid home- and community-based long-term care services

(HCBS) relative to institutional care are often taken as self-evident. However, little is known

about the outcomes of HCBS, especially for racial and ethnic minorities who tend to use

HCBS more, and for people with dementia who may need high intensity care. Using national

Medicaid claims data on elderly dual-eligibles, we found that overall hospitalization rates

were similar for HCBS and nursing facility users, despite nursing facility users generally be-

ing sicker as reflected in their claims history. Among HCBS users, blacks were more likely to

be hospitalized than whites, and the gap widened among blacks and whites with dementia.

Also, conditional on receiving HCBS, Medicaid HCBS spending was higher for whites than

non-whites; higher Medicare and Medicaid spending on hospitalizations for blacks and His-

panics did not offset this difference. Our findings suggest that HCBS need to be carefully

targeted to avoid adverse outcomes and that the racial disparities in access to high-quality

institutional long-term care are also present in HCBS.

The second chapter builds on these descriptive findings by estimating causal impacts of

care setting on a variety of health outcomes using the Health and Retirement Study (HRS).

I use instrumental variables methods to estimate a plausibly causal effect of care setting

on outcomes for a specific group of “marginal” individuals: those induced to choose home

care versus nursing home care because the state they reside in adopts Medicaid policies

that emphasize HCBS. The use of the HRS complements other studies examining questions

about LTC setting using administrative data (including Chapter 1) in two important ways.

First, the HRS contains measures of a broad range of outcomes better reflecting overall well-

being and factors influencing the choice of care setting than available in claims data which

xii



is generated for administrative (billing) purposes. Second, the HRS allows me to examine a

larger population: a nationally representative sample of long-term care users aged 50+, that

uses a mix of Medicaid paid LTC and private pay/other insurance covered LTC that is not

Medicaid. I find that hospitalization rates are higher but functional decline is slower among

home care users than nursing home care users with mild or severe cognitive impairment.

While I find differences in observable characteristics among home care versus nursing home

care users by race and ethnicity group, the state level instrument lacks sufficient power in

the relatively small black and Hispanic samples to explore differences in causal effects of care

setting on outcomes by race and ethnicity.

Finally, the third chapter examines the effect of another Medicaid policy change, the in-

clusion of the Medicare-Medicaid dually enrolled in Medicaid managed care programs. Bene-

ficiaries that are Medicare-Medicaid dually enrolled (duals) account for a disproportionately

large share of Medicaid and Medicare spending due to their poor health and propensity to

use expensive long-term care services. In order to control program costs, many state Med-

icaid agencies have recently expanded their Medicaid managed care (MMC) programs to

include duals. Enrollment in MMC could result in better health outcomes if health plans

improve care coordination and emphasize high-value routine care to avoid costly care in the

future. However, quality of care could decline if plans restrict access to needed services due

to financial incentives to increase profits. In this study, I provide the first national estimates

of the effects of MMC expansion from 2005 to 2012 for duals using claims data. Because

the majority of duals have fee-for-service Medicare coverage, I am able to examine hospital

use using FFS Medicare claims. I use difference-in-differences (DID) and instrumental vari-

ables (IV) methods to estimate plausibly causal impacts of three different types of MMC:

comprehensive managed care (CMC), managed long-term service and supports (MLTSS),

and primary care case management (PCCM). I find different effects of MMC on hospital use

for the three different plan types. First, MLTSS plans are associated with increases in the

rates of hospitalization and potentially avoidable hospitalization. For example, mandatory

xiii



MLTSS programs are associated with increases in hospitalization of 1.7-4.2% of the baseline

rate of hospitalization of 11.7%. Increases are concentrated among beneficiaries with many

(as opposed to few) chronic conditions. I find mixed effects of CMC program expansions that

exclude long-term care services: in mandatory enrollment settings, I find modest increases

in hospitalization while in voluntary enrollment settings, I find decreases in hospitalization.

Finally, PCCM plans are not associated with changes in hospital use. This study provides

the first national estimates of how a major financing change, the inclusion of duals in MMC,

impacts hospital use, providing policymakers with much needed evidence as they face the

challenge of financing public health insurance programs as health care costs rise and the

population ages.
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CHAPTER 1

A NATIONAL EXAMINATION OF LONG-TERM CARE

SETTING, OUTCOMES AND DISPARITIES AMONG

ELDERLY DUAL-ELIGIBLES
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1.1 Introduction

Expanding the use of home- and community-based services (HCBS) as an alternative to

institutional long-term care has become a priority for many state Medicaid programs. In

1996, only 19 percent of Medicaid long-term care expenditures were for HCBS with the

remaining 81 percent for nursing facilities, but, by 2016, 57 percent of expenditures were

for HCBS (Eiken et al., 2018). Policy makers have motivated this shift in funding on the

grounds that HCBS is better aligned with people’s preferences to age in place and the belief

that HCBS are less costly than nursing facility services. The benefits of this policy shift

have been taken as self-evident in much of the policy discussion, with very little focus on the

outcomes of HCBS for care recipients.

States have expanded Medicaid funding for HCBS largely through Section 1915(c) waivers

(Eiken et al., 2018). Under such waivers, Medicaid beneficiaries obtain access to the services

only if their needs meet a nursing-facility level of care. In other words, funds for the services

are explicitly directed toward providing an alternative to more expensive nursing facility care.

Policy makers take pains to avoid a “woodwork” effect - in which where people who otherwise

wouldn’t receive services are encouraged by the availability of HCBS to use formal (paid)

long-term care. Some expansion of HCBS to healthier people has nonetheless occurred, but

the increased intensity of funding for sicker people - consistent with the goal of keeping

people out of nursing facilities - remains the more pronounced trend(Gonçalves, Weaver,

and Konetzka, 2018).
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Many waivers are meant to provide HCBS options for frail, elderly beneficiaries with

long-term care needs. In this study, we focused on the subset of the elderly, known as “dual-

eligibles” or “duals” (people who are enrolled in both Medicare and Medicaid), who are

often physically and cognitively impaired, are disproportionately from racial/ethnic minor-

ity groups, and have high use of health care services and high costs. In 2013, duals accounted

for 15 percent of Medicaid enrollment but for 32 percent of Medicaid expenditures, and for

20 percent of Medicare enrollment but for 34 percent of Medicare expenditures (MedPAC

and MACPAC, 2018). Thus, Medicaid programs may see HCBS options as a way to reduce

spending on dual-eligibles. At the same time, these beneficiaries often face challenges nav-

igating care across the Medicaid and Medicare programs, which makes them vulnerable to

poor outcomes.

The benefits of HCBS to care recipients and their families, especially in terms of pref-

erences for aging in place and increased quality of life, may be substantial and have not

been well quantified. However, it is not clear that health outcomes should be better with

HCBS than in nursing facilities. HCBS generally entails lower intensity care relative to

the round-the-clock care available in a nursing facility. Furthermore, HCBS shifts some of

the care burden from trained, paid staff members to largely untrained family members or

friends who must fill the critical gaps in care intensity. Home environments may not be safe

or appropriately designed to accommodate needs, home care workers may face challenges

implementing high-intensity treatments in the home environment, and informal caregivers

may not be well trained to handle clinical issues. Thus, HCBS could lead to worse health

outcomes relative to nursing facility care.

The challenges of HCBS may have particularly large implications for members of racial/

ethnic minority groups, who are disproportionally represented among Medicaid long-term

care users (Thach and Wiener, 2018). Historically, non-Hispanic blacks and Hispanics have

demonstrated different patterns of use than those of non-Hispanic whites, with members

of minority groups using fewer institutional services and more home care and informal
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care(Miller and Weissert, 2000) (Wallace et al., 1998) (Konetzka and Werner, 2009) (Kaye,

Harrington, and LaPlante, 2010). Additionally, when members of minority groups use long-

term care services, they tend to receive lower quality care (Mor et al., 2004) (Brega et al.,

2005) (Smith et al., 2007). Given these differences in use and quality, policies emphasiz-

ing HCBS may exacerbate differences in outcomes by race/ethnicity group, especially if the

intensity of care in HCBS is lower than what is needed.

In addition to implications for racial/ethnic disparities, any negative outcomes of HCBS

use are likely to be exacerbated for sicker care recipients, especially those with Alzheimer’s

Disease and other dementias (hereafter referred to as dementia). Caring for people with

dementia can be more stressful than caring for people with other conditions. Costs to

caregivers of people with dementia, such as lost work productivity and caregiving-related

health problems, are substantial (Sansoni et al., 2013). Caregiver stress exists even with

nursing facility placement(Schulz and Martire, 2004) but is especially burdensome in the

home. As informal caregivers are a critical part of the care team under HCBS, the presence

of dementia may exacerbate caregiver burden so that outcomes for the care recipient suffer.

Despite the dramatic shift in Medicaid funding, there is surprisingly little evidence about

outcomes of HCBS relative to alternatives. There have been evaluations of specific types of

HCBS programs or demonstrations that found that HCBS use is beneficial to care recipi-

ents(Carlson et al., 2007) (Wieland Darryl et al., 2015) (Coughlin et al., 2017), but these

results are not likely to be broadly generalizable to elderly, dual-eligible HCBS users. A

recent report examined high-cost HCBS users defined by Medicaid spending only, thereby

focusing largely on under-65 non-dual Medicaid beneficiaries younger than age sixty-five

(Peebles et al., 2017). Several studies have documented high rates of potentially avoidable

hospitalizations among HCBS users (Konetzka, Karon, and Potter, 2012) (Walsh et al., 2012)

but did not provide comparisons. In two key studies that compared rates of potentially pre-

ventable hospitalizations between elderly, dual eligible HCBS users and to nursing facility

residents, results suggested that HCBS users were more likely to be hospitalized than similar

4



nursing facility residents were (Wysocki Andrea et al., 2014) (Wysocki et al., 2014). How-

ever, these studies were limited to people in seven states in 2003–2005 and did not examine

differences by race/ethnicity or dementia status.

Our study built on prior literature to inform policy in several ways. First, we provide

sorely needed evidence on HCBS use and key associated outcomes among dual-eligibles.

Second, we used national claims data. Our study constitutes an important first step to

help policy makers evaluate the effects of current policy in shifting resources from nursing

facilities to HCBS, especially the effects of this shift on the most vulnerable groups among

Medicaid long-term care users: non-whites, and people with dementia.

1.2 Study Data And Methods

We used the 2012 national Medicaid Analytic eXtract (MAX) linked with Medicare claims to

describe Medicaid long-term care utilization. The MAX is a claims-based data set created by

the Centers for Medicare and Medicaid Services from data submitted quarterly by the states.

The most recent year in the MAX that includes all states is 2012 (Medicare and Medicaid

Services, 2019). We identified Medicaid long-term care program enrollment, service use,

and expenditures from the MAX person summary and claims files. We then linked the

data to Medicare records at the individual level. The Master Beneficiary Summary File was

used to identify demographic characteristics (age, sex, race, and ethnicity), managed care

enrollment, and chronic conditions. The Medicare Provider Analysis and Review file was

used to identify hospitalizations.

To identify the study target population, we first identified long-term care users who were

dually enrolled in Medicare and Medicaid and elderly (ages sixty-five and older). Following

prior literature (Konetzka, Karon, and Potter, 2012) (Eiken, 2016), we identified long-term

care users through Medicaid waiver enrollment and fee-for-service claims. HCBS were iden-

tified from 1915(c) HCBS waivers, state plan services, and enrollment in the Program of

All-Inclusive Care for the Elderly. For a full list of services and associated codes used to
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identify long-term care users, see online appendix table A1. We then used the Master Ben-

eficiary Summary File to identify long-term care users who were duals and elderly - a group

that accounted for approximately 31 percent of all fee-for-service Medicaid beneficiaries who

used long-term care.

We made several exclusions to the main analysis sample. First, we excluded three states

from the sample (Arizona, Hawaii, and New Mexico) because more than 50 percent of long-

term care users in those states were enrolled in managed long-term services and supports

plans. We also limited the sample to the 98 percent of long-term care users for whom we

had complete demographic information and whose race/ethnicity was coded as non-Hispanic

white, black, Hispanic, or Asian/Pacific Islander. For our analysis of expenditures and

hospitalizations, we made two further restrictions. First, we excluded the approximately 20

percent of long-term care users who were enrolled in Medicare managed care because we

relied on fee-for-service claims to identify hospitalizations. We also excluded people who

died during the year so that all observations in the sample had the same exposure time. For

a tabulation of the sample restrictions, see appendix table A2.

Key variables for stratification in the analyses were race and ethnicity and dementia

diagnosis. Beneficiary race and ethnicity were identified using the Research Triangle Institute

race code in the Master Beneficiary Summary File(Eicheldinger and Bonito, 2008). A person

was identified as having dementia if he or she met the claims criteria for the Alzheimer’s

Disease and related disorders or senile dementia chronic conditions flag in either the MAX

or Medicare chronic conditions supplement filesCondition Categories - Chronic Conditions

Data Warehouse. Hospitalizations were identified using the Medicare Provider Analysis and

Review file and were classified as potentially avoidable using the Prevention Quality Indicator

algorithms from the Agency for Healthcare Research and QualityAHRQ - Quality Indicators.

Finally, Medicaid expenditures for long-term care were calculated from the MAX claims,

while hospital expenditures were the sum of the Medicaid and Medicare payment amounts.
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1.2.1 Analysis

We describe characteristics of Medicaid long-term care users overall and by care setting

(institutional only, HCBS only, or both). Because distributions of age and sex were different

across racial/ethnic groups, we adjusted our main results for both age and sex.

To examine our subpopulations of interest, we calculated rates of use of each setting by

race/ethnicity and dementia status. To examine outcomes by care setting, we compared

hospitalization rates - rates for all hospitalizations and for those that were potentially avoid-

able - across care settings and by race/ethnicity and dementia status. Finally, focusing on

HCBS users, we examined annual long-term care and inpatient hospital expenditures by

race/ethnicity and dementia status. We performed several sensitivity analyses, which are

described briefly in the “Study Results” section and in more detail in the appendix.

1.2.2 Limitations

Although our study had distinct advantages over prior evidence, our results are subject to

several limitations. First, our analysis was descriptive, and the results should be interpreted

as associations rather than causal relationships. Second, our measure of dementia status was

binary and did not allow for analysis by stage of dementia.

Third, we did not provide a full accounting of Medicare and Medicaid program costs for

long-term care users. Instead, we focused on the subset of program expenditures that were

most relevant to our purposes: fee-for-service spending on hospitalizations across Medicare

and Medicaid and on Medicaid long-term care.

Finally, we examined only fee-for-service Medicaid long-term care services because we

could not reliably identify services delivered under managed care arrangements.28,29 These

results may not be generalizable to beneficiaries who are nonelderly, not dually eligible, or

in a managed care plan. In 2012, approximately 389,000 people, or 6.8 percent of long-term

care users, received long-term care through managed care plansSaucier et al., 2012.
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1.3 Study Results

We identified 5.36 million individuals as Medicaid long-term care users in 2012, of whom

approximately 1.69 million were elderly, dually eligible, long-term care users. Just over half

(51.7 percent) of the sample had been diagnosed with dementia (Table 1.1). The mortality

rate was high (14.4 percent), and 67.0 percent of the sample had four or more chronic

conditions, which illustrates the relatively poor health of this group.

1.3.1 Use

We present characteristics of users by long-term care setting in three groups: institutional

settings only, HCBS only, and both institutional and HCBS during the year. Of the long-term

care users, 26.7 percent used institutional services only, with nearly all of those services being

nursing facility services; 60.6 percent used HCBS only; and 12.7 percent received services in

both settings during the year. Compared to HCBS-only users, users of institutional services

only were older, more likely to be non-Hispanic white, and less likely to be enrolled in

managed care; and had higher rates of mortality and dementia and more chronic conditions.

The group that received long-term care in both settings appeared to be in even poorer health

than institutional-only users: Users of care in both settings had the highest mortality rates.

While they also had the highest rates of having four or more chronic conditions, they had

lower rates of dementia than users of institutional services only did.

Overall, non-Hispanic whites had the highest rate of institutional services use, with the

highest shares of institutional only and both institutional and HCBS use (data not shown).

In contrast, nonwhites had higher shares using HCBS only. Within each racial/ethnic group,

dementia was associated with higher reliance on institutions, but stratifying by dementia sta-

tus did not change the overall pattern that whites relied more on institutions and nonwhites

relied more on HCBS (Table 1.1). Even among care recipients with dementia, almost 44 per-

cent of blacks, two-thirds of Hispanics, and three-quarters of Asians/Pacific Islanders used
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Figure 1.1: Long-term care setting by race and dementia

Source: 2012 MAX linked with MBSF. Notes: Adjusted for age and sex.

HCBS only, whereas only one-third of non-Hispanic whites did. Thus, examining outcomes

of care and the associated potential disparities among HCBS users is critical.

1.3.2 Hospital Admissions

Restricting the sample to those long-term care users who were enrolled in fee-for-service

Medicare and were alive for the full year, we explored differences in hospital admissions by

race and dementia. Because our focus was on the comparison between HCBS and institu-

tional care, we limited the main analysis of hospitalizations to the groups who used only

institutional services or only HCBS, setting aside the unique issues of people who used care

in both settings. Beneficiaries who used either institutional services or HCBS alone had

similar rates of overall hospitalization and potentially avoidable hospitalization, even though

institutional service users tended to be older, have more chronic conditions, and have higher

mortality rates (Table 1.1).

Among people without dementia, HCBS users had lower hospitalization rates than insti-

tutional services users (27.4 percent versus 32.5 percent; data not shown), consistent with

our sample characteristics showing that users of institutional services only were in poorer
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Figure 1.2: Hospitalization rates among long-term care users

Source: 2012 MAX linked with MedPAR. Limited to FFS Medicare, alive full year sub-sample. Notes:

Adjusted for age and sex. Differences by race statistically significant, p < 0.001.

health than users of HCBS only. However, among people with dementia, the pattern was

reversed: Hospitalization rates were higher among HCBS users than institutional users (34.3

percent versus 28.7 percent). This finding was consistent for non-Hispanic whites and blacks

(Figure 1.2). For the Hispanic and Asian/Pacific Islander groups, while hospitalization rates

were higher for institutional users regardless of dementia status, the difference in hospitaliza-

tion rates between the two settings was smaller for the dementia group. Thus, among sicker

people - those with dementia - HCBS were associated with worse outcomes than nursing

facility care was.

When we examined HCBS users more closely, we found that blacks had the highest rates

of hospitalization, including potentially avoidable hospitalization, followed by non-Hispanic

whites and Hispanics, and finally Asians/Pacific Islanders. These patterns held across both

beneficiaries with and those without dementia. For each racial/ethnic group, not surprisingly,

there were higher rates of any hospitalization and of any potentially avoidable hospitaliza-

tion among care recipients with dementia, but the presence of dementia exacerbated the

differences in hospitalization rates by race/ethnicity. In other words, among those without

dementia blacks had higher rates of hospitalization than members of other racial/ethnic
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groups, but among those with dementia, the difference between blacks and others became

more pronounced.

1.3.3 Spending

Finally, we examined Medicaid long-term care and hospital (Medicare and Medicaid) spend-

ing by race/ethnicity and dementia status, focusing on HCBS users. Not surprisingly, total

HCBS plus hospital spending was higher for care recipients with dementia than for those

without (Figure 1.3). Within the groupings by dementia status, total HCBS plus hospi-

tal spending was highest for non-Hispanic whites, followed by blacks, Hispanics, and then

Asians/Pacific Islanders, and HCBS spending alone was higher for non-Hispanic whites than

for others. However, consistent with the hospitalization rates shown in Figure 1.2, hospital

spending was higher for blacks than for other racial/ethnic groups (Figure 1.3). Thus, over-

all, HCBS expenditures were highest for non-Hispanic whites and hospital expenditures were

highest for blacks and Hispanics, but total expenditures were still higher for non-Hispanic

whites. The higher HCBS expenditures for non-Hispanic whites more than outweighed the

difference in hospitalization expenditures.

In addition to differences between non-Hispanic whites and others, interesting differences

emerged among the nonwhite groups. While each nonwhite group relied more on HCBS

than whites did, Asians/Pacific Islanders were most likely to rely only on HCBS, followed by

Hispanics and then blacks (Table 1.1). Among users of HCBS only, Asians/Pacific Islanders

and Hispanics had rates of hospitalization that were lower than that of non-Hispanic whites,

while blacks had higher hospitalization rates than non-Hispanic whites did (Figure 1.2).

On average, the three nonwhite subgroups had lower spending on HCBS than their non-

Hispanic white counterparts did (Figure 1.3). While Hispanics had lower hospitalization

rates than non-Hispanic whites, they had higher average spending due to hospitalization.

These differences among the nonwhite groups illustrate the importance of examining patterns

of long-term care separately, as each racial/ethnic group may experience the effects of HCBS
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Figure 1.3: Spending Among HCBS Users

Source: 2012 MAX linked with MedPAR. Limited to FFS Medicare, alive full year sub-sample. Notes:

Adjusted for age and sex. Differences by race statistically significant, p < 0.001.

expansions differently.

We conducted several sensitivity analyses to explore the consequences of health-related

controls, the age of our data, and our exclusion of beneficiaries who died, the results of which

were generally reassuring. Details of these tests and their results are in the appendix.

1.4 Discussion

We found that among elderly, dually eligible, long-term care users, beneficiaries who used

either institutional services or HCBS had similar rates of hospitalization and potentially

avoidable hospitalization overall, even though institutional service users tended to be older

and to have more chronic conditions and higher mortality rates. Among people with demen-

tia, HCBS users actually had higher rates of hospitalization than nursing facility users.

We also saw distinct patterns of use and outcomes by race/ethnicity. Non-Hispanic

whites relied more on nursing facilities, while nonwhites relied more on HCBS, and this

pattern persisted among care recipients with dementia. Importantly, we found that among

HCBS users, non-Hispanic whites spent more on HCBS but had lower hospitalization rates

12



and hospital spending than blacks and Hispanics did. Thus, disparities by race/ethnicity

that have been well documented in nursing facilities also appear to extend to the HCBS

setting.

There are several possible explanations for the patterns we found. First, differences in

health status may explain some of the patterns we saw but could not consistently explain

our key findings. For example, if we posit that lower HCBS spending on blacks was due to

better health, then hospitalization rates should not be higher among blacks. Our sensitivity

analysis that added health-related controls reinforced the inadequacy of this explanation to

the extent that we could control for health using claims data. Second, cultural preferences

have sometimes been used to explain racial/ethnic differences in the use of home-based versus

institutional care and might play a role in patterns of use, but people do not generally prefer

to have high hospitalization rates. Third, differences by race/ethnicity in the availability

of informal care could lead to differential use of HCBS and rates of hospitalization, but if

greater availability of informal care leads to HCBS use, it does not necessarily follow that

such greater availability is associated with higher hospitalization rates.

Although combinations of the above explanations might play a role in our results, sev-

eral other explanations seem more plausible. First, social determinants of health and the

availability of medical services, such as physician home visits (Yao et al., 2016) (Yao et al.,

2018), might vary by geography in a way that is correlated with race. If black HCBS users

had less access to medical services than non-Hispanic whites did, higher hospitalization rates

could result even if there were equal spending on HCBS. Second, high hospitalization rates

might mean that HCBS are inadequate in quality or quantity, especially for beneficiaries

with dementia and for nonwhites. The inadequacy might be due to having too few or not

the right services, insufficient frequency of care, low-quality providers, or inadequate atten-

tion to coordinating services - which might be harder with HCBS than in a nursing facility

setting, where staff members are available to help.

The inadequacy of HCBS could also be related to geography, since HCBS are heteroge-
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neous across and within states, and non-Hispanic whites may live in areas with more HCBS

funding or looser eligibility standards. To explore whether geography plays a role, we tested

our findings including county-level fixed effects, effectively looking at whether our results held

within counties. (See appendix page 16 for predicted rates of hospitalization and spending,

adjusted for county fixed effects). This controlled for differences across counties in supply

and quality of HCBS and other medical services. Our key findings remained, which suggests

that local (county) supply and quality of medical services and HCBS might not explain our

results. A caveat is that counties might be too large to represent markets, and differences in

access by race/ethnicity within counties might still exist.

Although our main focus was on national results, as an exploration of potential het-

erogeneity we examined a subset of states with high and those with low HCBS spending

(see appendix pages 12–15 for details). While there was more HCBS use among states with

high HCBS spending, the patterns we observed by care setting, race/ethnicity, and dementia

status were generally consistent across the two groups of states.

These results have several policy implications. First, the high rates of hospitalization

among HCBS-only users suggest that outcomes of HCBS need additional scrutiny, especially

for members of racial/ethnic minority groups and people with serious health issues such as

dementia. If hospitalization rates are high due to limited access to medical services, policy

makers might wish to focus HCBS provision on areas where medical services and HCBS

can work in tandem or to encourage the supply of medical services in underserved areas. If

hospitalization rates are high due to inadequacy of HCBS, it might be necessary to enhance

HCBS packages so that they become a true alternative to nursing facility care without

resulting in adverse outcomes. This might include spending more on caregiver support,

which is a neglected area of importance to HCBS. Development of validated measures of

HCBS quality would help states determine how to improve their HCBS offerings.

Second, because hospitalization costs among HCBS users are not insignificant, calcula-

tions of the cost-effectiveness of HCBS programs should consider Medicare hospital spending,
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rather than just Medicaid spending. Furthermore, accounting for full social costs of these

programs must also include costs to caregivers and care recipients for adverse outcomes.

Almost by definition, HCBS places a greater responsibility on families to support the formal

care being received, and this mostly unpaid support is likely to be one reason why Medicaid

finds it cheaper to fund HCBS than institutional care. Yet it is well established that informal

care is not free, since caregivers incur substantial costs in the form of reduced labor market

participation and poorer health - costs that have been estimated to be substantial in long-

term care (Coe and Van Houtven, 2009) (Skira, 2015). At the same time, calculations of the

cost-effectiveness of HCBS need to include the full benefits of the services, including quality

of life outcomes, an area in which measurement is still in need of substantial development.

Finally, the high rates of institutional service use among elderly, dually eligible benefi-

ciaries with dementia suggest that institutional care may be required or even preferred by

some beneficiaries and their families due to high needs for intensive long-term care that may

not be met in the home setting. Even as HCBS options are expanded, the need for access to

high-quality nursing facilities should remain on the agenda as policy makers consider ways

to improve the long-term care options available to Medicaid beneficiaries.

1.5 Conclusion

Our study provides compelling evidence that Medicaid’s push to shift long-term care from

institutions to the community, although intuitively appealing, is in need of a closer look and

more careful targeting. If HCBS are promoted as a preferred setting of care to Medicaid

beneficiaries who need high-intensity care or who lack appropriate support at home, access

to high-quality HCBS, or access to essential medical services, unintended consequences can

result unless these gaps are addressed. Our findings also show that racial/ethnic disparities

exist in HCBS just as they do in nursing facilities. It will be important for further research

to examine the causes and mechanisms related to our findings, especially for differences by

race/ethnicity, to develop more specific policy strategies.
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Table 1.1: Characteristics of elderly dual-eligible users of Medicaid long-term care, by long-
term care setting

Overall Inst. Only HCBS Only Both

White, non-Hispanic 57.3 73.9 48.2 65.9
Black, non-Hispanic 19.0 16.4 20.0 19.2
Hispanic 14.8 7.3 19.0 10.2
Asian 9.0 2.3 12.8 4.6
Dementia 51.7 81.6 34.1 73.1
Died 14.4 22.7 8.9 23.8
Age 65-69 14.8 8.8 17.9 12.9
Age 70-74 16.6 11.1 19.4 14.6
Age 75-79 17.5 13.8 19.3 16.4
Age 80-84 18.2 18.1 18.3 18.3
Age 85-89 16.7 21.1 14.3 18.7
Age 90+ 16.2 27.1 10.8 19.0
Female 72.1 73.9 71.7 70.5
Eligibility group - Aged 87.9 96.0 83.7 90.6
Disabled 11.7 3.1 16.0 9.2
Other (child, adult, unknown) 0.4 0.8 0.3 0.2
4+ chronic conditions 67.0 70.2 62.3 82.5
Medicaid managed care enrolled+ 9.4 4.1 13.1 3.2
Medicare Advantage enrolled 19.3 14.3 22.7 13.7
Any hospitalization* 33.5 29.3 29.9 61.4
Potentially avoidable hospitalization* 11.3 9.6 10.0 21.7
Long-term care spending* 25,486.8 49,038.5 13,129.4 38,683.5
Hospital spending* 7,341.2 5,731.0 5,996.7 17,671.2
N 1,659,645 442,998 1,006,565 210,082

Source: 2012 MAX linked with MBSF.

Percentages reported for binary variables, means for continuous variables.

+ = Enrolled in a Medicaid comprehensive managed care plan.

* = Hospitalization and spending limited to FFS Medicare, Alive full year sample.
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1.6 Appendix

1.6.1 Methods

Identification of long-term care users

We identify long-term care users using enrollment status from the personal summary file

and FFS claims to identify specific service use. Institutional services are identified using the

MAX type of service (TOS) codes. HCBS is identified across both 1915(c) HCBS waivers

and state plan services. Beneficiaries are identified as using 1915(c) services if they are

enrolled in a 1915(c) waiver for at least one month in the calendar year and/or if they utilize

waiver services as identified by the community-based long-term care (CLTC) codes. State

plan services are also identified by community long-term care (CLTC) codes specific to non-

waiver HCBS. Appendix Table 1.2 contains specific service codes and variable fields for each

of the LTSS services identified.

Sample restrictions

The main text outlines how the analysis sample was developed. Appendix Table 1.3 tabulates

the stepwise restrictions made.

Age and sex adjustment

Differences by race in care setting, hospitalization rates, and spending illustrated in Figures

1.1-1.3 are all statistically significant, with p<0.001. Statistical significance of differences by

race was determined using a test of joint significance for the coefficients for race (indicator

variables for black, Hispanic, and Asian subgroups with white as the base category) using

regression and run separately for the non-dementia and dementia groups. Binary outcomes

were modeled using logistic regression and Wald statistics were used for joint significance

testing. Continuous (spending) outcomes were modeled using linear regression, with F-
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statistics for significance testing, but conclusions are the same if generalized linear models

with link-logit and gamma distribution, which may fit the skewed distribution of spending

better, are used. We also tabulated the main results in the raw, unadjusted data and results

were consistent with the main findings.

1.7 Sensitivity to use of 2012 data

We focus in the main analyses on LTC users in 2012 because this is the most recent year

for which all states have MAX data, as noted above. To begin to explore whether there are

large changes over time in LTC use, and the extent to which relying on data from 2012 limits

our conclusions, we identified LTC use in the 2005, 2012, 2013, and 2014 MAX data for the

17 states that had MAX data over the four years1. We illustrate long-term care setting by

year in Appendix Figure 1.4. We limit to elderly, dual eligible long-term care users with full

demographic information in the MAX PS file and adjust for age and sex. From 2005 to 2014,

there are decreases in the share of LTC users that use institutional services as shown by the

declines in both the Institutional Only and Both Institutional and HCBS users and increases

in the share using HCBS Only. This reflects the trends of states expanding HCBS services.

However, in this subgroup of states, we only observe small changes in care setting between

2012 and 2014, and changes over time are consistent across race groups, giving us confidence

that the differences we observe in the main analysis are relevant to today’s policies.

Due to data limitations (we do not have chronic conditions files in 2013, 2014 because

they are not available for the MAX data those years), we also replicated the full set of

main exhibits for 2005 to compare the characteristics of LTC users and hospitalization and

spending patterns with the main results.

Table 1.4 shows that the composition of elderly duals using each long-term care setting

has changed over time, likely reflecting states’ expansion of HCBS over the time period.

1. Limited to the following states with 2014 MAX data: CA, GA, ID, IA, LA, MI, MN, MS, MO, NJ,
PA, SD, TN, UT, VT, WV, WY (17 states)
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Figure 1.4: Long-term care setting by race, 2005, 2012-2014

(a) 2005 (b) 2012

(c) 2013 (d) 2014

Source: 2005,2012-2014 MAX, elderly, duals. Limited to 17 states available in 2014. Adjusted for age and

sex.
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Figure 1.5: Long-term care setting by race and dementia, 2005

Source: 2005 MAX linked with MBSF. Notes: Adjusted for age and sex.

Overall patterns comparing institutional vs HCBS-only users are similar; institutional users

in 2005 were older, more white, and had higher mortality. The rates of 4+ chronic conditions

and hospitalization are different though. In 2005, institutional users had lower rates of 4+

chronic conditions and hospitalization than HCBS users but in 2012, institutional users had

higher rates of multiple chronic conditions and similar hospitalization rates as HCBS users.

Overall patterns of long-term care setting by race and dementia group found in the

2012 data are consistent in 2005: Whites use the most institutional care, followed by blacks,

Hispanics and Asians, and for each race group, those with dementia rely more on institutional

care than those without dementia (Figure 1.5). From 2005 to 2012, all race groups reduced

the share using both institutional care and HCBS and increased the share using HCBS only.

However, blacks and Hispanics increased their use of institutional LTC from 2005 to 2012

while Whites and Asians reduced use of institutional care.
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Figure 1.6: Hospitalization rates among long-term care users, 2005

Source: 2005 MAX linked with MedPAR. Limited to FFS Medicare, alive full year sub-sample. Notes:

Adjusted for age and sex. Differences by race statistically significant, p < 0.001.
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Figure 1.7: Spending among HCBS only users, 2005

Source: 2005 MAX linked with MedPAR. Limited to FFS Medicare, alive full year sub-sample. Notes:

Adjusted for age and sex. Differences by race statistically significant, p < 0.001.

While in 2012, for non-dementia individuals we found higher hospitalization rates for

institutional LTC users than for HCBS users, we find the opposite pattern in 2005, with

rates for institutional and HCBS of 28.5% vs 32.5% respectively. Even with that overall

difference, the pattern by race within the non-dementia group is similar to what we found in

2012, with white and black HCBS users having higher hospitalization rates than institutional

users and Hispanic and Asian HCBS users have hospitalization rates that are lower than

their institutional care counterparts (Figure 1.6). In the dementia group, we observe similar

patterns by race and care setting in 2005 as in 2012.

In 2005, among the non-dementia group, pattern of spending by race are similar to 2012,

with the exception of Hispanics who spent more on HCBS and hospital services in 2005

(Figure 1.7). In the dementia group, again Hispanics had different patterns in 2005 than

2012, with higher spending both for HCBS and hospital care in 2005 than in 2012. In both
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Figure 1.8: Long-term care setting by race and dementia

(a) Low HCBS states (b) High HCBS states

Source: 2012 MAX linked with MBSF. Notes: Adjusted for age and sex. Low HCBS states: FL, AL, KY,

WI, ME, NJ. High HCBS states: TN, AK, OR, NY, WA, CA.

years, we observe that whites spend more on HCBS than blacks but blacks spend more on

hospital care than whites. While the total spending is just slightly higher for blacks in 2005,

total spending was lower among blacks in 2012.

1.7.1 Exploring state level variation

States have varied in their adoption of expanded coverage for HCBS and a common measure

in the literature to measure HCBS emphasis is the share of LTSS spending devoted to HCBS.

To explore how the extent to which states shift spending between care settings impacts use

and hospitalization rates, we split the sample into states that had a high share of LTSS

spending for HCBS vs low share of spending for HCBS. We identified six the highest share

spending states, with 50% spending devoted to HCBS and compare them to the six lowest

share spending states, with HCBS spending at 15% or less of total LTSS spending, using

spending observed in our main sample of elderly duals with LTC use. We then replicated

the main exhibits illustrating hospitalization rates and spending, separately for each group

of states.

As expected, institutional use is higher and HCBS use is lower in low HCBS spending

states as compared with high HCBS spending states (Figure 1.8). The shares of the white,
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Figure 1.9: Hospitalization rates among long-term care users

(a) Low HCBS states (b) High HCBS states

Source: 2012 MAX linked with MedPAR. Limited to FFS Medicare, alive full year. Notes: Adjusted for

age and sex. Low HCBS states: FL, AL, KY, WI, ME, NJ. High HCBS states: TN, AK, OR, NY, WA,

CA. Differences by race statistically significant, p < 0.001.

black and Hispanic groups using institutional only services is much more similar in the low

HCBS spending states than in the high HCBS spending states (as well as in the national

data shown in Figure 1.1). It should be noted that patterns in the high HCBS spending

states are more similar to the overall results mechanically, due to the larger share of all

HCBS users represented in the high-HCBS states relative to the low-HCBS states.

With the exception of the institutional, non-dementia and Hispanic subgroup, hospital-

ization rates are higher in the low HCBS spending states than in the high HCBS spending

rates (Figure 1.9). In both groups of states, we find similar patterns by race and dementia

status as in the main results for the national data. That is, in the non-dementia group, insti-

tutional only users have higher rates of hospitalization than HCBS users but in the dementia

group, the pattern is reversed for whites and blacks but not for Hispanics and Asians.

In low HCBS spending states, we find much lower spending for HCBS users, both for

HCBS and total HCBS and hospital spending, as compared to high HCBS spending states

(Figure 1.10). Low spending states have more similar levels of HCBS spending when compar-

ing non-dementia to dementia groups while in high HCBS states, spending among individuals

with dementia is higher than those without dementia. Strikingly, in the low HCBS states,

Hispanics without dementia spend more on HCBS than Hispanics with dementia. Consis-
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Figure 1.10: Spending among HCBS users

(a) Low HCBS states (b) High HCBS states

Source: 2012 MAX linked with MedPAR. Limited to FFS Medicare, alive full year. Notes: Adjusted for

age and sex. Low HCBS states: FL, AL, KY, WI, ME, NJ. High HCBS states: TN, AK, OR, NY, WA,

CA. Differences by race statistically significant, p < 0.001.

tent with the higher hospitalization rates in low HCBS spending states, there is also higher

hospital spending for most of the subgroups as compared to the high HCBS spending states.

For individuals with dementia, in both the high and low HCBS spending states, we find

that lower HCBS spending among blacks, compared to whites, is offset by hospital spending,

and blacks with dementia have higher total HCBS and hospital spending than whites.

1.7.2 Further adjustments: Individual characteristics and geography

In the main exhibits, we adjust hospitalization rates and program spending for beneficiary

age and sex. Taken together, the main exhibits illustrate that there are different patterns of

care setting, hospitalization rates, and spending by race and dementia status. Our results

do not speak to the mechanisms for these findings. For example, the differences we describe

could be due to differences in underlying health among groups, differences in access due

to state program characteristics (e.g. eligibility, covered services), or differences due to

access within states, or a combination of these and other factors. In exploratory analyses

to examine mechanisms, we tested the extent to which our results change when controlling

for additional individual-level characteristics we observe in the claims data and county fixed

effects. Appendix Tables 1.5-1.8 show the marginal effects of race, adjusting for age and sex
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(base model, as illustrated in main Figures 1.2 and 1.3), adding controls for individual-level

characteristics (chronic conditions, eligibility type (aged vs disabled), and urban county of

residence), and then adding county fixed effects. As in the main exhibits, we stratify by

dementia and exclude those individuals using both institutional care and HCBS during the

year.

In general, adding individual-level characteristics results in smaller magnitude differences

by race as compared to the baseline models controlling for age and sex. Adding county fixed

effects further reduces these differences by race, but to a smaller degree. Thus, although the

magnitudes change, the key underlying findings and relationships by race remain, suggesting

that health conditions and state policy do not fully explain the patterns that we see in our

main exhibits.
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Table 1.2: Identification of long-term care in MAX data

Service File Variables

Institutional services
Mental hospital services for the aged LT MAX TOS 02
Inpatient psychiatric facility for indi-
viduals under the age of 21

LT MAX TOS 04

Intermediate care facility for individu-
als with intellectual disabilities

LT MAX TOS 05

Nursing facility services - all other LT MAX TOS 07

HCBS
1915(c) Waivers PS,OT Enrollment or expenditures

(CLTC codes 30–40)

Breakdown of waiver services
Personal care OT CLTC 31
Private duty nursing OT CLTC 32
Adult day care OT CLTC 33
Home health OT CLTC 34
Residential care OT CLTC 35
Rehabilitation OT CLTC 36
Targeted case management OT CLTC 37
Transportation OT CLTC 38
Hospice care OT CLTC 39
Durable medical equipment OT CLTC 40
Other waiver services OT CLTC 30

State Plan Services
Personal care OT CLTC 11
Private duty nursing OT CLTC 12 (Note 1)
Adult day care OT CLTC 13
Home health OT CLTC 14 (Note 2)
Residential care OT CLTC 15
Rehabilitation OT CLTC 16
Targeted case management OT CLTC 17
Transportation OT CLTC 18
Hospice care OT CLTC 19 (Note 1)
Durable medical equipment OT CLTC 20

Other long-term care
Program for All-Inclusive care for the
elderly (PACE)

PS Enrollment for 1 or more
months

Notes: 1. Limited to place of service code=12 (patient’s home). 2. Limited to having services for 3 or more

consecutive months to avoid capturing post-acute care home health use.
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Table 1.3: Sample Restrictions

N %

All FFS LTSS Users, from MAX claims/enrollment 2012 5,364,444
Not duplicate by beneid or if dup, no conflicts - note 1 5,354,949 99.82
With link to MBSF file 3,416,303 63.80
Medicare-Medicaid dual eligible - note 2 2,655,797 77.74
Age 65+ per MBSF 1,702,503 64.11
Dropping excluded states - note 3 1,696,572 99.65
Full demographic information in MBSF - note 4 1,689,648 99.59
Race=white, black, Hispanic, Asian, exclude other categories 1,659,645 98.22
FFS Medicare - note 5 1,338,567 80.65
Alive full year - note 6 1,138,382 85.04

1. If multiple entries for same beneid, require date of birth, race and sex to consistent across entries

2. Dual for 12m or if died, all months alive, per mbsf

3. States dropped=AZ, HI, NM large MLTSS programs.

4. Dropped if missing age, sex or race from MBSF

5. For hospitalization outcomes only, dropped if Medicare Advantage, PACE.

6. For hospitalization outcomes only, dropped if died during the year.
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Table 1.4: Characteristics of Institution Only and HCBS Only Medicaid long-term care users
by year, 2005 and 2012

Institutional Only HCBS Only
2005 2012 2005 2012

White, non-Hispanic 80.0 73.9 51.7 48.2
Black, non-Hispanic 13.6 16.4 21.9 20.0
Hispanic 4.9 7.3 16.7 19.0
Asian 1.6 2.3 9.7 12.8
Dementia 77.8 81.6 27.8 34.1
Died 35.7 22.7 11.2 8.9
Age 65-69 5.5 8.8 17.5 17.9
Age 70-74 8.6 11.1 20.0 19.4
Age 75-79 13.7 13.8 21.0 19.3
Age 80-84 20.2 18.1 18.9 18.3
Age 85-89 22.4 21.1 12.7 14.3
Age 90+ 29.6 27.1 9.8 10.8
Female 75.7 73.9 73.7 71.7
Eligibility group - Aged 96.7 96.0 81.6 83.7
Disabled 3.2 3.1 18.4 16.0
Other (child, adult, unknown) 0.1 0.8 0.0 0.3
4+ chronic conditions 60.0 70.2 66.2 62.3
Medicaid CMC plan enrolled 2.8 4.1 7.0 13.1
Medicare Advantage enrolled 8.8 14.3 7.5 22.7
Any hospitalization* 26.5 29.3 34.5 29.9
Potentially avoidable hospitalization* 9.7 9.6 12.3 10.0
Long-term care spending* 50,790 49,038 11,909 13,129
Hospital spending* 4,766 5,731 7,563 5,996
N 498,931 442,998 930,367 1,006,565

Source: 2005 and 2012 MAX linked with MBSF. Percentages reported for binary variables,

means for continuous variables.CMC=Comprehensive managed care.

* = Hospitalization and spending limited to FFS Medicare, Alive full year sample.
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After adjusting only for age and sex, we found non-dementia, institutional-only users

had higher rates of hospitalization than non-dementia HCBS users for all race groups (Table

1.5). After adding adjustments for additional individual-level characteristics, this pattern

reversed for white and black groups and moderated for Hispanic and Asians. These patterns

remained after adding county fixed effects. In the dementia group, for all race groups but

Asian, HCBS users had higher hospitalization rates than institutional users and this pattern

persisted and grew larger when including for individual-level characteristics and county fixed

effects. Blacks and Hispanics had higher hospitalization rates than whites and Asians for

both care settings and by dementia status. Adding these additional controls resulted in

similar changes in patterns of potentially avoidable hospitalization as for hospitalization

overall (Table 1.6).

Adjusting for age and sex only, we found that conditional on using HCBS, whites spend

more on HCBS than non-whites (Table 1.7). Adding adjustments for additional individual

characteristics and county fixed effects moderated the differences in spending somewhat,

but even after adjustment whites continued to have higher HCBS spending. In the dementia

group, we found that total hospital and HCBS spending was lower for blacks than for whites.

After including controls for additional individual characteristics and county fixed effects,

while whites continued to spend more on HCBS than blacks, higher hospital spending among

blacks resulted in higher total spending for blacks than whites (Table 1.8).

1.7.3 Sensitivity to exclusion of individuals that died

Finally, we examined the sensitivity of our results to the decision to exclude individuals that

died in two ways. First, we replicated Exhibits 3 and 4, including all LTC users, that is,

including those who were alive the whole year and those who died. Next, we repeated the

same figures, but among just those who died.

As compared to excluding individuals that died during the year, including them resulted

in higher hospitalization rates for all groups (Figure 1.11). However, similar patters were
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Figure 1.11: Hospitalization among LTC users, Including individuals that died

Source:2012 MAX linked with MedPAR. Limited to FFS Medicare. Notes: Adjusted for age and sex.

Differences by race statistically significant, p < 0.001.
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Figure 1.12: Spending among HCBS users, Including individuals that died

Source:2012 MAX linked with MedPAR. Limited to FFS Medicare. Notes: Adjusted for age and sex.

Differences by race statistically significant, p < 0.001.
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Figure 1.13: Hospitalization among LTC users, Limited to individuals that died

Source:2012 MAX linked with MedPAR. Limited to FFS Medicare and individuals that died. Notes: Ad-

justed for age and sex. Differences by race statistically significant, p < 0.001.

found by care setting, dementia status and race. HCBS spending was slightly lower, and

hospital spending was higher when with the inclusion of decedents (Figure 1.12), but again

patterns by subgroup remained similar to what we report in the main exhibits.

Limiting to just observations on people who died resulted in much higher hospitaliza-

tion rates and spending. Among decedents, hospitalization rates are higher among HCBS

users than institutional users for both the non-dementia and dementia groups (Figure 1.13).

Spending was much more skewed towards hospital spending among the group that died (Fig-

ure 1.14). Hospitalization costs continued to be higher for the non-white groups as compared

to whites in this subset of individuals. While Asians had the lowest total spending among

the HCBS groups in the sample that was alive the full year, they had the highest total

spending among decedents driven by their high hospital spending.
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Figure 1.14: Spending among HCBS users, Limited to individuals that died

Source:2012 MAX linked with MedPAR. Limited to FFS Medicare and individuals that died. Notes: Ad-

justed for age and sex. Differences by race statistically significant, p < 0.001.
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CHAPTER 2

IMPACTS OF LONG-TERM CARE SETTING ON HEALTH

OUTCOMES FOR OLDER ADULTS WITH COGNITIVE

LIMITATIONS
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2.1 Introduction

In 2013, $338 billion was spent on long-term care (LTC) in the United States (Colello and

Talaga, 2015). Over 70% of LTC was financed by public payers, with the largest shares paid

for by Medicaid and Medicare. LTC expenditures are projected to rise as the population ages;

the Congressional Budget Office projects that LTC spending for older adults will increase

from 1.3 percent of GDP in 2010 to 3 percent by 2050 (Office, 2013). Financing these rising

costs is a growing policy concern as the population ages and states face uncertainty in federal

health care funding due to the current political climate.

At the same time, over the last 30 years, there has been a dramatic policy shift in where

LTC is provided. State Medicaid programs have expanded the use of home- and community-

based services (HCBS) as a substitute for nursing home care. Proponents of this shift claim

that expanding HCBS saves states money because HCBS is less expensive than nursing home

care and that HCBS better matches preferences of individuals to remain in the community.

However, there has been little evidence as to the consequences of this policy shift. HCBS

is by definition a lower intensity care setting than the institutional setting. Care in a lower

intensity setting may not always be appropriate. There is also strong evidence of racial

disparities in access and quality of LTC. Policymakers need to understand the consequences

of this policy shift in terms of quality of life and health outcomes for LTC users and how they

may disproportionately affect minorities in order to make equitable policies going forward.

These concerns about lower intensity of formal care and racial disparities in LTC access

and quality are exacerbated for individuals with cognitive impairment including Alzheimer’s

disease and dementia (hereafter referred to as dementia). Dementia is a chronic condition

characterized by a long decline and need for high-intensity LTC over a long period of time.

In a study examining social costs of care in the last five years of life, individuals with

dementia had higher total spending, Medicare and Medicaid costs, informal care costs, and

out-of-pocket spending than people with other conditions, and the uninsured costs were

particularly burdensome for those of black race and with lower education levels (Kelley

40



et al., 2015). Higher costs were driven by the need for LTC over a longer duration, high

reliance on nursing home care, and higher intensity of informal caregiving among individuals

with dementia as compared to other diseases. As policy emphasizing expansion of HCBS

encourages individuals with dementia, which disproportionately affects those of non-white

race/ethnicity, to avoid or delay nursing home entry, the effects of these policies on this

vulnerable population must be better understood.

In this paper, I analyze the longitudinal Health and Retirement Study (HRS) to describe

home care versus nursing home care use among a nationally representative sample of older

adults with cognitive impairment. I estimate the impact of care setting on outcomes char-

acterizing both health and quality of life. I account for the endogeneity of the choice to use

home care versus nursing home care using instrumental variables techniques. Specifically, I

instrument the number of Medicaid 1915(c) HCBS waivers and the share of Medicaid long-

term services and supports spending devoted to HCBS at the state level for receipt of home

care. I estimate the impact of home care in both the overall sample and stratified by race

and ethnicity to seek to better understand whether the shift to more HCBS has impacted

minorities differentially as compared to whites.

I find that, in models adjusting for observable characteristics only, home care is associated

with lower mortality and lower rates of incident dementia and severe functional impairment.

However, there are similar hospitalization rates and poor self reported health between nurs-

ing home users and home care users using these methods. When using instrumental variables

to address any remaining selection on unobservable characteristics, I find that hospitaliza-

tion rates are higher among home care users while the rate of incident severe functional

impairment is lower. Stratifying by race reveals that the positive effects on functional status

are driven by those of white race and are not present for those of black race or Hispanic

ethnicity.

The rest of this paper proceeds as follows. First, I describe some background on long-

term care policy and the previous literature on how care setting impacts outcomes. Next, in
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Section 2.3, I describe a utility maximization framework that informs the empirical approach.

I then describe the Health and Retirement Study data and methods used in Sections 2.4 and

2.5. Finally, in Sections 2.6 and 2.7, I conclude with a discussion of the results and their

policy implications.

2.2 Background and Previous Literature

Long-term care is assistance with activities of daily living (ADLs) and/or instrumental ac-

tivities of daily living (IADLs) due to functional or cognitive impairment. Because of the

nature of these activities, help does not necessarily need to be provided by a helper with

medical training. In fact, LTC is provided by both formal and informal caregivers. The

focus of this paper is formal caregiving but an important area to further explore is how the

provision of HCBS and institutional care affects informal care.

Formal LTC for older adults is provided in two settings: institutions, primarily nursing

homes, and in community-based settings including the home. Quality is generally measured

across or within nursing homes or across and within home health agencies but not across

the two setting types. Proponents of the policy emphasis on HCBS presume that HCBS

is a lower cost, more-preferred substitute for nursing home care. However, there is only

sparse research comparing outcomes for those getting care in nursing homes with outcomes

of recipients of HCBS. One comparable quality metric that has been used, because of the

availability in claims data to do the comparison, is rate of hospitalization. It has been

found that users of HCBS have higher rates of hospitalization and potentially preventable

hospitalization than the general Medicaid population (Konetzka, Karon, and Potter, 2012).

Using propensity score matching to account for selection on observable characteristics in the

choice to use HCBS versus nursing home care, Wysocki et al., 2014 show that HCBS users

in fact have higher rates of hospitalization and potentially avoidable hospitalization than

nursing home users. This suggests the potential for the shift away from nursing homes to

result in poorer health outcomes.
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Receipt of LTC via HCBS could also have implications for informal caregivers. There is a

large literature documenting costs to informal caregivers of providing care including physical

and mental health effects and reduction in labor market participation (Coe and Van Houtven,

2009) (Skira, 2015). In a study most similar to this one, (Dong, Pollack, and Konetzka,

2018) use instrumental variables (nursing home supply to predict LTC setting choice) and

find that HCBS results in poorer physical health but better mental health outcomes for

spouses, suggesting that there are also effects on family members that should be accounted

for when policymakers shift LTC users from institutions to the community.

While it is important to better understand the impacts of care setting on the LTC

population overall, the emphasis on HCBS over nursing home care also has the potential to

impact racial disparities in LTC. There is strong evidence of racial disparities in LTC. In

their literature review, Konetzka and Werner, 2009 document that in the 1980s and 1990s,

as states began implementing policies expanding HCBS, minorities used significantly less

nursing home care than whites. As expensive, mainly private pay, alternatives to nursing

homes, such as assisted living and continuing care retirement communities, became more

available in the 2000s, there was a decline in nursing home use among whites and an increase

among minorities suggesting that the earlier lower use among minorities reflected a lack of

access and not necessarily stronger preferences for home care (Feng et al., 2011). There is

also strong evidence that nursing homes serving primarily minority and Medicaid residents

have lower quality (Mor et al., 2004). There is much less evidence on disparities in HCBS

but one study showed higher rates of poor functional status outcomes among blacks than

whites among home health users (Brega et al., 2005). Walsh et al., 2012 show that blacks had

higher rates of potentially avoidable hospitalization than other race/ethnicity groups in both

the Medicaid nursing facility and HCBS settings. Kitchener, Carrillo, and Harrington, 2003

examine state level factors influencing HCBS expansions in the late 1990s. They find that

states with a greater number of Medicaid HCBS participants per capita also had a higher

proportion of white residents, suggesting that the early HCBS expansions did not provide
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equitable access to these services by race and ethnicity. Because the goal of Medicaid policy is

to reduce the share of low-need nursing home residents, who often use HCBS as a substitute

for nursing home care, it is important to understand how changes in use and quality in

one group of services affect changes in the others. The findings in the descriptive study in

Chapter 1 of this dissertation suggest that there are different patterns of LTC use by race

and dementia status and provides evidence of associations of higher hospitalization rates

among non-whites, especially blacks and those with dementia, that use HCBS. This paper

further explores this finding using causal analysis techniques to fill the gap in the literature

linking the associations described in the mainly cross-sectional literature to date to evidence

of causal relationships between care setting and outcomes.

This brief summary suggests that researchers and policymakers need to better under-

stand how the policy shift in LTC impacts outcomes for care recipients broadly and how

it impacts disparities specifically. Often researchers are limited in what outcomes they can

study because they are using administrative data which does not adequately capture out-

comes reflecting quality of life. In this study, I use longitudinal survey data which measures

mortality, self-reported utilization (hospitalization), functional and cognitive status, depres-

sion, and self-reported health in order to get a fuller picture of the impact of home care

on quality of life. I use an instrumental variables study design to estimate a local average

treatment effect for the subset of individuals that are induced to use home care, as opposed

to nursing home care, due to state policy that expands covered home- and community based

long-term care services. I explore differences by race using stratified analyses to investigate

whether the HCBS expansions have impacted racial groups differently. It is important to

note that while the instruments used are measures of the degree of HCBS expansion in state

Medicaid programs, I estimate effects of HCBS versus nursing home care for a broader popu-

lation represented by the HRS survey respondents. This is a distinct advantage of this study

because Medicaid HCBS expansions could also increase access to HCBS for individuals that

are not Medicaid insured if norms of where LTC is received are changed or the supply of
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home care providers is increased more broadly.

2.3 Theory

I use a utility maximization framework based on the Grossman model to inform the empirical

study. As in the standard economic model, individuals maximize utility, subject to a budget

constraint. Utility, U , is derived from consumption of goods X, health H, and preference to

remain living at home µ which can be of either positive or negative sign. Individuals allocate

their income between spending on long-term care l and other consumption goods X.

U = f(X,H, µ)

I ≥ pxX + pll

Individuals choose quantities of non-health care goods, X and LTC l. LTC can be provided

in home- and community-based settings or in a nursing home.

l = [HCBS,NH]

Spending on LTC = pHCBSHCBS + pNHNH

Health evolves over multiple time periods. Individuals have a level of endowed health Ht−1

in the first period and then decisions in the first period about long-term care setting impact

health in the second period.

Ht = Ht−1 + h(lt−1)

HCBS and nursing home care are (mutually exclusive) substitutes and could have different

impacts on health depending on level of need and intensity of care in each setting. Further-

more, intensity could depend on availability of informal caregivers to supplement formal,
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paid care, especially in the HCBS setting.

The utility maximization problem faced in period t− 1 is therefore:

max
Xt−1,HCBSt−1,NHt−1

Ut−1(Xt−1, Ht−1, µ) + Ut(Xt, Ht+, µ)

s.t. Incomet = pXXt + pHCBSHCBSt + pNHNHt for each t

Ht = Ht−1 + h(HCBSt−1, NHt−1)

The individual chooses either HCBS or NH care in period (t − 1) to maximize the sum

of utility today and tomorrow (periods (t − 1) and t). The question we are interested in

answering is how does the choice of care setting impact health outcomes and, more generally,

quality of life. That is, how does utility change as people shift from nursing home care to

home care? Quality of life and health outcomes could improve if the preference to remain

at home is large and/or if care intensity and/or quality better meet the needs of the care

recipient. But quality of life and health outcomes could worsen if care intensity and/or

quality of care declines when care is provided in the home or community relative to the

nursing home.

We use the expansion of HCBS in Medicaid programs to provide variation to estimate

the following reduced form relationship:

Ui,t = f(l[HCBS,NH]i(t−1), Xi(t−1))

The expansion of HCBS coverage in Medicaid programs results in a decrease in the price

individuals pay for HCBS relative to nursing home care. This, in turn, results in some

individuals choosing HCBS over nursing home care because of the decrease in price.

There is, of course, another margin whereby the HCBS expansion induces individuals

to switch from choosing no formal (paid) LTC to using HCBS when it becomes covered by

Medicaid. This margin is often referred to by policymakers as a “woodwork effect.” While an
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interesting and important alternative consequence of expanding Medicaid HCBS coverage,

this margin is beyond the scope of the current study.

2.4 Data

I use the 1998-2016 waves of Health and Retirement Study (HRS)(Health and Retirement

Study 1998-2016 Core, Exit, and Helper Files public use dataset.). The HRS is a longitudinal

survey of older adults that is sponsored by the National Institute on Aging (grant number

NIA U01AG009740) and is conducted by the University of Michigan. The HRS sample is

selected to be nationally representative of the United States population aged 50 and older.

Baseline interviews are conducted in-person with each survey respondent and attempts are

made to also enroll the respondent’s spouse. After the baseline interview, follow up interviews

are conducted every two years. Interviews are conducted with a proxy in the event that the

respondent cannot complete an interview. The HRS began in 1990; however in this study,

I use the 1998-2016 waves to allow for comparisons across years with consistent questions

about nursing home and home care utilization, among other survey measures.

To construct the analysis dataset, I began with the RAND HRS data(RAND HRS Lon-

gitudinal File 2016 2019).1 I limit to observations with core interviews in 2000-2014 as the

main analysis sample, and then use information from the 1998 and 2016 interviews/files as

period t − 1 and t + 1 interviews respectively to measure pre-LTC use controls and post-

LTC use outcomes. Because not all variables of interest are included in the RAND file, I

supplement it with data fields from the RAND family file, the HRS Core and Exit files, and

the Cross-Wave Imputation of Cognitive Functioning Measures file. I use variation in state

level policy to predict home care; state of residence is obtained using the restricted HRS

geography data.

State policy information is collected from multiple sources. While nursing home ser-

1. The RAND HRS Longitudinal File is an easy-to-use dataset based on the HRS core data. This
file was developed at RAND with funding from the National Institute on Aging and the Social Security
Administration.
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vices are a mandatory state plan benefit, and therefore provided as an entitlement to all

qualified Medicaid beneficiaries, HCBS is provided through three different Medicaid pro-

grams: mandatory state plans (home health benefit), optional state plans, and 1915(c)

HCBS Waivers. If a state provides a service through a waiver, it allows for more flexibil-

ity in how the benefit is provided; the state can limit the number of recipients, geographic

area, and/or target population covered or provide additional services as long as the waiver

provided services are cost neutral relative to providing nursing home care. States report

spending and use of LTC to CMS in several ways, including CMS Forms 64 and 273, state

surveys conducted by various organizations, and state Medicaid Statistical Information Sys-

tems (MSIS) reporting. After exploring many of these data sources, the state level policy

information used here is collected from multiple sources. The percentage of Medicaid LTC

spending devoted to HCBS was collected from CMS-64 forms, state estimates of 1115 waiver

spending, and Money Follows the Person budget data and tabulated in Wenzlow, Eiken,

and Sredl, 2016. Count of 1915(c) HCBS waivers was generously provided by UCSF2 and

supplemented with researcher collected data on waiver target populations and 2012 and 2014

waiver characteristics from the Medicaid website.3.

2.4.1 Treatment

Treatment is defined as those individuals that report using home care services over the two-

year look-back period. The control group is those individuals that report using nursing

home care. Individuals that report both home care and nursing home care in one interview

are excluded from the main analyses. As a robustness check, in the appendix I include

individuals using both care settings in the control group.

The HRS identifies home care using two survey questions: the first question asks “Has

2. UCSF collected data is described in Kitchener, Carrillo, and Harrington, 2003 for 1999. UCSF contin-
ued this data collection effort through 2012 using similar sources and methodology.

3. UCSF data was supplemented with state waiver information available at Medicaid.gov link: https:

//www.medicaid.gov/medicaid/section-1115-demo/demonstration-and-waiver-list/index.html
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any medically-trained person come to your home to help you?” This captures home health

care services. The second question seeks to capture other services used: “Did you use any

special facility or service which we haven’t talked about, such as: an adult care center, a

social worker, an outpatient rehabilitation program, or transportation or meals for the elderly

or disabled?” For the purposes of this analysis, I combine the responses to both questions

to create a single indicator of home care.

Nursing home use is also self-reported. Respondents asked if they are currently living in

a nursing home and, if yes, for how long. If not currently living in a nursing home, they

are asked if they had an overnight stay in a nursing home since the last interview and again

asked for duration. Respondents are included in the control group if they report any nursing

home care use in any of these questions.

Trends in home care vs. nursing home use over time for all HRS respondents by type of

impairment are illustrated in Figure 2.1. Surprisingly, 46% of individuals that report using

either nursing home or home care services report no difficulties with ADLs/IADLs and have

normal cognitive functioning at the time of the interview. This likely reflects a limitation of

using the HRS to ascertain long-term care use. It is likely that many of these individuals

used nursing home or home care after an acute event for rehabilitation, and that this care is

not long-term in nature. This group with no limitations receives a consistently high share of

nursing home and home care in the home setting over the study time period: annual means

range from 93.0% in 2000 to 95.3% in 2014. Of those with cognitive or functional impairment,

20.6% have functional impairment only; 36.9% have cognitive impairment only, and 42.4%

have both functional and cognitive limitations. In this study, I limit to respondents in the

bottom two panels of Figure 2.1. Among individuals with cognitive impairment only, the

rate of home care (versus nursing home care) rises from 87.5% to 94.1%; among respondents

with both cognitive and functional impairment, the rate of home care increases even more

during the study period, from 56.6% in 2000 to 74.5% in 2014.
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2.4.2 Outcomes

Outcomes are selected to broadly reflect physical and mental health. I will describe each

outcome measure, along with its specific data source, in detail below.

Mortality Mortality is ascertained at 2 years from the month of the core interview

using the HRS tracker file data. The HRS collects date of death from exit interviews, which

are conducted with a knowledgeable proxy after the respondent dies, or from spouse core

interviews. The two year window is measured in months: the public data only contains

month and year of interviews and deaths, and not the exact date.

Hospitalization Hospitalization is measured in the two year period after the core inter-

view in which LTC use was reported (i.e. the t + 1 interview). This is approximately the

same time window in which 2 year mortality is determined. Hospital use is collected from

both core and exit interviews. In core interviews, the respondent is asked if they had been

hospitalized since the previous interview. In exit interviews, proxy respondents are asked to

report on hospital use of decedents since the prior core interview, including the final hospi-

talization of the place of death was the hospital. A binary indicator for any hospital use is

then created combining information from the core and exit interviews in period t+ 1 to get

responses for all period t respondents.

Self-reported health Respondents are asked to rate their overall health, on a scale of

1=poor to 5=excellent, each interview. I create a binary indicator that is coded as 1 if fair

or poor health is reported and 0 otherwise. It is measured at the time of the interview and

reflects self-reported health at the end of the lookback period where LTC is reported.

Depression Depression is assessed in the HRS core interview using the Center for Epi-

demiologic Studies Depression Scale (CES-D), on a scale from 0-8. A score of 4 or higher

is classified as clinical depression. The cutoff was used to create a binary indicator of de-

pression. Observations in which interviews are conducted with a proxy respondent are not

included in analyses of this outcome as the CES-D module is not part of the proxy interview.

Severe functional impairment Functional impairment is derived from the core inter-
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view questions relating to difficulty with ADLs and IADLs. Individuals are asked to report

if they have difficulty with the following 10 tasks: walking across a room,dressing, bathing,

eating, getting in and out of bed, using the phone, taking medications, managing money,

shopping for groceries, and preparing meals. If they answer that they have difficulty, or

that they cannot do the task, they are coded as having difficulty with that task. A binary

indicator is then created to identify individuals that have difficulty with 4 or more of the

10 tasks to identify those with severe functional impairment. This outcome is concurrent to

treatment status; it is measured at the time of the period t interview and reflects functional

impairment relative to the end of the 2-year lookback period in which LTC was reported.

Dementia The HRS assesses cognitive functioning using the modified Telephone Inter-

view for Cognitive Status (TICS); TICS scores range from 0-34 with a score of 8 or lower

indicating severe cognitive impairment (Herzog and Wallace, 1997). For proxy interviews,

the 16 item Jorm IQCODE is administered; a score of greater than 3.38 indicates severe

cognitive impairment (Jorm, 1994). These measures, along with proxy interview status and

past interview information, are used to impute dementia status (and cognitive impairment

without dementia) in a researcher provided supplemental file(Langa et al., 2018). The bi-

nary indicator for dementia is then derived from the cognitive function status in the period

t interview.

BMI not in normal range During the core interview, height and weight are recorded

and then BMI is calculated from the self reported values. BMI not in normal range is a binary

outcome, coded as 1 if BMI is greater than 25 (overweight, obese) or below 18 (underweight).

The BMI outcome is from the period t interview.

Health limits work Finally, in the core interview, respondents are asked whether they

have any impairment or health problem that limits the type or amount of paid work they

can do. This outcome is coded as a binary indicator of a response of yes to this question in

the period t interview.
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2.4.3 Predictors of Treatment (home care)

To predict home care (versus nursing home care) I include a wide range of fixed and time

varying characteristics. Fixed person level characteristics are sex; race and ethnicity (non-

Hispanic white, non-Hispanic black, Hispanic); and education (less than high school degree

versus high school degree or higher). Time varying covariates predicting treatment at time t

are derived from the previous wave interview responses t− 1 to avoid overcontrolling. Time

varying predictors of home care can be conceptualized as enabling factors or need factors.

Enabling factors included are quintile of household assets (from the RAND Imputations),

currently married, any children, receiving informal care, and insurance coverage (Medicaid,

Veterans Affairs health insurance, private health insurance, and long-term care insurance).

Several need factors are also observed in the HRS data. Two measures of the are degree of

cognitive impairment are included: impairment that is not dementia (CIND) and dementia

(imputed from interviews (Langa et al., 2018)) as well as the need for a proxy respondent to

the HRS core interview. Level of physical functional impairment is measured using report of

difficulty with ADLs and IADLs (no tasks with difficulty, 1-3, and 4+ tasks with difficulty).

Because the interaction of receipt of home care and level of functional impairment was more

predictive of LTC setting than either on its own, I control for the following interaction of the

two categorical variables functional impairment and receipt of informal care. Self-report of

specific medical conditions (high blood pressure, diabetes, cancer, lung disease, heart disease,

stroke, psychological problem, arthritis) and an indicator of 3 or more medical conditions as

a proxy for severity of health problems are also included. Finally, poor or fair self-reported

health, depression, and previous period hospitalization are included as controls.

2.4.4 Instruments - State Medicaid HCBS Policy

Two measures intended to capture generosity of Medicaid HCBS coverage and emphasis of

HCBS over nursing home care at the state level are (1) the number of Section 1915(c) HCBS

Waivers and (2) share of LTC spending for HCBS among the ID/DD population. Trends
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in these measures from 2000-2014 are plotted in Figure 2.3. Much of the growth in the

number of beneficiaries using Medicaid funded HCBS has been through the use of 1915(c)

waivers. For example, using data compiled from Kaiser Family Foundation reports derived

from state surveys and state reporting to CMS, the number of 1915(c) waiver participants

increased from approximately 700,000 to 1.6 million between 2000 and 2014 (Kitchener et al.,

2005) (Watts and Musumeci, 2018). In 2000, 43 states had at least one 1915(c) waiver in

operation, with the median number of waivers being 4 and maximum 10. By 2014, the use

of waivers had increased: among 42 states with 1915(c) waivers, the median number was 6

and a maximum of 11. From 2000-2008, there was a steady rise in the number of 1915(c)

waivers in operation while the flattening during 2010-2014 was due to consolidation of these

waivers in some states to reduce administrative burden as well as the replacement of 1915(c)

waivers, which allow for fee-for-service HCBS financing, with 1115 waivers which provide

HCBS through managed care financing models.

An alternative measure of HCBS expansion is the share of Medicaid LTSS spending used

for HCBS relative to institutional services. This spending data is tabulated using various

data sources in annual reports, both overall and by specific target population (Wenzlow,

Eiken, and Sredl, 2016). A conceptually valid instrument predicts home care use among

HRS respondents but cannot be directly related to the outcomes examined (see the Methods

section for further discussion). In order to avoid using a spending measure that is derived

from care received by the older adults that make up the HRS sample, I use the share of

HCBS/LTSS spending among a different population: those with intellectual and develop-

mental disabilities (ID/DD). While the focus of deinstitutionalization of this population

occurred earlier than the current push to care for older adults in the home and community,

there was still considerable growth in HCBS/LTSS spending in this group: the mean share

HCBS/LTSS spending at the state level increased from 51% to 77% from 2000 to 2014.
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2.4.5 Sample restrictions

Table 2.1 summarizes the sample restrictions. There are n=149,184 interviews for n=30,849

unique respondents aged 50+ in the 2000-2014 HRS that report residing in one of the 42

states included in the analysis. Of those interviews, 18.2% report using home care or nursing

home care (period t interview). In order to control for respondent characteristics, I only

include observations with an interview conducted in the prior wave (period t−1). Individuals

with missing data or with race other than white, black or Hispanic are excluded. Finally,

to restrict to the subgroup for whom HCBS expansions in the 2000s are especially relevant,

we limit to those with cognitive impairment (with or without dementia), resulting in a final

sample size of 7,976 interviews of 5,009 individuals.

2.5 Methods

First, I compare unadjusted outcomes in a two-way comparison for the group that used home

care and the group that used nursing home care. However, these groups are different in ways

that are correlated with both treatment (the choice to use home care) and the outcomes

examined.

Second, in an initial approach to account for observable characteristics, multivariate

regression is used to control for the rich set of observable characteristics available in the

HRS data. I estimate the parameters in the following linear equation using ordinary least

squares regression (OLS):

Yis(t+1) = β0 + β1HCBSist + α2Xis(t−1) + States + λt + εist (2.1)

The subscripts i,s, and t represent individual i in state s at time t. In the absence of

omitted variables bias and simultaneity bias, the coefficient on HCBSist, β1, is the effect of

care setting on the outcomes occurring after receipt of LTC. Xis(t−1) are the predictors of
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treatment described previously and are lagged one period (2 years) to avoid controlling for

characteristics that could be impacted by the choice of long-term care setting. I also include

state fixed effects States and time fixed effects λt to account for time-invariant differences

between states and time trends.

Third, I create two matched samples, constructed both to balance on observed char-

acteristics of home care and nursing home care users and to increase the strength of the

instruments. I generate a propensity score of the following form:

(Pr(HCBSist = 1)) = α0 + α1Xis(t−1) (2.2)

Xis(t−1) consists of all of the control variables described previously and several inter-

action of these variables that improved balance of the matched samples. After exploring

several matching and weighting methods, two caliper matching methods were identified,

each achieving sufficient balance across observable characteristics and maximizing first stage

strength of each instrument. To maximize strength of instrument count of 1915(c) HCBS

waivers, 1:2 nearest neighbor matching with replacement was best. To maximize strength

of the HCBS/LTSS spending among the ID/DD population, 1:1 nearest neighbor matching

without replacement is used.

Using the matched samples, I then re-estimate equation 2.1. However, matching only

accounts for observable differences between the treatment and control groups. These esti-

mates using the matched sample could be biased due if there are characteristics which are

related to home care and the outcomes which I do not observe, and therefore do not control

for using matching/regression (i.e. omitted variables bias). For example, if individuals that

use nursing home care are in poorer health (conditional on observed characteristics) than

those that use home care, and poorer health results in increased risk of hospitalization, then

the estimated results of the impact of care setting on hospitalization would overstate the
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effect of nursing home care in predicting hospitalization. Additionally, there is the possibil-

ity of reverse causation: it is possible that quality-of-life factors could drive the decision to

use HCBS versus nursing home care; estimation without accounting for this could result in

simultaneity bias.

To account for these potential biases, i.e. the endogeneity in the choice of home care

versus nursing home care, I use an instrumental variables study design. I use two measures

of Medicaid HCBS generosity at the state level to predict home care use versus nursing home

use: (1) the number of Section 1915(c) HCBS Waivers and (2) the share of Medicaid LTSS

spending devoted to HCBS for the intellectually disabled/developmentally disabled (ID/DD)

population. Conceptually, as the state expands HCBS services through HCBS waivers or

by increasing the share of LTSS spending on HCBS, individuals are induced to use HCBS

as a substitute for nursing home care. The extent to which a state’s Medicaid program has

emphasized HCBS over nursing home care may nudge a subset of the population into selecting

HCBS over nursing home care when they make their individual level decision. Therefore,

the variation in state policy over time allows me to estimate a local average treatment effect

(LATE). It is the LATE for individuals that are induced to choose home care versus nursing

home care because the state has a more generous HCBS Medicaid policy.

I implement the IV analyses using two-stage least squares (2SLS) methods. The estimat-

ing equations are as follows:

1st stage: HCBSist = α0 + α1Zst + α2Xis(t−1) + States + λt + υist

2nd stage: Yis(t+1) = β0 + β1
ˆHCBSist + δ2Xis(t−1) + States + λt + εist (2.3)

β1 is the coefficient of interest; it is the LATE for those individuals induced to choose

home care rather than nursing home care due to state Medicaid policy. Zst is the instrument;

it is the number of HCBS waivers active in the state s in year t or an indicator of whether

the state ratio of HCBS spending to total LTSS spending for the ID/DD population is
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greater than the median ratio during the study time period. Xis(t−1) are the predictors of

treatment described previously and are lagged one period (2 years) to avoid controlling for

characteristics that could be impacted by the choice of long-term care setting. I also include

state fixed effects States and time fixed effects λt to account for time-invariant differences

between states and time trends.

IV estimates a local average treatment effect (LATE) for compliers. Compliers in this

case are the subset of individuals that are induced to choose home care by the state policy. In

the absence of the policy, they would elect nursing home care but when states have generous

HCBS policies, they elect HCBS. This marginal group is policy relevant because it is the

group that can be moved to choose HCBS by policy. I argue that, in fact, this is precisely

the group we want to learn about. For the seriously ill, with severe functional limitations

that cannot be supported in the community and would choose nursing home care regardless

(never-takers), the treatment effect is not relevant. Similarly, for those with low-needs or

perhaps a strong preference for home care (or aversion to nursing home care), again, policy

will not sway their decision (always takers) and their treatment effect is not relevant because

they will never use nursing home care.

The key identifying assumption is that the policy variation impacts outcomes only through

the choice of treatment, and not through some other channel. This can be described more

specifically using the three IV assumptions: (1) strength, (2) exogeneity and (3) the exclusion

restriction. Instrument strength requires that the instrument impacts the choice of treat-

ment. In this application, living in a state with more growth in number of HCBS waivers or

the share of HCBS/LTSS spending for the ID/DD population must predict more home care

use. This assumption is tested in the first stage regression: the estimated coefficient on the

instrument, α1, must be positive and sufficiently statistically significant.

Second, the exogeneity assumption requires that the instrument must be conditionally

independent of the confounding factors in the original equation. That is, HCBS policy at

the state level must not be related to the unobserved underlying factors that impact both

57



the decision to use home care and the outcomes of home care users. While this cannot be

directly tested, a regression of the control variables from the main regression, Xis(t−1) on the

outcome of the instrument, can provide some assurance that the instrument is not correlated

with observable confounding factors, conditional on each of the other control variables.

The third assumption, the exclusion restriction, requires that the instrument does not

directly affect the outcomes. That is, HCBS generosity at the state level cannot directly

impact the health and other quality of life outcomes examined. If states that expanded

HCBS during the time period also improved other aspects of care such as hospital quality or

pay for long-term care providers differentially than states that did not expand HCBS, this

would violate this assumption.

I outline two specific threats to these assumptions that cannot be tested. First, one

potential threat to the assumption is that individuals choose where to live based both state

policy and underlying health. Only 2.2% of the LTC sample moved between states in the

wave prior to reporting LTC use (between t-1 and t-2) which alleviates this concern. In

the appendix, analyses are repeated excluding these respondents from the sample to check

if the main results are driven by this small share of movers. Another concern is that states

that have sicker populations invest in HCBS policies, so that the instrument is correlated

with outcomes.Miller and Kirk, 2016 show that state level factors such as initial (year 2000)

low share HCBS spending, political environment (i.e. Democratic governor), and greater

housing affordability were associated with greater increases in HCBS share from 2000 to

2011. In their documentation of spending on LTSS over time Wenzlow, Eiken, and Sredl,

2016 describe legislation at the national level that has encouraged states to expand HCBS

relative to nursing care beginning with the Omnibus Budget Reconciliation Act of 1981

which first established Section 1915(c) waivers.

In the appendix, I re-estimate the multivariate regressions and matched IV models using

non-linear methods as a sensitivity test to ensure that the results are not driven by the linear

functional form imposed. Two stage least squares (2SLS) provides a consistent estimate of
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LATE when linear regression is used in both stages but ignores the fact that treatment and

outcomes are binary (Terza, Basu, and Rathouz, 2008) (Basu, Coe, and Chapman, 2018).

Two stage residual inclusion (2SRI) is an alternate method which is equivalent in the linear

setting but not in the discrete setting (Deb, Norton, and Manning, 2017). Therefore, as an

alternative to the 2SLS models in the main results, in the appendix I use 2SRI to perform

the estimations accounting for endogeneity of the home care choice.

To investigate differences in the effects of home care on outcomes by race and ethnicity,

I re-estimate the 2SLS equations in samples stratified by race using three race groups: non-

Hispanic white, non-Hispanic black, Hispanic.

2.5.1 Limitations

It should be noted that, as in other studies relying on survey data, all outcomes, treatment

and control variables are based on self-reported data. This self-reported data could be biased

due to inaccurate survey responses. The benefit of the richness of the survey questions and

corresponding ability to examine outcomes and control for survey respondent characteristics

that are not available in administrative data sources make this study valuable in light of this

limitation.

The sample is restricted to home care or nursing home users with cognitive impairment.

This restriction limits the generalizability of these results. Medicaid HCBS expansions in

many states have also impacted the choice of care setting for other long-term care users that

do not have cognitive impairment, such as older adults with physical disabilities or younger

children and adults with intellectual or developmental disabilities. While it is important to

examine outcomes among these other populations, that is beyond the scope of the current

study.
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2.6 Results

2.6.1 Analysis sample description

Table 2.2 provides descriptive statistics for the sample of LTC users with cognitive impair-

ment, overall and by LTC setting: nursing home only, home care only, and both nursing home

and home care. Overall, 65.3% are female, and there is a large share that are female and

not married reflecting the demographic make up of paid long-term care users. 28.9% have

Medicaid coverage, and only 7.2% have private long-term care insurance coverage. 401% of

the sample has dementia while the remaining 59.9% have cognitive impairment that is not

dementia. While approximately 1/3 of the sample report no functional limitations, another

1/3 have severe functional limitations, with difficulty with four or more ADL/IADLs. The

sample is also in relatively poor health: nearly 60% report fair or poor overall health, 60%

report three or more chronic conditions, and 50% report being hospitalized in their previous

interview.

While the sample overall is in poor health, it appears that those using nursing homes

or both nursing home and home care are in worse health than those using HCBS. This

is consistent with our descriptive findings in Chapter 1 examining all elderly, dual eligible

Medicaid LTSS users. Nursing home users are older, more likely to have dementia, and more

likely to be severely functionally limited. However, both groups are equally likely to report

fair or poor self-rated health and the group using HCBS are more likely to report 3+ chronic

conditions than those using nursing homes. In addition to these differences in health, there

are differences in enabling factors: nursing home users have fewer household assets, are less

likely to be married, less likely to have a child, and less likely to have received informal care

in the prior interview suggesting that health and availability of potential informal caregivers

both impact the decision to use home care versus nursing home care. There are also racial

differences between the groups: whites are more likely to use nursing homes while blacks and

Hispanics are more likely to use home care, again consistent with our findings examining the
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Medicare-Medicaid dually enrolled.

These differences in sample characteristics highlight the benefits of using the rich HRS

data to complement previous studies relying on administrative data alone. If we measured

health status only based on previous hospitalization and chronic condition diagnoses, it would

appear that home care and nursing home users are quite similar. However, information on

functional limitations and level of cognitive impairment makes it clear that home care users

are less impaired than nursing home users. Also, family structure and the availability of

informal caregivers are different between the two groups. While these factors cannot be

measured in most administrative data sources (for example, fee-for-service claims), they are

important differences that should be controlled for in any comparison of the effect of care

setting on health and other outcomes.

Table 2.3 examines outcomes of care recipients, again overall and by nursing home versus

home care use. Consistent with the poorer health of nursing home users, they also experience

worse outcomes across the majority of measures examined. Mortality rates are more than

twice as high among nursing home users than home care users. In contrast to that large

difference, hospitalization rates, fair/poor self rated health, and depression, while higher for

nursing home than home care users, are much more similar across the two groups. Consistent

with baseline (t−1) levels, rates of dementia and severe functional limitations remain higher

among nursing home users. BMI not in normal range is the only negative outcome that is

higher among home care users than nursing home users.

Next, these sample characteristics and outcomes are reported separately by race and eth-

nicity group and LTC setting in Tables 2.4 and 2.5. The pattern that nursing home users are

older, have fewer potential informal caregivers, lower assets, and a higher degree of cogni-

tive and functional impairment is consistent in each of the race groups. But this tabulation

does reveal some interesting differences between groups. For instance, approximately half

white and Hispanic home care users are married (51.7% and 47.8%) while only 35.6% of

black home care users are. When we look by gender and marital status, the differences are
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driven by women and not men. While whites have nearly the same rates of informal care

use in the interview prior to when formal long-term care is provided across the two care

settings, black home care users report higher use of informal care than their nursing home

counterparts while Hispanic home care users report lower use of informal care than those

in nursing homes. Whites using nursing homes have household assets four times greater

than non-whites and nearly five times greater among home care users. Reflecting these dif-

ferences in wealth, whites also have lower rates of Medicaid coverage and higher rates of

private insurance than do non-whites. Rates of dementia and severe functional impairment

are higher among non-white home care users than white home care users. In the period prior

to home care use, the difference in hospitalization rates between home care and nursing home

care users are smallest for whites (hospitalization rates for home care users are 93% that of

nursing home users), then blacks at 90%, and largest for Hispanics at 74%.

In terms of outcomes, consistent with the overall results, mortality rates are higher among

nursing home users than home care users within each race group, although the differences are

larger among the non-white groups than among the white groups, perhaps partly reflecting

the fact that white nursing home users are older than those of other groups. Hospitalization

rates among nursing home users are higher among blacks and Hispanics than whites. Inter-

estingly, in comparing care setting within groups, hospital use in the period after nursing

home care is reported among whites is higher than for white home care users while for blacks

and Hispanics, hospitalization is lower among home care users than nursing home users. For

the other outcomes, patterns by race are similar as in the overall sample: nursing home users

have higher rates of reporting fair or poor health, higher rates of depression, and higher rates

of severe functional and cognitive impairment than home care users.

2.6.2 Multivariate regression results

Next, results from the näıve regression estimates of Equation 2.1 are reported in Table 2.6 for

each of the outcomes. The coefficients for home care (versus nursing home care) are reported
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along with the standard errors of the estimates. Sample sizes vary reflecting the fact that a

small number of observations are missing some of the outcome measures. The CES-D depres-

sion screening is not administered during proxy interviews, explaining the large reduction

in sample size for that outcome in particular. These adjusted effects are largely consistent

with the unadjusted tabulations: home care is associated with lower rates of these negative

outcomes. Consistent with the large differences in mortality rates across care settings, home

care is associated with 12.2% lower 2 year mortality in the regression model. Home care

is also associated with lower reporting of fair/poor health, severe functional impairment,

dementia, and health limiting paid work. Controlling for observable characteristics, home

care, relative to nursing home care, is not associated with a statistically significant difference

in hospital use or depression.

This same model is estimated separately for each race/ethnicity group using stratification

and results are tabulated in Table 2.7. The effects of home care on the outcomes for white

LTC users largely mirror the overall effects. However, the sign of the coefficient for home

care for the outcome of hospitalization is positive, consistent with the unadjusted rates of

hospitalization for whites using home care relative to those using nursing homes. Among

black LTC users, the association between home care and better self-rated health and lower

rates of depression are smaller than for the white and Hispanic subgroups. Finally, for the

Hispanic subgroup, the coefficient on hospital use is statistically significant: users of home

care have adjusted rates of hospitalization rates 19% lower than nursing home users.

2.6.3 Matching

Distribution of the propensity score, estimated with Equation 2.2, is shown in Figure 2.4.

For the sample used with the instrument number of Section 1915(c) HCBS waivers, 1:2

nearest neighbor matching is used. n=196 observations with the highest propensity scores

(probability of home care greater than 97.8%) are excluded because they are outside of the

range of common support (i.e. there are no nursing home users with probability of home
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care that high). For the sample used with the instrument HCBS/LTSS spending ID/DD

greater than median, 1:1 nearest neighbor matching without replacement is used, resulting

in a smaller sample. n=3,318 home care users are excluded from the sample and n=1,097

home care users are matched with n=1,097 nursing home users.

Matching is intended to make the characteristics of the nursing home users more compa-

rable to the home care users with the goal of being able to then get an unbiased estimate of

the effect of home care on outcomes. One way to check this “balance” on treatment status

is to compare standardized differences of the observable characteristics of the treated and

control groups. Standardized difference less than 10% is generally considered “balanced”

(Garrido et al., 2014). Standardized differences before and after matching are reported in

Tables 2.8 and 2.9 for the sample used with the instrument of HCBS waiver count and Tables

2.10 and 2.11 for the instrument of HCBS/LTSS spending. The matched samples generally

are much more balanced, with smaller standardized differences, than the matched samples.

The larger 1:2 matched sample achieves better balance, with all observable characteristics

having a matched standardized difference less than 10%. The smaller 1:1 matched sample, in

contrast, remains unbalanced in age, marital statusXsex interaction, Hispanic ethnicity, and

two measures of cognitive status: dementia and proxy interview. Regression in the matched

samples include controls for all of these characteristics to account for their differences in the

matched samples. Differences in the instruments increase with matching, as intended, as

well.

2.6.4 Instrument conditional exogeneity

Before turning to the IV results, I provide an examination of the conditional exogeneity as-

sumption. Linear regression is used to estimate the effect of each of the independent variables

on the instrument. If the instrument is unrelated to individual level characteristics of LTC

users, than this provides some assurance that the instrument is valid. Tables 2.12 and 2.13

show the coefficients from this regression and the p-value from the test of significance of each
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characteristic individually, conditional on the other controls for the two instruments. For

most of these tests, the values of the coefficients are small and p-values high suggesting that

the null hypothesis that the individual level characteristic is not related to the instrument

cannot be rejected. In the regression with the number of HCBS waivers is the outcome,

none of the independent variables is statistically significant (p < 0.05). Using HCBS/LTSS

spending for the ID/DD population greater than the median as the outcome, only Hispanic

ethnicity, education, and heart disease have statistically significant effects. Higher Medicaid

HCBS spending among the ID/DD population is associated with Hispanic ethnicity, lower

education levels and lower prevalence of heart disease. However, given the large number of

tests (due to the large number of coefficients), this relatively few number of significant coef-

ficients, along with the conceptual appeal of these state-level instruments, give us confidence

that our instruments are valid.

2.6.5 First stage results

In Tables 2.14 and 2.15, first stage estimation results are shown in the two matched samples.

From Table 2.14, an additional Medicaid 1915(c) HCBS waiver at the state level results in

an increase in home care of 3.7%. The chi-squared test statistic of 21.5 of the strength of the

IV shows that, in the matched sample, the instrument has sufficient power. Similarly, being

in a state that moves from providing HCBS/LTSS spending below the median to above the

median during the study period increases the likelihood of using home care 14.4%. Both

instruments significantly increase the likelihood of home care use among this population of

older, cognitively impaired LTC users.

2.6.6 IV results: Overall Sample

Table 2.16 reports both the OLS regression and IV estimates using 2SLS of the effect of

home care versus nursing home care in the matched sample using count of HCBS waivers

as the instrument. Matching with OLS regression results in estimates similar to the results
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in the unmatched sample reported in Table 2.6. Without using IV, home care is associated

with better outcomes for all outcomes examined except for BMI not in the normal range.

However, using IV methods to account for any remaining selection after matching shows that

only the outcomes of severe functional impairment and dementia appear to be improved by

home care. For those individuals induced to use home care vs nursing home care because of

growth in the number of HCBS waivers in their state, home care is associated with a 51%

lower rate of severe functional impairment and 51% lower rate of dementia.

When HCBS/LTSS spending share in the ID/DD population is used as the instrument,

only the effect on hospital use is (marginally) statistically significant. Consistent with our

descriptive results in Chapter 1, accounting for selection on unobserved characteristics and

narrowing in on the population likely to be influenced by state policy shows that home care

is associated with increased hospital use for the compliers.

It should be noted that the precision of the estimates are much lower using 2SLS than

OLS regression for both instruments. However, examining the signs of the estimates helps

us interpret the results using both instruments/samples. With both instruments, the OLS

coefficients of home care on hospital use are negative or zero, but the sign switches to positive

when using IV methods. This suggests that, for marginal individuals that can be induced

to use home care by state policies, they are trading off the risk of hospitalization for the

benefits of remaining at home. Similarly for self-rated health, the apparent better self-rated

health among home care users using matching alone is not present when IV methods are

used. The instruments are less strong when examining the outcome of depression because

of the reduction in sample size: depression scores are only assigned to people that complete

the interview themselves, resulting a large decrease in sample size and instrument strength

due to the large number of proxy interviews among this sample of cognitively impaired

respondents. The results for severe functional impairment are not consistent across the two

instruments/samples. This could be due to the fact that different instruments may capture

effects for different groups of compliers.
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2.6.7 IV Results - Stratified by Race

Finally, I repeat the OLS and IV estimation in the matched samples stratified by race to

determine if the effects of home care on outcomes are similar for the three race groups.

However, the instrument number of HCBS waivers does not have sufficient strength in the

first stage when stratifying by race as indicated by the relatively low F-statistics reported

in Tables 2.18 and 2.19). Interestingly, the instrument has more predictive power among

Hispanics than the other race groups. But because all of the F-statistics are less than 10,

these results are subject to bias due to the weak instrument and therefore, I do not interpret

them here.

Results using the instrument of HCBS/LTSS spending in the stratified samples are shown

in Tables 2.20 and 2.21. Like the count of waivers, this instrument is also weak for the

black and Hispanic subgroups. For the white group, results are quite similar to that in the

overall sample, with a positive coefficient on home care for the outcome of hospital use and

coefficients of the same sign, but no statistical significance, for the other outcomes.

2.6.8 Sensitivity analyses

Several sensitivity analyses were conducted, the results of which are tabulated in the Ap-

pendix and summarized here. First, I included the group of respondents that reported using

both nursing home care and home care in the control group, rather than excluding them as

in the main analyses. These results are quite similar to those in the main analyses, although

the instrument of HCBS/LTSS spending for the ID/DD population has less strength when

the users of both nursing home and home care are included.

Second, respondents that moved, as determined by having different a state of residence

between the t − 2 and t − 1 interviews are excluded from the analyses to assess whether

the small number people that may have moved due to the HCBS policy environment in

their state, drive the main results. Results are essentially the same with this small group of

respondents omitted from the sample as when they are included giving me confidence that
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these individuals are not driving the results.

Finally, I repeated the estimates on the overall samples, using each instrument, using

non-linear methods (logit regression and two-stage residual inclusion) to ensure that the

choice to use linear models to estimate the effects on binary outcomes did not drive the

main findings. The increased hospital use among home care users when IV methods are

used was consistent regardless of whether 2SRI or 2SLS was used for estimation. However,

the association of home care and better functional outcomes was less strong when non-linear

methods were used, and more consistent across the two instruments, suggesting that that

effect may better be estimated using these non-linear methods.

2.7 Discussion and conclusions

This paper uses the rich HRS survey data to estimate the impact of LTC setting, home care

versus nursing home care, on a variety of outcomes meant to broadly reflect quality of life.

I limit the analysis sample to HRS respondents that use either home care or nursing home

care and that have cognitive impairment, in order to restrict to a subgroup for whom the

recent Medicaid HCBS expansions are most relevant. I use a combination of matching and

instrumental variables techniques to estimate plausibly causal effects. In models accounting

for selection on observable characteristics only (multivariate regression, multivariate regres-

sion on matched samples), I find that home care is associated with lower mortality, better

self-reported health, and lower rates of severe functional and cognitive impairment, and lower

likelihood of reporting that health limits paid work.

However, using IV methods and instruments that measure HCBS policy emphasis at

the state level, I account for selection that may be unobserved. I find that home care is

associated with lower rates of severe functional impairment but higher rates of hospital use.

In analyses to be further refined, I also find that home care is associated with increased

mortality among Hispanic LTC users and that the reduction in severe functional impairment

found in the overall sample is present among whites and not Hispanics.
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While the sample size is a limitation, the descriptive differences between home care users

and nursing home users available in the HRS highlight the need to control for characteristics

that are typically unobserved in administrative data. Home care users have different family

structures and availability of informal caregivers than nursing home users. Additionally,

the HRS measures of household assets reveal that black and Hispanic home care users have

much lower financial resources than their white counterparts. If care recipients requiring a

high intensity of long-term care are transitioned to home care settings, and they have fewer

financial resources to support that care (and informal caregivers), there is the potential to

overburden already vulnerable populations.

States have made shifting the setting of LTC from nursing homes to home- and community-

based settings a priority over the last several decades. But little attention has been paid

to the outcomes of this shift on care recipients and their families. In this paper, we show

that there are differences across race groups in who receives paid long term care and in care

setting for that care. While home care is associated with reduced incident severe functional

impairment, it may be associated with increased risk of hospitalization. For policymakers

to make LTC more effective and equitable, effects both for care recipients and their families

should be considered. This paper provides a first examination of how care setting affects

quality of life for LTC users with cognitive impairment, a group particularly reliant on LTC

services.
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2.8 Figures

Figure 2.1: Home care use over time by type of impairment

Source: HRS 2000-2014. Limited to respondents aged 50+ reporting either home care only or nursing home

care only. Cognitive status from Langa-Weir imputed measures.

70



Figure 2.2: Home care use over time by race among respondents with cognitive impairment

Source: HRS 2000-2014. Limited to respondents aged 50+ reporting either home care only or nursing home

care only. Cognitive status from Langa-Weir imputed measures.

Figure 2.3: State-level HCBS Expansion over Time

(a) 19195(c) HCBS Waivers (b) Share of LTSS spending devoted to HCBS
ID/DD Population

Limited to states represented in the HRS analysis dataset. Boxes represent 25th and 75th percentiles with

median shown as line. HCBS=Home- and community-based services. LTSS=Long term services and

supports. ID/DD= Intellectual disabilities/developmental disabilities.

71



Figure 2.4: Distribution of propensity score

Treatment: variable hctreat4 =1 if home care use only; =0 if nursing home use only. Omits individuals

reporting both home care and nursing home care use.
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2.9 Tables

Table 2.1: Sample restrictions

Interviews Individuals

2000-2014 Core Interview 149,184 30,849
Long-term care use 27,186 14,519
Interview prior to LTC interview 25,907 13,904
Complete data, Race/ethnicity=White,Black or Hispanic 23,519 13,028
Cognitive impairment 7,976 5,009

White 4,966 3,227
Black 1,981 1,165
Hispanic 1,029 617

Mean number of interviews per respondent is 4.84.

Core interview criteria: Complete interview, Age 50+, state of residence reported and reside in included

state.

Excluded states: AK, HI, ID, MT, RI, SD, UT, VT(n≤20)

Cognitive impairment=Cognitive impairment not dementia or dementia. Assessed in interview prior to

LTC interview.
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Table 2.2: Sample characteristics

Overall Nursing home HCBS Both

Age, years 79.3 83.7 76.5 82.4
Married,Female 18.2 13.8 20.0 17.6
Married,Male 22.0 13.2 26.3 19.2
Not Married,Female 47.1 57.6 41.6 51.5
Not Married,Male 12.7 15.3 12.1 11.7
White non-Hispanic 62.3 75.5 53.2 73.4
Black non-Hispanic 24.8 17.6 29.7 19.0
Hispanic 12.9 6.9 17.1 7.6
HS degree (inc. GED) 30.4 32.5 28.6 33.2

Household assets1 (mean) 191,402 167,793 186,694 227,223

At least 1 living child1 90.6 85.6 92.4 90.7

Received informal care1 43.1 39.5 42.5 48.2

No functional limitations1 32.7 20.7 39.5 26.6

1-3 ADL/IADL limitations1 29.4 21.6 32.8 28.0

4+ ADL/IADL limitations1 37.9 57.8 27.7 45.5

CIND 1 59.9 37.4 70.7 53.4

Dementia1 40.1 62.6 29.3 46.6

Proxy interview1 26.9 50.2 17.1 30.1

Medicaid1 28.9 32.4 29.4 24.1

VA Health Insurance1 4.3 3.6 4.3 4.8

Private Health Insurance1 40.2 42.1 38.6 42.4

LTC Insurance1 7.2 7.5 6.8 8.1

Any hospitalization1 50.0 52.5 46.9 55.8

SR health fair or poor1 59.7 59.3 60.2 58.7

Depression 1 23.4 15.1 27.3 21.3

High blood pressure1 70.1 64.3 71.8 71.1

Diabetes1 29.6 23.2 31.8 30.1

Cancer1 15.1 13.2 15.3 16.4

Lung disease1 14.3 9.5 16.5 12.9

Heart disease1 38.9 34.4 39.6 41.6

Stroke1 21.9 27.2 18.8 25.1

Psychiatric condition1 29.8 32.2 28.7 30.5

Arthritis1 74.1 69.6 75.4 74.9

1 or 2 chronic conditions1 35.7 40.3 35.0 33.2

3+ chronic conditions1 59.9 54.6 60.8 62.8
Resides in metropolitan county 77.0 74.1 77.1 79.5
N 7,976 1,693 4,567 1,716

Source: 2000-2014 HRS analysis sample.

Percentages reported for binary variables, means for continuous variables.

1=At interview prior to LTC (i.e. t− 1); CIND=Cognitive impairment not dementia.
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Table 2.3: Care recipient outcomes

Overall Nursing home HCBS Both

Died 2 years 29.8 43.8 20.1 41.7
Any hospitalization 2 years 59.5 59.1 57.2 66.2
Fair or poor self reported health 65.2 65.2 64.2 68.0
CESD score >3 33.9 34.6 33.8 34.0
4+ ADL/IADL limitations 53.8 76.4 38.2 73.2
Dementia 50.8 75.1 36.2 65.4
BMI not in normal range 59.3 52.1 64.7 51.9
Health limits work 76.6 84.1 69.9 89.0
N 7,976 1,693 4,567 1,716

Source: 2000-2014 HRS. Percentages reported for binary variables, means for continuous variables.

HCBS use from the 2 HRS questions N189 Home health used and N202 other services.
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Table 2.4: Sample characteristics by care setting and race/ethnicity

Nursing Home Home care
White Black Hispanic White Black Hispanic

Age, years 85.05 79.73 79.05 78.41 74.15 74.90
Married,Female 13.69 14.09 14.53 21.25 15.84 23.27
Married,Male 12.05 15.77 19.66 30.52 19.82 24.55
Not Married,Female 60.09 49.33 52.14 36.29 51.44 40.79
Not Married,Male 14.16 20.81 13.68 11.94 12.90 11.38
HS degree (inc. GED) 36.85 23.15 9.40 35.01 25.28 14.45

Household assets1 (mean) 206,442 51,049 42,971 298,614 58,438 61,760

At least 1 living child1 87.01 78.19 89.74 92.50 90.42 95.65

Received informal care1 38.81 38.93 48.72 38.59 47.09 46.80

No functional limitations1 20.34 23.83 16.24 43.00 35.45 35.81

1-3 ADL/IADL limitations1 22.30 20.47 16.24 33.48 33.46 29.67

4+ ADL/IADL limitations1 57.36 55.70 67.52 23.52 31.10 34.53

CIND 1 38.65 33.56 34.19 74.30 66.62 66.88

Dementia1 61.35 66.44 65.81 25.70 33.38 33.12

Proxy interview1 51.02 44.30 56.41 17.71 15.40 18.03

Medicaid1 26.68 45.64 60.68 13.67 39.65 60.23

VA Health Insurance1 3.52 4.70 1.71 5.19 4.05 1.92

Private Health Insurance1 50.08 20.13 11.11 55.07 23.95 13.04

LTC Insurance1 8.92 3.69 1.71 8.98 4.86 3.20

Any hospitalization1 52.40 51.01 57.26 48.74 46.19 42.64

SR health fair or poor1 55.79 67.79 76.07 52.43 67.28 72.12

Depression 1 13.62 19.80 18.80 21.83 31.32 37.34

High blood pressure1 60.80 77.85 68.38 67.09 82.54 68.03

Diabetes1 18.54 36.91 38.46 24.79 37.51 43.86

Cancer1 14.63 8.05 10.26 17.67 14.08 10.10

Lung disease1 10.56 6.71 5.13 19.89 13.49 11.38

Heart disease1 35.68 31.54 28.21 42.46 39.94 29.92

Stroke1 28.09 24.50 23.93 19.23 21.22 13.30

Psychiatric condition1 32.86 27.85 35.90 28.42 26.01 34.14

Arthritis1 68.39 76.51 64.96 74.38 77.97 74.17

1 or 2 chronic conditions1 41.31 37.25 37.61 36.66 31.61 35.68

3+ chronic conditions1 53.13 60.40 55.56 59.31 64.78 58.57
Resides in metropolitan county 72.46 76.85 85.47 73.15 78.78 86.32
N 1,278 298 117 2,428 1,357 782

HRS 2000-2014 waves, excludes respondents reporting both nursing home and home care.
1= response from previous interview

Chronic conditions for count are high blood pressure, diabetes, cancer, lung disease,

Heart disease, stroke, psychiatric condition, and arthritis.
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Table 2.5: Outcomes by care setting and race/ethnicity

Nursing Home Home care
White Black Hispanic White Black Hispanic

Died 2 years 45.38 38.93 38.46 23.35 17.46 14.83
Any hospitalization 2 years 56.49 66.08 70.64 58.93 58.81 49.00
Fair or poor self reported health 62.60 72.15 76.07 58.46 69.28 73.02
CESD score >3 32.37 38.26 48.57 28.55 36.48 45.45
4+ ADL/IADL limitations 76.24 74.07 83.62 35.46 40.09 43.22
Dementia 75.90 71.81 75.21 33.36 40.16 38.36
BMI not in normal range 50.85 60.07 45.87 59.12 72.23 68.96
Health limits work 83.90 82.28 91.67 68.55 71.95 70.07
N 1,278 298 117 2,428 1,357 782

HRS 2000-2014 waves, excludes respondents reporting both nursing home and home care.
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Table 2.12: Conditional exogeneity of instrument: Count of 1915(c) Waivers

Indep. variable Coefficient P-value

Age 60-69 -0.198 0.054
Age 70-79 -0.162
Age 80-89 -0.084
Age 90+ 0.015
Female,Not Married 0.006 0.869
Male,Married -0.013
Female,Married -0.034
Black 0.027 0.950
Hispanic -0.009
Less than HS deg 0.052 0.350
HH Assets Quartile 2 0.041 0.640
HH Assets Quartile 3 0.096
HH Assets Quartile 4 0.118
HH Assets Quartile 5(High) 0.151
Child alive 0.058 0.502
Moderate funct limit, no informal care -0.046 0.412
Severe funct limit, no informal care -0.147
Moderate funct limit, informal care -0.070
Severe funct limit, informal care -0.009
Medicaid 0.066 0.123
VA Insurance -0.064 0.517
Private health insurance -0.013 0.789
LTC insurance 0.161 0.181
Prev hospitaliz. 0.126 0.097
Dementia -0.025 0.616
Proxy interview 0.105 0.107
Self-rated health fair/poor 0.015 0.746
Depression -0.001 0.990
High blood pressure 0.037 0.481
Diabetes 0.043 0.484
Cancer 0.113 0.184
Lung disease -0.102 0.220
Heart disease 0.014 0.836
Stroke 0.085 0.211
Psych. problem -0.026 0.585
Arthritis -0.002 0.980
1-2 Chronic conditions -0.034 0.825
3+ Chronic conditions -0.147
Metro county 0.013 0.886

Regression also includes year and state fixed effects.
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Table 2.13: Conditional exogeneity of instrument: HCBS/LTSS Spending ID/DD greater
than median

Indep. variable Coefficient P-value

Age 60-69 0.012 0.103
Age 70-79 -0.010
Age 80-89 0.031
Age 90+ 0.042
Female,Not Married 0.014 0.845
Male,Married 0.006
Female,Married 0.000
Black 0.003 0.003
Hispanic 0.067
Less than HS deg 0.028 0.029
HH Assets Quartile 2 -0.009 0.579
HH Assets Quartile 3 -0.026
HH Assets Quartile 4 0.011
HH Assets Quartile 5(High) 0.008
Child alive -0.013 0.360
Moderate funct limit, no informal care -0.022 0.408
Severe funct limit, no informal care -0.007
Moderate funct limit, informal care -0.028
Severe funct limit, informal care -0.023
Medicaid -0.001 0.939
VA Insurance -0.017 0.676
Private health insurance -0.021 0.107
LTC insurance 0.001 0.972
Prev hospitaliz. 0.024 0.134
Dementia -0.004 0.781
Proxy interview 0.012 0.427
Self-rated health fair/poor -0.011 0.363
Depression -0.010 0.515
High blood pressure 0.007 0.637
Diabetes -0.019 0.232
Cancer 0.008 0.683
Lung disease 0.025 0.352
Heart disease -0.036 0.045
Stroke -0.002 0.845
Psych. problem 0.009 0.507
Arthritis -0.021 0.122
1-2 Chronic conditions 0.009 0.779
3+ Chronic conditions 0.032
Metro county 0.006 0.735

Regression also includes year and state fixed effects.
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Table 2.14: First stage results, IV=Count of 1915(c)

Waivers

Home care Coef. Std. Error p

Count of waivers 0.037 0.008** 0.00

Age 60-69 0.064 0.063 0.32

Age 70-79 0.069 0.070 0.33

Age 80-89 0.057 0.050 0.26

Age 90+ 0.044 0.051 0.40

Married,Female 0.109 0.050* 0.04

Married,Male 0.044 0.036 0.23

Not Married,Female 0.049 0.036 0.18

Black non-Hispanic -0.001 0.030 0.96

Hispanic 0.051 0.047 0.29

Less than high school -0.015 0.029 0.60

Assets 1st quintile (low)1 0.012 0.046 0.80

2nd quintile1 0.028 0.033 0.41

3rd quintile1 0.021 0.053 0.69

4th quintile1 0.030 0.040 0.46

At least 1 living child1 -0.051 0.050 0.32

1-3 limits, no help n1 -0.016 0.046 0.73

4+ limits, no help n1 -0.022 0.057 0.70

1-3 limits, help n1 -0.052 0.036 0.16

4+ limits, help n1 -0.048 0.036 0.19

Medicaid1 0.041 0.041 0.33

VA Health Insurance1 -0.010 0.062 0.87

Private Health Insurance1 0.022 0.030 0.46
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Table 2.14: Continued from previous page

Home care Coef. Std. Error p

LTC Insurance1 0.021 0.049 0.68

Any hospitalization1 -0.018 0.023 0.43

Dementia1 -0.010 0.031 0.74

Proxy interview1 0.056 0.032 0.09

SR health fair or poor1 -0.005 0.027 0.85

Depression 1 0.053 0.026 0.05

High blood pressure1 -0.022 0.047 0.65

Diabetes1 -0.066 0.027* 0.02

Cancer1 -0.024 0.040 0.55

Lung disease1 0.039 0.036 0.28

Heart disease1 0.000 0.038 1.00

Stroke1 0.010 0.036 0.78

Psychiatric condition1 -0.019 0.038 0.61

Arthritis1 0.009 0.029 0.76

1 or 2 chronic conditions1 -0.017 0.067 0.80

3+ chronic conditions1 -0.001 0.102 0.99

Resides in metropolitan county 0.002 0.029 0.95

F-test IV 21.28

* p < 0.05; ** p < 0.01

State and year fixed effects omitted from table, standard errors clustered by state

Matched sample: 1:2 nearest neighbor matching with replacement.
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Table 2.15: First stage results, IV=HCBS/LTSS Spend-

ing ID/DD greater than median

Home care Coef. Std. Error p

HCBS/LTSS Spend ID/DD > median 0.144 0.031** 0.00

Age 60-69 0.115 0.075 0.13

Age 70-79 0.189 0.078* 0.02

Age 80-89 0.293 0.079** 0.00

Age 90+ 0.275 0.082** 0.00

Married,Female -0.127 0.044** 0.01

Married,Male -0.117 0.038** 0.00

Not Married,Female -0.076 0.028* 0.01

Black non-Hispanic -0.100 0.038* 0.01

Hispanic -0.133 0.045** 0.00

Less than high school -0.018 0.031 0.56

Assets 1st quintile (low)1 0.052 0.036 0.16

2nd quintile1 0.036 0.042 0.40

3rd quintile1 0.031 0.043 0.48

4th quintile1 -0.012 0.044 0.78

At least 1 living child1 -0.032 0.052 0.54

1-3 limits, no help1 0.025 0.037 0.51

4+ limits, no help1 0.158 0.067* 0.02

1-3 limits, help1 0.010 0.034 0.77

4+ limits, help1 0.044 0.043 0.32

Medicaid1 -0.014 0.031 0.66

VA Health Insurance1 -0.094 0.052 0.08

Private Health Insurance1 0.003 0.023 0.91
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Table 2.15: Continued from previous page

Home care Coef. Std. Error p

LTC Insurance1 0.064 0.048 0.19

Any hospitalization1 0.038 0.020 0.06

Dementia1 0.043 0.033 0.19

Proxy interview1 0.061 0.033 0.07

SR health fair or poor1 0.030 0.022 0.17

Depression 1 -0.012 0.036 0.74

High blood pressure1 -0.011 0.030 0.71

Diabetes1 0.021 0.040 0.60

Cancer1 -0.019 0.041 0.65

Lung disease1 -0.069 0.040 0.10

Heart disease1 -0.024 0.036 0.50

Stroke1 0.050 0.025 0.05

Psychiatric condition1 0.005 0.031 0.87

Arthritis1 -0.028 0.040 0.49

1 or 2 chronic conditions1 -0.003 0.062 0.96

3+ chronic conditions1 -0.043 0.097 0.66

Resides in metropolitan county 0.016 0.029 0.58

F-test IV 20.96

* p < 0.05; ** p < 0.01

State and year fixed effects omitted from table, standard errors clustered by state

Matched sample: 1:1 nearest neighbor matching without replacement.
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2.10 Appendix

2.10.1 Inclusion of respondents using both nursing home and home care

In the main analyses, individuals reporting both home care and nursing home care use in

the two year lookback period are excluded. In this section, I repeat the main analysis with

those individuals included in the control group, essentially doubling the size of the control

group relative to examining those that use nursing home care only. They are classified in

the control group for two reasons, both of which relate to results in Chapter 1. First, in

describing Medicaid LTC users, we show that the group using both HCBS and institutional

services is much more similar in terms of observable characteristics to the group that uses

nursing homes only; they are older and in poorer health, as compared to HCBS only users.

This finding is confirmed in the HRS data in Table 2.2. Second, in an exploration of changes

in LTC setting from 2005 to 2014, we showed that over time, as states implement HCBS

expansions, the share of individuals using both HCBS and institutional care declines and the

share using HCBS only increases. Theoretically, then, this classification of treatment and

control groups matches what happens in practice as states expand their HCBS programs.

Prior to matching or using IV methods, I repeated the estimation of Equation 2.1 using

the alternative treatment variable. Coefficients on the indicator for home care only (versus

nursing home care or both) are reported in Table 2.22 below.
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When users of both nursing home and home care are included in the control group, the

signs and significance of the coefficients on home care are generally the same as in the main

analyses. The magnitudes of the coefficients are slightly larger, reflecting the fact that in

this version of the sample a group of even sicker individuals are added to the control group.

Intuitively, it makes sense that the benefits of home care are even larger when we compare

home care to nursing home care or both if the group using both services are in especially

poor health.

Next, in order to replicate the IV analyses from the main results, I generated the propen-

sity score in this alternative sample. The distribution of propensity score is plotted in Figure

2.5 below.

Figure 2.5: Distribution of propensity score

Treatment: variable hctreat2 =1 if home care use only; =0 if nursing home use only or both home care and

nursing home care.

Comparing this to the distribution using the main sample, there are many more control
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observations and they are distributed both in the region of common support and also in the

region of very low values of propensity score. This highlights the idea that this group using

both nursing home and home care is heterogeneous and does seem to contain some marginal

individuals that would use home care only in a generous HCBS state but use both nursing

home and home care in the counter-factual less generous HCBS state.

Using the matched samples, the OLS and 2SLS models were re-estimated and results

are tabulated in Table 2.23 for the two instruments. Caliper, 1:1 nearest neighbor matching

without replacement resulted in the best balance and instrument strength for both instru-

ments in this sample. This means the same sample was used for both instruments. The

three sections (rows) of Table 2.23 are therefore (1) from the OLS regression in the matched

sample, (2) for the instrument of HCBS waivers, and (2) the instrument of HCBS/LTSS

spending for the ID/DD population.
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First, the OLS estimates in the matched sample are quite similar to those in the un-

matched sample (Table 2.22). The instrument HCBS waivers has sufficient strength (F-

statistics greater than 10) for all outcomes other than depression but the instrument HCBS/LTSS

spending is weaker with this revised definition of treatment. Therefore, I focus on comparison

of the estimates using the two treatment definitions and the instrument of HCBS waivers,

Tables 2.23 and 2.16. First, the coefficients on home care when users of both home care

and nursing home care are included in the control group have much larger magnitudes for

the effects on mortality than when the both group is omitted, but they remain statistically

insignificant. For the outcome of hospital use, the coefficient remains negative when IV is

used in this sample. Finally, while both the effects on severe functional impairment and

dementia were statistically significant and large in the main results, in this version only the

effect on severe functional impairment is significant.

Overall, these findings are consistent with the main results and are consistent with the

intuition that people using both nursing home care and home care in a two year period are

in especially poor health.

2.10.2 Sensitivity to excluding movers

As discussed in the main text, one potential violation of the IV assumptions would be

if people choose where to live based on the state HCBS policy generosity measures used as

instruments. The main analyses are repeated here in the overall sample, removing individuals

that move between states in either the t − 1 or t − 2 interviews. This excludes n=176

observations from the sample of long-term care users (nursing home only or home care only)

with cognitive impairment.

I replicate the näıve regression estimates (main Table 2.6) but excluding movers in Table

2.24 below. Then, I repeat the OLS and 2SLS regressions with the two instruments for the

overall sample in Tables 2.25 and 2.26
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Results of the multivariate regression approach are essentially the same when movers are

included (main Table 2.6) and when they are omitted (Table 2.24. The instrument HCBS

waivers is stronger when the observations that move are omitted but the IV estimates of

the effects of home care on the outcomes are similar: the only statistically significant effects

of home care are on the outcomes of severe functional impairment and dementia (Table

2.25). Similarly, using the instrument of HCBS/LTSS spending, the home care remains

associated with higher hospitalization rates in the two years after reporting LTC use when

these observations are omitted (Table 2.26). This provides evidence that individuals that

move did not drive the main findings.

2.10.3 Non-linear models to account for binary treatment and outcomes

Linear models (OLS regression, two-stage least squares) are estimated for the main results.

However, both the treatment and outcomes are binary and can only take on a value of zero

or one. Two stage least squares (2SLS) provides a consistent estimate of LATE when linear

regression is used in both stages but ignores the fact that treatment and outcomes are binary

(Terza, Basu, and Rathouz, 2008) (Basu, Coe, and Chapman, 2018). Two stage residual

inclusion (2SRI) is an alternate method which is equivalent in the linear setting but not in the

discrete setting (Deb, Norton, and Manning, 2017). Therefore, in the following sensitivity

analyses, I repeat the main analyses, using non-linear models: logit regression and 2SRI.

The first stage is identical to the standard 2SLS implementation except that a logit

regression is used rather than a linear regression:

Logit(Pr(HCBSist = 1)) = α0 + α1Zst + α2Xis(t−1) + States + λt

The residuals from this first stage equation, ˆυist are then estimated, and included in the
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second stage regression:

Logit(Pr(Yist = 1)) = β0 + β1HCBSist + δ2Xis(t−1) + States + λt + ˆυist

Standard errors are bootstrapped 500 iterations. The second stage coefficient on home

care β1 can be interpreted as the LATE of the effect of home care on the outcomes.

First, I report the first stage coefficients when a logit regression is used in Tables 2.27 and

2.28 below. While the logit regression coefficients are not easily interpreted, the marginal

effects are reported in the last rows of the tables.

Table 2.27: First stage results, IV=Count of 1915(c) Waivers

Home care Coef. Std. Error p

Count of waivers 0.160 0.035** 0.00
N 5,292
Chi2-test IV 21.51

Marginal effect IV 0.037
SE (0.008)

Individual (lagged) characteristics, state and year fixed effects omitted from table.

Standard errors clustered by state

Matched sample: 1:2 nearest neighbor matching with replacement.

Limited to observations with cognitive impairment or dementia.

The coefficient point estimates for the first stage effects of the instruments are the same

using the linear model and the marginal effects in the non-linear model. The tests of signif-

icance of the effects are also quite similar. Next, I estimate the effects in the two matches

samples using the näıve multivariate regression and 2SRI methods.
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Table 2.28: First stage results, IV=HCBS/LTSS Spending ID/DD greater than median

Home care Coef. Std. Error p

HCBS/LTSS Spend ID/DD > median 0.637 0.141** 0.00
N 2,162
Chi2-test IV 20.33

Marginal effect IV 0.144
SE (0.031)

Individual (lagged) characteristics, state and year fixed effects omitted from table.

Standard errors clustered by state

Matched sample: 1:1 nearest neighbor matching without replacement.

Limited to observations with cognitive impairment or dementia.
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Comparing the non-linear estimates using the HCBS waiver instrument in Table 2.29 and

the linear version in Table 2.16, most of the estimated effects are similar using the different

methods. Notable differences are that the coefficient on home care using the non-linear

model is much larger than the linear model, although both are positively signed and not

statistically significant. Also, the large, statistically significant effect of home care on severe

functional limitations in the linear model is not statistically significant and of positive sign

in the non-linear model.

When HCBS/LTSS spending is used as the instrument, results are generally consistent

as well. Using the non-linear model, home care users have a 45% greater hospital use than

nursing home users (Table 2.30) as compared with the point estimate of 47% in the linear

model (Table 2.17). In the non-linear models, the estimates are more similar using the

two instruments on the outcome of severe functional impairment, with a null finding for

both instruments, perhaps suggesting that the non-linear model using HCBS waiver count

is preferred.

Overall, though, the results from the non-linear and linear models are quite similar,

suggesting that the results in the main analyses using the linear models are not driven by

the choice of functional form.
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CHAPTER 3

EFFECTS OF MEDICAID MANAGED CARE ON OUTCOMES

FOR THE MEDICARE-MEDICAID DUALLY ENROLLED
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3.1 Introduction

Medicare and Medicaid, the two largest public health insurance programs in the United

States, began in 1965 with fee-for-service (FFS) reimbursement structures. In this tradi-

tional payment model, the government directly pays providers for services used by program

enrollees. Over time, both programs have transitioned from FFS payment to privatized,

managed care payment models to varying degrees. To illustrate this dramatic shift towards

managed care, in 2018 approximately one-third (34%) of Medicare beneficiaries (Jacobson,

Damico, and Neuman, 2018) were enrolled in a Medicare Advantage Plan and two-thirds

(69%) of Medicaid enrollees were enrolled in a comprehensive risk-based managed care plan

(Hinton et al., 2019). Although there is widespread adoption of managed care there is an

ongoing policy debate about whether the traditional FFS payment system for public health

insurance or the alternative managed care payment model better serves beneficiaries. Since

the ultimate goal of these programs is improving the health of the covered population while

shielding them from high healthcare costs, one measure by which we can judge the effec-

tiveness of these health insurance programs is how they ultimately impact the health of

enrollees.

In this paper, I study this question in the context of the Medicaid program. Medicaid

is the public health insurance program for the poor that covers approximately 70 million

beneficiaries annually. Medicaid managed care (MMC) introduces third party payers, health

plans or managed care organizations (MCOs). The health plan enrolls Medicaid beneficiaries

and receives a per-member per-month premium payment from the state Medicaid agency.

The health plan is then responsible to pay providers for services their enrollees use. Health

plans generate positive profits when spending on services is less than the premium payments

received from the state. There is a financial incentive for plans to “manage care” by encour-

aging members to substitute high-value services for low-value services, the classic example

of which is substituting a lower-cost physician office visit for hospital emergency department

care. Health plans may encourage more efficient service use through care coordination and
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utilization management: requiring beneficiaries use only network providers and acting as a

gate-keeper to avoid unnecessary care. These financial incentives could result in lower-cost

but equally effective care relative to FFS if plans are able to reduce unnecessary service

use or encourage substitutions that do not result in worse health outcomes. However, there

is also the potential for skimping on high-quality or necessary care to increase profits at

the expense of the beneficiary’s health. Because the effect of MMC (versus FFS) on health

outcomes, including hospital use, is ambiguous, it is important to study the effects of MMC

expansions empirically.

The evidence to date on the relative efficiency of Medicaid managed care is mixed (Gru-

ber, 2017). There are three key barriers to studying the effects of Medicaid managed care:

(1) data limitations (2) variation in program details across states and (3) selection. First,

once a beneficiary enrolls in a health plan, the fee-for-service claims which are use to measure

service utilization are no longer generated. In Medicaid, there is the additional challenge

of reconciling data across state programs. Second, states vary in the the details of their

managed care programs, including whether programs have mandatory or voluntary enroll-

ment, which populations are included, and which services are covered, limiting the ability of

researchers to draw broad conclusions about the general effectiveness of managed care. Fi-

nally, states and individuals must choose to opt in to Medicaid managed care. If individuals

that select managed care are different from those that remain in FFS, this selection must

be accounted for in order to obtain unbiased estimates of the effects of managed care on

outcomes.

In this study, I use national claims data combined with policy details and causal esti-

mation techniques to overcome these barriers. I study the effects of MMC on a particular

group of individuals, the Medicaid-Medicare dually enrolled (duals), for whom I can observe

FFS Medicare claims for inpatient hospital care both before and after Medicaid managed

care adoption. I supplement the claims data with program details and analyze different plan

types separately to assess how different combinations of covered services may have different
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effects. These program details also drive my analysis strategy. For counties with mandatory

enrollment, I use a difference-in-differences (DID) framework to exploit variation in county-

level program adoption over time to estimate plausibly causal impacts of MMC versus FFS

coverage. For individuals living in counties with voluntary enrollment, I address individual-

level selection into managed care using instrumental variables techniques. I provide the first

national estimates of the effects of three different MMC program types for duals: comprehen-

sive managed care (CMC), managed long-term services and supports (MLTSS), and primary

care case management (PCCM).

I find different effects of managed care for the three types of programs analyzed. MLTSS

programs, which cover the highest cost Medicaid paid services for duals, are associated

with increases in hospital use overall, and increases in the rate of potentially avoidable

hospitalization in some specifications/subgroups. For example, mandatory MLTSS programs

are associated with increases of 4.3% and 1.7% in non-metro and metro counties respectively

using the DID specification. The increases are driven by increases in hospital use among

those beneficiaries with four or more chronic conditions. While less precise, the IV estimates

for voluntary program enrollment show the same pattern with individuals with many chronic

conditions faring worse under MLTSS than those with few chronic conditions.

I find mixed results analyzing the effect of CMC programs that exclude long-term care

services. The DID analyses of mandatory programs estimate increases in hospitalization

rates similar in magnitude to those found for MLTSS programs. However, the IV analyses of

voluntary programs show decreases in hospitalization associated with these CMC programs.

These different effects are likely due to two related differences in the treatment effect esti-

mated. The DID results estimate an average treatment effect for counties in which individual

selection should be minimized because of mandatory enrollment policies. In contrast, the

IV estimates a local average treatment effect for a specific subgroup of individuals: those

that are induced to sign up for the voluntary CMC program because of the high penetration

rates of CMC programs in their county among non-duals.
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Finally, because only four counties in a single state had mandatory PCCM programs for

duals during the time period studied, I estimate the effect of PCCM programs using IV only.

I find that PCCM plans have no effect on the rates of hospitalization or potentially avoidable

hospitalization for either metropolitan or non-metropolitan counties.

These findings taken together show that different types of managed care programs have

different effects on hospital use, consistent with the financial incentives inherent in each

program type. MLTSS plans include the largest share of Medicaid-paid costs in the plan

covered services. However, the incentive to reduce hospitalization may be reduced due to

the fact that long-term care services are such a large share of plan covered services than

the Medicare cost-sharing portion of hospital costs plans are responsible to pay for duals.

However, CMC plans, for which the largest expense is typically Medicare cost-sharing, may

have a clearer financial incentive to reduce hospital use but little leverage with which to do

so. PCCM plans, which assign enrollees to a primary care provider to provide enhanced case

management services, have little leverage to change the hospital utilization patterns of duals

for whom Medicare is the primary payer for physician services.

Findings in this paper complement evaluations of early MLTSS programs in Arizona

(McCall and Korb, 1997) and Minnesota (Kane et al., 2007) as well as more recent studies

of MLTSS expansions in Tennessee and New York (Libersky et al., 2018). Those single

state studies found mixed results, with increases in hospital use in some states but decreases

in others. In the national data, my findings with respect to MLTSS programs provide

an important data point for policymakers considering whether or not these policies are

successful. Proponents of managed care claim the introduction of third party health plans

will reduce costs by reducing hospital use. At the same time, opponents of managed care,

especially for long-term care, worry that plans will restrict access to high-quality care and

hospital use will increase. While I am able to examine plans that cover Medicaid services

only in this study, newer combined Medicare-Medicaid financial alignment demonstrations

created by the Patient Protection and Affordable Care Act began enrolling duals beginning
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in 2013. It will be important for policymakers to understand how these newer models impact

costs as well as utilization and health outcomes. This paper is a first step in that direction,

providing the first national estimates of CMC, MLTSS, and PCCM effects on hospitalization.

This study better informs policymakers as to how MMC effects hospitalization for duals and

will to allow states to make more informed decisions about the effects of transitioning duals

into their MMC programs. It also draws attention to how MMC expansions could impact

utilization of Medicare-paid services.

3.2 Institutional Background

In this study, I focus on a particularly important group of Medicaid beneficiaries, those that

are Medicare-Medicaid dually enrolled (duals). Duals account for a disproportionately large

share of program spending and are the target of many recent policy reforms. Duals eligible

for full-Medicaid benefits account for 10% of Medicaid beneficiaries but 31% of program

spending due to their high utilization of services, especially long-term care (Data Book:

Beneficaries dually eligible for Medicare and Medicaid 2018).

Duals qualify for Medicare benefits due to age or long-term disability and Medicaid

due to low income and assets1. Duals are a diverse group with varied and complex health

care needs. In 2013, 46% of duals originally qualified for Medicare due to age and 54%

due to disability (Data Book: Beneficaries dually eligible for Medicare and Medicaid 2018).

The pathways for enrollment in both programs vary by age. The majority of duals that

first qualify for Medicare only due to age (elderly pathway) experience high out-of-pocket

spending for non-Medicare covered services such as long-term care, “spending-down” their

assets and eventually qualifying for Medicaid (Feng et al., 2019). This group has high rates

of Alzheimer’s disease and other dementias and severe mental illness and high reliance on

1. States vary in their income and asset eligibility criteria with a minimum eligibility level of income at
the federal poverty level and $2,000 (individual) or $3000 (couple) in assets. In some states, individuals
can also qualify for Medicaid due to high medical need, when qualifying medical expenses meet a minimum
threshold.
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institutional care. In contrast, duals that first qualify for Medicaid only due to low-income

or disability, most of whom are less than 65 years of age when they qualify, then age into

the Medicare program when they turn 65.

Duals may be eligible for partial Medicaid support, receiving coverage for Medicare pre-

miums and cost sharing only, or full Medicaid benefits. Full benefits include long-term care,

such as nursing facility care and home- and community-based alternatives to nursing fa-

cilities, behavioral health services, and dental and vision coverage if the state covers these

optional state plan services. Because the focus of this paper is the effects of changes in

payment policy, this paper limits to full benefit duals, which in 2013, made up 72% of all

duals (Data Book: Beneficaries dually eligible for Medicare and Medicaid 2018).

Because of the concern that managed care may be harmful to high-cost groups due to

the incentive for plans to skimp on high-quality care, duals were largely excluded from early

MMC programs. However, recently states have begun to enroll duals in MMC programs with

the hope that MMC can curb program spending and increase access to necessary services

relative to the traditional FFS payment system. However, there has been little evidence to

date on how this change in financing has affected health outcomes and utilization among

this population.

By definition, duals are covered by two health insurance programs: Medicare and Med-

icaid. Medicare is the primary payer for medical services including hospital care (Part A),

post-acute care, physician visits and other outpatient services (Part B), and prescription

drugs (Part D). Medicaid is the primary payer for long-term care services and other services

that Medicare does not cover. While there are a set of mandatory services that states must

provide (ex. nursing facility care, home health), there are also optional benefits that states

may choose include in their programs (ex. personal care, case-management, vision, dental).

Medicare benefits are structured such that there are premium payments to enroll and de-

ductibles and coinsurance once services are used. For duals, Medicaid pays these cost-sharing

payments.
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In addition to the variation in services covered by state Medicaid programs, states also

vary in their implementation of MMC. Medicaid traditionally was a FFS system and, over

time, MMC has been adopted to varying degrees by the states. To enact a MMC program,

states must get approval from CMS. However, states have flexibility in many aspects of how

they implement their MMC program. This results in significant variation across states in

MMC program features: eligibility groups included, whether the enrollment is mandatory

or voluntary, whether MMC is available statewide or in specific counties, and what services

are covered by the program versus what services are “carved-out” and remain FFS.

When Medicaid managed care plans were first adopted by states in the 1990s, most states

specifically excluded duals from the eligibility groups that could enroll, instead enrolling pri-

marily low-income families and children. These early MMC programs specifically excluded

long-term care services from their managed care contracts, and long-term care continued

to be paid on a FFS basis. States excluded duals and long-term care services from these

early programs because of two major challenges to their inclusion. First, setting managed

care premiums in such a way that encourages plan participation without increasing Medi-

caid total costs for this relatively high-cost population is difficult. Second, health plans had

little experience contracting with the types of providers that duals used (namely long-term

care providers), making network adequacy requirements difficult to meet. However, as states

gained experience in operating their MMC programs, in the late 1990s and 2000s, states be-

gan enrolling elderly and disabled Medicaid beneficiaries, including duals, in managed care

plans. This corresponded with the creation of managed long-term care programs. To illus-

trate, in the 2000s, the number of states offering these long-term care plans rose dramatically,

from 8 in 2004 to 16 in 2012 (Saucier et al., 2012).

Because duals are enrolled in both Medicare and Medicaid, there are four possible com-

binations of Medicare and Medicaid coverage: (1) FFS for both; (2) Medicaid managed care

and Medicare FFS (3) Medicaid FFS and Medicare managed care and (4) Managed care for

both Medicare and Medicaid. Both health insurer participation and policies with respect to
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dual-eligible enrollment in health plans vary considerable from state to state and markets

within a state (Walsh and Clark, 2002). During the study time period, from 2005 to 2012,

the majority of duals had FFS Medicare and Medicaid. While there was an increase in the

share of duals enrolling in Medicare managed care, there was also a rise in the share of duals

that remained enrolled in FFS Medicare and enrolled in Medicaid managed care; this trend

provides the basis of my study design. I will compare individuals with FFS Medicare and

FFS Medicaid (control group) to those individuals that transitioned to Medicaid managed

care but maintained FFS Medicare coverage.

3.3 Literature Review

3.3.1 Effects of managed care in general

There is a large literature on the effects of managed care, with several literature reviews. One

often cited example is Glied (2000)’s Handbook chapter which synthesizes results from stud-

ies examining managed care from 1980 through the late 1990s. During this time, there was

marked growth in managed care in commercial health insurance and the Medicare program

and the review focuses on effects in these two markets. Glied highlights that both commercial

Health Maintenance Organizations (HMOs) and private Medicare plans have considerable

selection, with healthier individuals choosing managed care, making cross-sectional compar-

isons of outcomes under managed care and FFS subject to selection bias. However, even

when this selection is accounted for, most of the studies highlighted in the review find that

managed care reduces health care costs by reducing the use of inpatient hospital care without

resulting in adverse health consequences in the commercial and Medicare markets.

The RAND Health Insurance Experiment provides a rare randomized control trial of

HMO performance compared with FFS insurance with various degrees of cost-sharing. Com-

pared with the FFS insurance study arms, the HMO provided cost savings through reduced

hospital utilization and there was not evidence of adverse health outcomes for the overall
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sample (Manning et al., 1987). However, for those individuals in poor health and with low

income, there was evidence of poorer outcomes under HMO coverage, with increased hospital

use and serious symptoms. This finding suggests that as states expand MMC to duals, who

are generally in poor health and have low incomes, the potential for adverse effects of these

expansions on the health of this group should be considered.

3.3.2 Effects of managed care in Medicaid and Medicare

Two newer review papers focus specifically on managed care in Medicare and Medicaid:

Sparer (2012) and Gruber (2017). Sparer (2012) synthesizes the literature on how Medicaid

managed care affects costs, access, and quality. This review found mixed results with re-

spect to all three outcomes. Most of the studies reviewed were based on populations from

specific states, health plans or providers. There were two national studies reviewed: Duggan

and Hayford (2013) and Herring and Adams (2011). Duggan and Hayford (2013) ask how

the expansion of Medicaid managed care from 1991 to 2009 affects Medicaid expenditures.

Their use of national data allows them to find that MMC generates cost savings only in

states with high FFS Medicaid reimbursement rates. MMC is either cost neutral, or asso-

ciated with higher program spending, in states with low FFS reimbursement rates. This

suggests that MMC plans are able to generate cost savings primarily through negotiation of

lower prices with providers. While an important first step in understanding effects of MMC

expansions nationally, these results may not be generalizable to expansions of MMC to duals

and the authors do not consider impacts of MMC on health outcomes. The second national

study, Herring and Adams (2011), examines the effects of MMC expansions from 1999-2002

on utilization and access measures among non-elderly and non-dual Medicaid enrollees in

metropolitan counties using survey data. Using a difference-in-differences framework similar

to what I use in this study (treatment is MMC penetration at the MSA level), they find

generally null and mixed results, with both Medicaid MCO and commercial MCO penetra-

tion rates not affecting overall expenditures or having a non-emergency department usual
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source of care. While the sample restrictions to non-duals allow the authors to focus on the

populations and geographic areas that expanded MMC during the study time period, again,

their results may not be generalizable to duals.

There are a limited number of other national studies that were not included in these

reviews, none of which focus on the duals. Currie and Fahr (2005) used state level variation

in MMC penetration rates in the early 1990s to examine the effects of MMC on low-income

children. They find a change in the composition of Medicaid covered children due to MMC

expansions with black children and young children losing coverage and associated decreases

in annual doctor visits for these groups and, among the Medicaid covered, differential ef-

fects in annual doctor visits by age, chronic conditions and race. Zuckerman, Brennan, and

Yemane (2002) used cross-sectional survey data and county-level policy information to dis-

tinguish between effects of risk-based MMC (HMO) and PCCM programs and examined

effects on both children and Medicaid-only adults. They found that HMOs and PCCM

provide increased access (non-emergency room source of usual care) for children but less

beneficial effects for adults. Building on these earlier studies,Garrett, Davidoff, and Yemane

(2003) examined effects of expansions from 1991-1995 on children and AFDC women using

county level treatment assignment and distinguished between HMO and PCCM programs

but used longitudinal data. They found no effect of PCCM on access measures for women

or children; decreases in utilization and increased reports of unmet need for women living in

counties with mandatory HMO programs; and reduced emergency room use and improved

access to specialists among children in HMO counties. Both of these studies also estimated

effects of living a county with the choice between PCCM and HMO enrollment: however,

because of a lack of individual level data on which plan type individuals selected, they could

not speak to the effects of either plan type separately in these counties.

In a more recent study, Toseef, Jensen, and Tarraf (2019) examined the effects of MMC

on the non-elderly, non-institutionalized Medicaid enrolled, a subset of which are duals eli-

gible for Medicare due to disability using the Medical Expenditures Panel Survey (MEPS).
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They estimate separate effects for duals and non-duals on the rate of potentially avoidable

hospitalization. Using propensity score matching to account for differences in characteristics

of individuals that enroll in MMC versus those that remain FFS, they find that duals have

increases in potentially avoidable hospitalization associated with MMC while there is no ef-

fect for non-duals. The use of the MEPS results in several limitations. First, treatment must

be assigned at the individual level based on survey responses because geographic identifiers

finer than Census region were not available. While the propensity score method is used to

account for observed differences across individuals that opt in to managed care, it cannot

account for unobserved differences. Also, because the survey does not distinguish between

types of managed care, this study includes all MMC plan types as a single treatment. Fi-

nally the MEPS excludes two important groups of duals: older adults and those residing in

institutions.

Two studies were cited in Gruber (2017) that directly studied the effects of MMC ex-

pansions on patient outcomes, again with mixed findings. Both studies examine the effects

of mandatory comprehensive managed care (CMC) in California in the 1990s on birth out-

comes. Duggan (2004) finds that while CMC did not result in worse health outcomes for

infants, it did increase the costs of care. In contrast, Aizer, Currie, and Moretti (2007) find

a decrease in prenatal care in the first trimester and poorer health outcomes as a result

of CMC adoption. In contrast to these single state studies,Kaestner, Dubay, and Kenney

(2005) examined the effects of MMC expansions in from 1990-1996 on infant health na-

tionally, separately for PCCM and HMO programs. Using a pre-post study design, where

variation comes from changes in MMC program availability at the county level over time,

and comparisons by demographic groups (marital status, education level), they find that

while there were small decreases in prenatal care and increases in the incidence of low birth

weight associated with HMO programs, those decreases occurred among all groups analyzed,

even those groups that were unlikely to be Medicaid enrolled (married women, more than

12 years of education) suggesting that the decreases were not caused by MMC. While these
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studies investigate an outcome that is not relevant to duals, their mixed results highlight the

need for further study of the effects of MMC on health outcomes.

Perhaps more relevant to duals, in 2014 CMS commissioned an evaluation of 1115 Demon-

stration Waivers, with one evaluation specifically focused on MLTSS programs2. Due to data

limitations, the interim evaluation of utilization-based outcomes was limited to MLTSS pro-

grams in two states, New York and Tennessee (Libersky et al., 2017). Using propensity

score matching to create comparison groups, the authors find that MLTSS expansions were

associated with increased hospitalization in Tennessee and decreased hospitalization in New

York (Libersky et al., 2018). The authors acknowledge there is incomplete data on hos-

pitalization for duals enrolled in Medicare managed care due to lack of encounter records

so results reported should be interpreted with caution as they do not control for changes

in composition of the sample due to changes in Medicare managed care during the study

period. The final evaluation, expanding in scope to include additional states and a longer

period of time (2010-2017) is underway, but evaluations of the effect of MLTSS on hospital

utilization are limited to Medicaid only beneficiaries, again due to lack of encounter data for

Medicare managed care (Wysocki et al., 2019). The current study, therefore, complements

this evaluation work by (1) examining MLTSS and other MMC plan types nationally and

(2) focusing on duals with FFS Medicare.

3.3.3 Effects of managed care for duals

Duals may be especially vulnerable to Medicaid plans providing inadequate care for several

reasons. First, two payers, Medicare and Medicaid, are jointly responsible for financing their

care. Medicare is the primary payer for medical services for duals, but Medicaid plans are

only responsible for Medicaid-paid services such as long-term care. Because Medicaid plans

do not cover all costs of care, the financial incentives to reduce hospital use may be less strong

than under a single payer. Related to this fragmentation, Medicaid care coordination under

2. 1115 Demonstration Federal Evaluation & Meta-Analysis.
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MMC is limited to Medicaid-paid services and therefore may not be effective. Policymakers

have introduced Medicare special needs plans and combined Medicare-Medicaid plans to

address these issues of competing incentives of two payers. However, only a small share of

duals have been enrolled in these plans to date (Grabowski, 2009)(Grabowski et al., 2017).

Additionally, states often seek to include quality standards in their agreements with health

plans to limit plans’ ability to lower quality. The bulk of Medicaid spending for duals is

for long-term care but there are few agreed-upon standards for measuring long-term care

quality(Harrington, Wiener, and Musumeci, 2017) (Lipson, 2018). Regulating quality is

therefore especially challenging in this setting. Finally, and perhaps most importantly, duals

are in poorer health and have fewer social supports than the average Medicaid beneficiary

(Data Book: Beneficaries dually eligible for Medicare and Medicaid 2018). Attempting to

minimize costs in a very sick population that requires a high intensity of services may be

riskier than in a healthier population. These theoretical reasons suggest that expansion of

MMC may have different effects for duals than for the average Medicaid-only beneficiary

that has been the subject of most of the literature to date.

Supporting these concerns, there is suggestive evidence that managed care may result in

adverse outcomes for groups that are both low-income and in poor health. For example, the

RAND Health Insurance Experiment compared spending and outcomes among individuals

enrolled in a Health Maintenance Organization (HMO) to FFS insurance in a randomized

controlled trial. For the general population, the HMO reduced hospital use without resulting

in negative outcomes. However, for the subset of low-income participants in poor health,

the HMO resulted in increased hospitalization and higher incidence of serious symptoms

(Manning et al., 1987).

Several studies have examined the effects of Medicare managed care for duals. One analy-

sis of Medicare managed care plan switching rates found that high-cost Medicare beneficiaries

have higher rates of switching back to FFS than low-cost beneficiaries (Rahman et al., 2015),

suggesting that high-need individuals are not happy with their Medicare plans. There is also
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evidence that Medicare Advantage plans concentrate their enrollees in lower quality nurs-

ing homes (Meyers, Mor, and Rahman, 2018) and home health agencies (Schwartz, 2018).

Studying outcomes under Medicare Advantage have been limited because the lack of Medi-

care encounter records.

There are a few older studies examining the effects of Medicare managed care for Medicare

home health users. Medicare home health users are an example of a high-cost group of

Medicare beneficiaries as because home health care use indicates a serious adverse health

event requiring post-acute care. Results of these studies generally are consistent with other

evidence that high-cost beneficiaries may experience worse outcomes under managed care.

Shaughnessy, Schlenker, and Hittle (1994) found that HMO enrollees used lower intensity

home health services (fewer number of visits per week and fewer overall visits) than FFS

home health users and this lower intensity home health care was associated with poorer

outcomes related to functional status. Another study of hospitalized Medicare home health

users in California found that Medicare managed care enrollees and duals had higher rates of

readmission and preventable readmission than did their FFS counterparts (Experton et al.,

1999).

Compared to the evidence on Medicare managed care, the evidence on MMC for duals is

much more sparse. Grabowski (2006) summarizes evaluations of six different early managed

care programs that included long-term care in the managed care contracts. Programs were

mixed in their level of integration with Medicare and included PACE, the Arizona MLTSS

program, and county-based programs in WI, MN, TX, NM. Findings from these six programs

generally showed that there was no increase (or decrease) in hospitalization associated with

MLTSS. Effects on costs were mixed, with some programs experiencing with lower long-term

care costs and others had cost increases. Importantly, it was noted that all of these evalu-

ations suffer from a lack of rigorous evaluation methodology: evaluations either compared

unadjusted rates of hospital use and spending or adjusted only for observable characteristics

of enrollees. This is a key limitation for evaluating programs with voluntary enrollment.
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Perhaps most similar to the current study, Kim et al. (2017) analyzed all-payer claims

data from Oregon in 2011-2014 to compare utilization patterns among duals enrolled in

the four possible Medicare and Medicaid managed care combinations. The current study

compares two of these combinations: (1) FFS Medicare and Medicaid managed care and

(2) FFS Medicare and Medicaid. The authors of the study in Oregon found that service

use, including hospitalization, was similar across MMC and FFS Medicaid enrollees with

FFS Medicare. However, this single state study does not describe changes nationally or

aim to determine the effect of MMC on outcomes, instead focusing on describing differences

across enrollment groups. As the authors point out, during their study time period, Oregon

had relatively high enrollment rates in managed care in both the Medicare and Medicaid

programs, and so their findings in their single state study may not be representative of the

experiences of other states. The current study, using national data, will complement this

earlier work limited to a single state.

In summary, there is a vast literature on the effects of managed care on the general

population, but much less is known about the effects of Medicaid managed care for duals.

The evidence on the effects of managed care for high-cost, low income groups suggests that

these populations could suffer poorer health outcomes as a result of the change in payment

structure. Evidence in Medicaid managed care is mixed and based mainly on single state

studies of non-duals. While single states studies are currently being conducted to examine

recent MLTSS expansions, data limitations restrict evaluation of the effects on hospitalization

to non-duals. This paper seeks to fill this gap in evidence by providing the first national

estimates of the effect of three Medicaid managed care play types (CMC, MLTSS, and

PCCM) on hospitalization use for full-benefit duals.

3.4 Conceptual Framework

Medicaid was initially implemented with a FFS payment system, where providers are payed

directly by the state for services used by Medicaid beneficiaries. The FFS system may be
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inefficient for many reasons: prices are determined by the state, beneficiaries do not pay

directly for services, and beneficiaries do not have perfect information about the costs and

benefits of medical services. Under-use of services could arise if states set reimbursement rates

below the cost of providing care resulting in a lack of provider participation. Conditional on

sufficient supply, over-use could occur due to both supply and demand side incentives. On the

demand side, Medicaid beneficiaries face little or no out-of-pocket cost when using services

implying they have no incentive to seek out the lowest cost option when substitutes are

available. On the supply side, there is little incentive for care coordination across settings.

Additionally, demand inducement is also a concern: physicians both diagnose conditions

and recommend treatments so they may have the financial incentive to recommend services

beyond the point where the costs equal the benefits to the patient under the FFS system.

To combat these inefficiencies of the FFS system (and to provide budget stability), man-

aged care has been adopted by many state Medicaid programs. Rather than paying providers

directly for services, the state Medicaid agency provides premium payments to health plans

and health plans are responsible for paying providers for services used by their enrollees.

To prevent under-use of necessary services, plans are required to meet minimum network

adequacy requirements to participate in the program. States adopt different standards, but

generally, health plans must show that there are enough participating providers in their

networks and in the geographic area they serve to meet the demand of their enrollees. In-

efficiencies of FFS resulting in over-use are reduced by the financial incentives inherent in

transferring risk of high health care costs from the state to the health plan. Health plans

act as profit maximizing firms. As such, health plans have the financial incentive to reduce

costs of care for their enrollees in order to increase profits. The simplified profit function of

the health plan for time period t is:

Profitt = Premiumst − Cost of servicest

where Cost of servicest = Pricet × Quantityt
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Health plans can increase profits by reducing prices and/or quantities of services their en-

rollees use. First, health plans could reduce prices if they are able to negotiate with providers

for prices lower than the FFS rates. However, this is unlikely in the setting of Medicaid. In

fact, in their study examining the effects of MMC on program spending, (Duggan, 2004) find

that in relatively high FFS price states, there were spending reductions associated with the

introduction of MMC but in low-FFS price states, spending was unaffected or increased due

to the introduction of MMC. Alternatively, health plans could reduce prices and quantities

through care coordination and utilization management. They could (1) limit access to low-

value care, (2) shift the mix of utilization away from high cost types of care (for example,

substituting primary care office visits for more expensive emergency room care), and/or (3)

better manage care (e.g. manage blood-sugar for diabetes patient to avoid costly complica-

tions). The third mechanism, better managing care, is especially relevant when plans enroll

the same beneficiaries over multiple time periods. To illustrate this point, if a health plan

enrolls an individual in periods t and t+ 1, and if health care in period t can result in better

health in period t+ 1, then the plan may have the financial incentive to provide health care

in period t to avoid more costly care in the future. It should be noted that, in addition to di-

rectly shifting prices and/or quantities, plans may also increase profits by selecting enrollees

for whom the premium payments are higher than their expected expenditures on services

when there is imperfect risk adjustment.

It is unclear if these reductions in costs will be associated with changes in quality. If

plans are able to encourage reductions in unnecessary care and/or appropriate substitutions

between care settings/services, health outcomes could be improved. However, if plans re-

duce costs by reducing quality of care, “skimping” on quality or necessary services, MMC

could result on adverse health outcomes. State Medicaid agencies do regulate plan quality

to prevent this through public reporting of plan ratings, network adequacy requirements,

and minimum quality standards. However, for services and populations for which there is

little consensus on what constitutes high quality care, such as long-term care or care for
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complex patients, it is difficult for states to effectively monitor the quality of care provided

by health plans. Furthermore, high-cost duals with low incomes may be especially vulnerable

to skimping because of lack of advocacy and social supports. Incentives for skimping may

be stronger for these high-need individuals who have largely been excluded from studies of

effects of MMC on quality of care.

Another concern specific to duals is that they are insured by two public payers which often

face conflicting incentives. Medicare is the primary payer for medical services, such as inpa-

tient hospital, post-acute, and outpatient care, as well as prescription drugs while Medicaid

is the primary payer for long-term care (LTC) and other services excluded from Medicare.

Medicaid also pays the beneficiary cost-sharing payments: co-payments and coinsurance for

Medicare covered services and Medicare premiums. Grabowski (2007) outlines how the in-

centives inherent faced by each program may result in inefficient service use, specifically with

the case of LTC. Especially relevant to considering how MMC affects hospitalization rates is

the incentive for cost-shifting between the two programs. Medicare reimbursement rates are

generally higher than Medicaid rates for services such as nursing facility care. Medicare only

pays for nursing facility care that is classified as post-acute care, occurring directly after a

hospital stay. This provides a financial incentive for nursing homes to hospitalize patients

with Medicaid coverage in order to be able to have Medicare pay for care after the hospital-

ization. This fragmentation can also limit the financial incentive of a Medicaid health plan

to reduce hospitalizations. The Medicaid plan is responsible for Medicaid-paid services only.

The two payer system, then, results in a modified profit function for the Medicaid health

plan. A fully comprehensive Medicaid health plan would be responsible for only Medicaid-

covered services and payments. That is, the profit function becomes:

Profitt = Premiumst − Costs (Medicare cost-sharing + LTC + other Medicaid services)t

In the example of LTC and hospitalization, the MMC plan faces a trade-off. The health
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plan could provide high quality LTC to reduce hospital use. This would result in high LTC

spending but low Medicare cost-sharing spending. Alternatively, the plan could provide lower

quality LTC and risk paying higher Medicare cost-sharing hospital payments. The relative

amounts of cost-savings due to low-quality LTC or reduced hospital Medicare-cost sharing

determine which scenario maximizes the health plan’s profit. If plans were responsible for

the full cost of hospital care, the relative weight put on reducing hospitalizations would

be increased. As a result, the lack of accountability for the full scope of services due to

fragmentation could result in plans providing lower quality Medicaid services relative to if

they were responsible for the full scope of services. The main financial incentive for MMC

to reduce hospital spending relative to FFS, that plans provide coordinated, high-value care

to avoid high-cost care in the future, is blunted when the high-cost care in the future is paid

for by other payers.

In reality, though, most MMC programs exclude some Medicaid costs from the health

plan’s covered services. These exclusions are often referred to as “carve-outs”. Carving-out

services from Medicaid health plans further mediates the financial incentives for MMC to

reduce hospitalization. The three main program types adopted by states that include duals,

comprehensive managed care (CMC), managed long-term services and supports (MLTSS),

and primary care case management (PCCM), have different carve-outs, and therefore differ-

ent incentives for reducing hospitalization. This motivates the empirical analyses in which I

estimate the effect of MMC on hospital use separately by program type. Table 3.1 summa-

rizes the costs that the health plan is responsible for for each of the three program types.

Following the table, I describe each model in more detail.

Despite having “comprehensive” in the name, for duals, CMC plans are generally only

required to pay Medicare premiums and cost-sharing. They vary by state as to whether

they include dental and behavioral health services, but as I classify them for this study, they

do not include LTC. For Medicaid-only beneficiaries, these plans are comprehensive with

respect to acute care and physician services. However, because those services are Medicare-
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Table 3.1: Comparison of Medicaid managed care program types and the traditional FFS
payment model

Service MLTSS CMC PCCM FFS
Medicare cost-sharing Y* Y FFS FFS
Long-term care Y FFS FFS FFS
Other Medicaid Services Y* Y FFS FFS
Case management Y Y Y N

Y = Service is included in health plan covered services; FFS=service is carved out, payed FFS; N=Service

is not covered.

*=Services included in comprehensive MLTSS plans only, not in LTSS-Only plans.

paid for duals, they only provide the Medicare cost-sharing portion of those costs for duals.

Importantly, LTC continues to be paid directly by the state on a FFS basis. The profit

function for CMC plans is therefore:

ProfitCMC,t = Premiumst − Costs (Medicare cost-sharing + other Medicaid services)t

Plans may have the incentive to reduce unnecessary hospitalizations because they primarily

pay for Medicare cost-sharing. However, because the scope of Medicaid services is limited,

they may have little means to reduce hospital use.

In contrast, MLTSS plans do include LTC within the scope of plan provided services.

MLTSS plans are implemented in two ways: comprehensive MLTSS and LTSS-only. Com-

prehensive MLTSS plans cover LTC and Medicare cost sharing for medical services while

LTSS-only plans only cover LTC services (i.e. nursing facility care and home-and community-

based long-term care). Other Medicaid covered services are either paid FFS or included in a

separate health plan. By 2017, approximately 72% of MLTSS enrollees were enrolled in the

comprehensive MLTSS plan type while 28% were in LTSS-only plans (Research, 2019). For

the purposes of this analysis, I categorize any plan that covers long-term care as an MLTSS

plan, not distinguishing between the comprehensive MLTSS and LTSS-only plan types. The
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profit function for MLTSS plans (assuming they are comprehensive MLTSS plans) is then:

ProfitMLTSS,t = Premiumst − Costs (Medicare cost-sharing + LTC + other Medicaid services)t

In comparison to CMC plans that exclude long-term care, MLTSS plans may have more

leverage to reduce hospitalizations because they provide more services. However, they may

also have less of a financial incentive to do so, because the relative share of costs for Medicare

cost-sharing and covered Medicaid services is lower.

Relative to the CMC and MLTSS models, PCCM is essentially a FFS model. It consists

of paying a capitation payment to a primary care physician (PCP) to provide additional

care coordination services to her panel of patients. The primary care services, and all other

services, continue to be paid on a FFS basis. In this model, then, the PCCM health plan is

only responsible for these care coordination services.

ProfitPCCM,t = Premiumst − Costs (PCP Care coordination services)t

It is important to note that the capitated payment is usually quite small, on the scale of $3

per member per month and services provided are therefore quite limited(Foundation, 2012).

Of the models described, due to the lack of responsibility for either Medicare cost-sharing

or Medicaid-paid services, PCCM plans have the lowest financial incentive for reducing

hospitalization rates.

To put these different models in perspective, it is helpful to consider the amount of

spending due to the different categories of services. Table 3.2 summarizes Medicaid and

Medicare spending by service category for full-benefit duals from 2012.

On average, Medicare pays approximately 94% of inpatient hospital services and 75% of

outpatient services while Medicaid pays the remaining 6% and 25% respectively. For this

population, spending on LTC is more than six times the amount spent on Medicare cost

sharing. This highlights the differences in financial incentives by plan type, with MLTSS
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Table 3.2: Medicare and Medicaid spending by service type for full-benefit duals, 2012.

Service Average Spending Percent of program
($) spending (%)

Medicaid
Inpatient hospital incl. Medicare cost-sharing 275 2
Outpatient incl. Medicare cost-sharing 1978 11
LTC 14,379 81

Managed care premiums1 918 5

Medicare
Inpatient hospital 5,210 37
Outpatient 5,797 41
Skilled nursing facility 1,784 13
Home health 811 6

Source: 2017 Beneficiaries Dually Eligible for Medicare and Medicaid Data Book. MACPAC and MedPAC.

Average spending and percent program spending are for FFS, full-benefit Medicare and Medicaid duals.

Percents do not sum to 100 because not all categories of spending are included.

Note 1: Premiums for limited benefit Medicaid managed care plans.

plans being responsible for the highest share of total Medicaid spending, followed by CMC

plans, and PCCM plans responsible for the smallest share. Differences in covered services

by MMC plan type and the magnitude of spending by service types motivate the following

observations.

Observation 1: CMC programs have the greatest relative financial incentive to reduce

hospitalizations. They are responsible for the Medicaid-paid portion of inpatient and outpa-

tient spending but not long-term care. However, because the health plan is not the primary

payer for these services, their ability to impact hospitalization rates may be small. There-

fore, I expect to find that hospitalization rates to remain the same or decrease slightly under

expansions of CMC plans to duals.

Observation 2: MLTSS plans are the only plans that have a strong ability to affect

hospitalization rates because they cover such a large share of Medicaid covered services.

This is the main argument proponents use when touting the benefits of MLTSS expansion.

However, there may be limited incentive for plans to provide high-quality long-term care
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under MLTSS because hospitalization costs are only a small share of total expected costs,

approximately 1% given average spending amounts in Table 3.2. The effect of MLTSS on

hospitalization rates is therefore ambiguous and must be tested empirically.

Observation 3: PCCM will not impact hospitalization rates or only have modest effects.

PCCM provides care coordination service only, with only a very small premium payment to

coordinate Medicaid covered services. For duals, with their high reliance on Medicare paid

services and complex care needs, this small change will not be enough to impact hospital-

ization rates in a meaningful way.

3.5 Data

I use linked Medicaid and Medicare administrative data from 2005 and 2011-2012. I use

the Medicaid Analytic eXtract (MAX), which is generated by CMS from data submitted

by the states through the Medicaid Statistical Information System. Years between 2005

and 2011 are omitted due to data availability (these years of data were not available for

data reuse through existing University of Chicago data use agreements). While it would

be desirable to use more recent data for this study, MAX data is not currently available

for all states after 2012 due to the transition to a new data collection system. The MAX

personal summary (PS) file is a beneficiary-level file containing limited demographic informa-

tion (age,sex,race/ethnicity), county of residence, and Medicaid enrollment details including

managed care plan enrollment.

I also use the Medicare beneficiary summary file (MBSF), the MBSF-chronic conditions

supplement, and the MedPAR file. The MBSF and MBSF-chronic conditions supplement

contain beneficiary level data similar to that in the MAX PS: demographic information,

county of residence, and Medicare enrollment details. The chronic conditions supplement

contains indicators for 27 chronic conditions using the CCW algorithm based on diagnosis

codes across Medicare FFS claims 3. MedPAR is the Medicare Provider Analysis and Review

3. Chronic conditions data warehouse Condition Categories website: https://www.ccwdata.org/web/
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file that aggregates individual inpatient and skilled nursing facility claims to the stay level,

providing information about individual hospital stays including admission and discharge

dates, diagnosis and procedure codes, and Medicare payments.

A major barrier to analyzing the effects of managed care on utilization is the lack of

reliable data documenting utilization once a beneficiary is enrolled in a managed care plan.

When the state no longer pays providers directly for services, FFS claims are no longer

generated. Health plans are instead required to submit encounter records to reflect utilization

of their enrollees. However, because payment is not directly tied these records, there is little

incentive for plans to comply. As a result, encounter record quality varies widely from state

to state and by service within state (Byrd and Dodd, 2015). I overcome this limitation,

without having to rely on encounter data of questionable quality, by studying duals, for

whom Medicare remains the primary payer for hospital care even after the switch from

Medicaid FFS to MMC. The vast majority of duals, including those enrolled in MMC, had

FFS Medicare coverage during this time period. This allows me to use FFS Medicare claims

to measure hospital use. While this sample restriction comes with a loss of generality because

I omit individuals enrolled in Medicare managed care from the analysis, it is an important

first step in assessing the effects of MMC for duals.

The main analysis dataset is constructed by identifying individuals enrolled in Medicaid

and Medicare using the MAX PS and the MBSF. Because the dual code fields used to

determine level of Medicaid benefits (full versus partial dual) are available only quarterly in

2005 (rather than monthly in later years), data for all periods is aggregated to the quarter

level. Because the outcome of interest is hospital utilization as identified by fee-for-service

inpatient hospital claims, I then exclude individuals enrolled in Medicare managed care for

any month during the quarter. Individuals without a valid county code in the MAX data are

also excluded. Individuals with county of residence in Maine and Vermont are excluded from

the analyses due to anomalies in the MAX managed care enrollment data for those states.

guest/condition-categories
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Finally, because I control for long-term care use in the prior quarter in the analyses, I exclude

beneficiary-quarter observations from Q1 2005 and Q1 2011, because I do not observe prior

period utilization.

3.5.1 Key variables

Outcomes

The outcome of interest is inpatient hospital utilization obtained from FFS claims in the

MedPAR file. I operationalize this outcome using a binary indicator of any hospital stay in

the quarter. Reducing hospital use is often cited as the way managed care reduces costs, and

hospitalization among duals is an important and often targeted outcome of many programs.

Additionally, hospitalization may be particularly disruptive for duals given their poor health

status and lack of social supports. For instance, frail older adults may be more prone to

psychological distress or iatrogenic events due to a hospital stay (Creditor, 1993).

To evaluate the effectiveness of care outside of the hospital, of which Medicaid LTC is

an example, researchers have developed the concept of potentially avoidable hospitalization.

Diagnosis codes from the hospitalization can be used to identify these hospitalizations that

potentially could have been avoided with high-quality care in other settings. While originally

developed to assess health care at the population level, there are several variations of poten-

tially avoidable hospitalization that have been used in the context of care for older adults

and long-term care users in the literature to date (Maslow and Ouslander, 2012). In this

paper, I use the AHRQ Prevention Quality Indicators (PQIs) (AHRQ - Quality Indicators).

Treatment

Treatment is defined at the county level for the DID analyses and individual level for the

IV analyses. First, using the plan type codes in the MAX PS enrollment file, I classified

individuals as enrolled in (1) CMC or MLTSS (plan type 1 or 5), (2) PCCM (plan type 7)
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or (3) FFS (not enrolled in 1, 5, or 7). This enrollment file includes monthly indicators for

up to four plans which I convert to quarterly enrollment indicators, requiring enrollment

in a plan for all months in the quarter for which the beneficiary is alive to count as MMC

enrolled.

The plan type variables in the MAX PS has separate codes for CMC plans (code 1) and

MLTSS plans (code 5). However, states vary in how they code the plan type so that plan

type codes alone cannot distinguish between CMC plans that include LTC and those that

exclude LTC. For this reason, I supplemented the information from the PS file with state

program information from several sources to determine whether LTC was included in the

plan offerings in that county-quarter or not.4 With this information about what programs

are offered at the county level, I then classify individuals as either enrolled in a CMC plan

(that excludes LTC) or a MLTSS plan (with or without other services).

For the DID analyses, I aggregate the individual-level enrollment data to the county-

quarter level and calculate the rate of enrollment in each plan type (CMC/MLTSS, CMC,

MLTSS, and PCCM) among full-benefit duals with FFS Medicare at the county level. I then

construct a binary variable from these enrollment rates to classify counties as having each

type of program if the rate of enrollment is greater than one percentage point. This is the

Treatment×Post interaction term that is used in the DID analysis.

For the IV analyses, I use the individual level enrollment in each plan type. I make one

further refinement: for each plan type, the indicator for treatment takes on the values of 1

if enrolled in that plan type and 0 if not enrolled in any of the MMC plan types examined.

This excludes individuals that are enrolled in other plan types from the control group. This

restriction allows me to estimate treatment effects of each managed care plan type with

4. Sources for MLTSS program information include a series of CMS MLTSS expansion reports:
(Saucier, Burwell, and Gerst, 2005), (Saucier et al., 2012), (Lewis et al., 2017); 2011-2017 Medi-
caid managed care enrollment reports https://www.medicaid.gov/medicaid/managed-care/enrollment/
index.html; the NASUAD State Medicaid Integration Tracker http://www.nasuad.org/initiatives/

tracking-state-activity/state-medicaid-integration-tracker, the Medicaid 1115 Interim Evalua-
tion report for MLTSS Libersky et al., 2018, and the CMS report 2005 National Summary of State Medicaid
Managed Care Programs 2006.

137



respect to the traditional, FFS reimbursement as the alternative.

Instrument

I calculate the share of non-elderly, non-disabled Medicaid-only beneficiaries at the county

level that are enrolled in MMC plans (quarterly) using just the MAX PS. I restrict to non-

elderly, non-disabled individuals that are not duals to construct the instrument to get a

measure at the county level of managed care penetration, but among a group of Medicaid

beneficiaries that is quite different from the elderly or disabled duals that comprise the target

population of the study. As described for the treatment variables above, the instrument

is also calculated at the county-quarter level separately for CMC and/or MLTSS, CMC,

MLTSS, and PCCM plans.

Mandatory versus Voluntary Enrollment

The “treated” groups are identified for the DID and IV analysis based on whether or not there

is mandatory or voluntary enrollment in the MMC plan type for duals at the county level.

I determine if plan enrollment is mandatory versus voluntary by using Medicaid managed

care enrollment reports5 and the CMS State Managed Care Profiles 6.

Controls and stratification variables

Beneficiary age, sex and race/ethnicity are obtained from the Medicare enrollment file. I

use the RTI race code variable which was developed using name and zip code information

to correct the under reporting of Hispanic and Asian ethnicity/race in the raw race code

populated from Social Security records. Mortality is obtained from the Medicare date of

death field. The MBSF-chronic conditions supplement is used to identify each of the 27

5. I relied especially on the 2016 Managed Care Program Features by State available at: https://www.

medicaid.gov/medicaid/managed-care/enrollment/index.html

6. Profiles & Data Collections, Individual state profiles: https://www.medicaid.gov/medicaid/

managed-care/state-profiles/index.html
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chronic conditions. Then variables are constructed to identify number of chronic conditions,

categorized into 0-1, 2-3, 4-5 and 6 or more, to identify multi-morbidity. Original reason

for Medicare entitlement, aged or disabled, is from the MBSF as well. Finally, I identify

Medicaid paid LTC use using a combination of 1915(c) waiver enrollment from the MAX

PS and TOS and CLTC codes in the MAX LT and OT files. I flag an individual as using

LTC if they are enrolled in a 1915(c) waiver for at least one month or have at least one

institutional LTC service (TOS codes 2,4,5,7) or HCBS (CLTC codes 10-20,30-40) claim

during the quarter following methods described in Peebles et al., 2017. LTC use is assessed

in the prior quarter to avoid concerns that treatment (MMC enrollment) could influence

receipt of LTC. However, it should be noted, that for the subgroup enrolled in MLTSS

programs, it is possible that LTC is under-reported if encounter data is incomplete. This

would result in misclassification in the stratification by LTC use for the MLTSS treatment

analyses. That is, if encounter records are incomplete, some individuals that used LTC would

be in the non-LTC user group for that stratification.

County of residence

County is assigned from the county of residence field in the MAX PS. I use the MAX PS

and not the MBSF in order to consistently assign county codes to both the main sample

population of duals and the Medicaid-only beneficiaries in order to construct the instrument.

Individuals are excluded from the analyses (and county level enrollment rates) if they did

not have a valid residence code. This includes individuals that had residence county outside

the state for which they were enrolled in Medicaid since those counties are not reported in

the MAX PS. Using these county codes, I link in two sources of county level data: Rural-

urban continuum codes7 and the Area Health Resource File8. I collapse the Rural-Urban

7. United States Department of Agriculture, Economic Research Service, 2013 version. https://www.

ers.usda.gov/data-products/rural-urban-continuum-codes/

8. Health Resources & Services Administration. Data from 2005 requested via email communication.
https://data.hrsa.gov/topics/health-workforce/ahrf

139



Continuum codes to metropolitan counties (codes 1-3) and non-metropolitan counties (codes

4-9). I control for county-level supply of hospital beds and nursing facility beds per 1000

population from the Area Health Resource File.

3.6 Methods

I seek to estimate the causal impact of MMC expansion on hospitalization rates among duals.

One can conceptualize this treatment effect by considering the following randomized con-

trolled trial (RCT): the researcher randomly assigns treatment status among a representative

sample of the population of full-benefit duals. Treated individuals are enrolled in a MMC

plan and control individuals have FFS Medicaid coverage. Any differences in hospitalization

rates between the two groups could be attributed to managed care due to randomization.

In the absence of this RCT, I rely on quasi-experimental methods for this study. In order

to estimate causal effects, we must account for selection in this non-randomized setting:

i.e. the fact that who is treated depends on choices made by beneficiaries. In general,

individuals that enroll in managed care tend to be healthier than their FFS counterparts.

Multivariate regression, even controlling for observable characteristics, may be subject to

omitted variables bias if there are unobserved factors that are related to both treatment

status and health outcomes. To account for this selection, I propose two different strategies:

difference-in-differences and instrumental variables.

The use of two different analysis strategies is driven by an important variation in program

characteristics: whether enrollment is mandatory or voluntary. The two methods estimate

treatment effects for different populations: DID estimates an average treatment effect for the

entire population while IV estimates a local average treatment effect for individuals induced

to take up treatment because of the instrument. DID is intuitively appealing when enrollment

is mandatory and treatment is assigned at the county level. IV, in contrast, uses variation in

an instrument, in this case county-level MMC enrollment among non-disabled, non-elderly

Medicaid-only beneficiaries (hereafter referred to as non-duals), to predict individual MMC

140



enrollment among duals. This addresses selection at the beneficiary level, estimating a local

average treatment effect for beneficiaries who enroll in MMC due to county-level MMC rates

among a different population. Results from each analysis therefore complement each other

and provide a more complete picture of the effects of MMC on hospitalization for duals than

either would on its own.

In the remainder of this section, I describe how I implemented each analysis in detail,

along with the assumptions required for the estimated treatment effects to be interpreted as

causal effects.

3.6.1 Difference-in-differences

To analyze the effects of MMC on hospitalization when MMC enrollment is mandatory, I

estimate a difference-in-differences (DID) model (or more generally a fixed effects model).

Treatment is assigned at the county level for each time period and counties experience

changes in treatment status at different times to reflect the fact that counties implement

mandatory MMC programs throughout the study period. TreatMC,ct = 1 when county c

had a mandatory MMC plan in period t and TreatMC,ct = 0 if it had no plan in that period.

The DID estimating equation is therefore:

Yict = α + βMCTreatMC,ct + β1 ∗X1,it + β2 ∗X2,ct + γc ∗ Cc + γt ∗ Tt + εict (3.1)

where subscripts i, c and t represent individual, county and time respectively. γc and λt

are county and time (quarterly) fixed effects. Treatct is equivalent to the Treatment×Post

interaction term in the standard DID framework. βMC is the DID estimate. Three separate

regressions were estimated, one for each type of managed care (CMC or MLTSS, CMC, and

MLTSS9). X1,it are individual level characteristics and X2,ct are time varying county level

9. PCCM effects will not be estimated using DID because PCCM is nearly always implemented with
voluntary enrollment. Only four counties in Utah had mandatory PCCM programs for duals during the
study time period. For the same reason, CMC will not be estimated using DID for non-metropolitan
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characteristics.

The DID method requires the parallel trends assumption in order for results to be inter-

preted as the causal impact of MMC on hospitalization rates. The intuition of the parallel

trends assumption is that in the absence of treatment, treated and control counties would

have exhibited the same changes in the outcome over time. For this application this assump-

tion can be stated as follows: in the absence of MMC expansion, the rate of hospitalization

would have changed the same amount in the counties that did adopt MMC as in the counties

that did not adopt MMC. This assumption cannot be directly tested, because the counter-

factual, what would have occurred in the treated counties had they not been treated, cannot

be observed.

The parallel trends assumption would be violated if there was a shock other than managed

care adoption that influenced treated and control counties hospitalization rates differentially

during the study time period. There are two threats to the parallel trends assumption that

I directly address: changes of other MMC plan types in the control counties and changes in

the composition of the study sample due to Medicare managed care expansions. I describe

each of these problems, and approaches I use to address them, in the next two sub-sections.

Control group

Since treatment is defined as having mandatory enrollment for a particular type of MMC

plan in the county, counties with no changes in that type of managed care make up the

control group using the specification in Equation 3.1. However, it is possible for a county

to have no changes in one plan type while having changes in another plan type. This would

violate the parallel trends assumption because the control counties would experience a policy

change correlated with treatment status. To address this problem, I only include counties in

the control group if they have no change in any MMC plan type during the study period. For

example, during the study period, North Carolina implemented a PCCM program statewide

counties because very few non-metropolitan counties had mandatory enrollment for this plan type.
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but had no CMC or MLTSS program. NC counties are therefore excluded from the control

group for analyses of CMC and MLTSS effects. This is operationalized as follows: to be

included in the control group, a county must have changes in enrollment rates among duals

of less than 1 percentage point per quarter during the study time period. I identify 1,257

counties that did not have changes in enrollment rates of any type of MMC (CMC, MLTSS

or PCCM) during the study period.

Sample composition changes

An additional source of bias arises if there are changes in the sample composition over time

that are correlated with both treatment status (adoption of MMC program) and outcomes

(hospitalization). One such change is the expansion of Medicare managed care during the

study period. Consistent with national trends among all Medicare beneficiaries (Patel and

Guterman, 2017), I find that Medicare managed care enrollment among full-benefit duals

has increased considerably during the study time period, from approximately 5.8% in Q4

2005 to 19.3% in Q4 2012 (calculation from MBSF-MAX PS, not shown).

Because, in general, Medicare managed care plans enroll healthier beneficiaries, if Medi-

care managed care expansion is correlated with MMC expansion, this causes a threat to

identifying the causal impact of MMC on hospital use using DID. I find that the expansions

are indeed correlated. During the study period, counties with the largest decline in the share

of duals that have FFS Medicare coverage are also counties with the largest increases in en-

rollment in CMC/MLTSS plans among FFS Medicare enrolled duals. I show this correlation

by visual inspection of the changes in FFS Medicare shares and change in CMC/MLTSS

enrollment changes in Figure 3.2. I also tabulate change in each plan type enrollment for

each quintile of change in FFS Medicare in Table 3.3. Both exhibits illustrate that coun-

ties with large declines in the share of duals enrolled in FFS Medicare also have the largest

increases in MMC enrollment. The first column in the table also shows that counties with

large declines in FFS Medicare are the most likely to switch between offering CMC plans
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that exclude LTC at the start of the study period to offering MLTSS plans by the end of

the study period.

Finally, to describe how Medicare managed care expansion appears to drive compositional

changes in the sample of beneficiaries that remain in FFS Medicare, I tabulate sample

characteristics separately by year and Medicare managed care status in Table 3.4. The

mean age and share eligible for Medicare due to age decreased for the overall population

of full-benefit duals from 2005 to 2012. However, the mean age and share aged decreased

more among those with Medicare managed care as compared to FFS Medicare. That is,

Medicare managed care health plans began enrolling younger beneficiaries with disabilities

during the study period. Additionally, the racial compositions of the two groups also changed

differentially from 2005 to 2012. The share of Medicare managed care enrollees that are white

declined more while the share that are black, Hispanic and Asian rose more than among the

Medicare FFS group. These large demographic changes among Medicare managed care

enrollees were also associated with a sharper decline in mortality over the study period than

was observed in the FFS Medicare group. This suggest that over time, the full-benefit duals

that remain in the analysis sample because they have FFS Medicare coverage become sicker

relative to the excluded group that has Medicare managed care coverage.

In the main results, I use inverse propensity score weighting to account for changes in

sample composition over time (Rosenbaum and Rubin, 1983) (Heckman, Urzua, and Vytlacil,

2006). I do this sequentially by restricting the sample to observations in the last time period,

Q4-2012 and one other period, t, and generating a propensity score for each observation of

the probability of being in the Q4-2012 time period. I repeat this procedure in each time

period that is not the final time period. The following specification is used to generate the

propensity score sequentially for each time period:

Pr(t = Q42012) = probit(β1 ∗X1,it + β2 ∗X2,ct
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Then, I use the generated propensity scores to calculate inverse propensity score weights,

using nearest neighbor matching without replacement and a caliper of 0.1. This results in

weights of 1 for observations in the final time period and weights between 0-1 for observations

in all other time periods. Observations that are not in the common support of the propensity

scores are assigned weight 0. I verify the propensity scores result in a balanced sample by, for

each time period, checking that the standardized differences between the final time period

characteristics and period t characteristics using weights are less than 10%. Standardized

differences are plotted in Figure 3.3. To illustrate balance more intuitively, I also tabulate

sample characteristics in Q4 2005 and Q4 2012 with both the raw and weighted data in Table

3.7. This shows that the changes in the sample composition are smaller using weighting

than in the raw data. As expected, the policy change of MMC expansions is still present

in the weighted data and there are differences in outcomes (hospitalization, mortality) that

remain after matching. This approach allows me to analyze all counties but may come at the

expense of internal validity because the propensity score method only accounts for observable

differences in the sample composition over time and not for unobservable differences.

Evidence supporting the parallel trends assumption

I explore the validity of the parallel trends assumptions in two ways. First, I plot hospi-

talization rates over time for treated and control counties and use visual inspection to see

that they are similar in the period before MMC adoption. This is less straightforward than

in the standard case when treatment occurs at the same time for all counties. I separately

plot by treatment date: generating ten plots of mean hospitalization rate over time by the

first period where I observe the MMC program is present in the enrollment data (i.e. the

share of duals in the MMC plan type is greater than 1%). For counties that adopt MMC

in quarter 2 of 2005, whether or not there are parallel trends cannot be assessed because we

do not observe enough pre-periods. However, in later periods, I can observe trends in the

outcome in two or more periods to assess whether it appears that the control counties are a
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reasonable comparison group to the treated counties.

For the subset of counties where MMC is adopted Q2 2012 and earlier, I can also use

regression to assess the validity of the parallel trends assumption. I do this by including one

and two period future treatment (i.e. lead Treat) in addition to the main fixed effects by

estimating the following equation:

Yict =f(α + βMCTreatMC,ct + ζ1TreatMC,c(t+1) + ζ2TreatMC,c(t+2)+ (3.2)

β1 ∗X1,it + β2 ∗X2,ct + γc ∗ Cc + γt ∗ Tt, ε)

If treatment and control counties have the same trends in the absence of MMC expansion,

then future MMC enrollment should not predict hospital use in the current period. A test

of joint significance of these lead terms is equal to zero provides more evidence that the

trends in the outcome in the pre-periods are the same for the treatment and control counties

(Angrist and Pischke, 2009).

Initial examination of these checks led me to exclude the most rural of counties from the

analyses. Counties with rural-urban continuum codes of 8 and 9 were excluded as a result.

These counties are mostly in the control group, especially for the DID analyses, because they

are less likely to adopt MMC for duals during the study time period.

3.6.2 Instrumental variables

The second analysis strategy I employ is instrumental variables, which I use to estimate

the effects of MMC programs with voluntary enrollment policies. Rather than estimating

the average treatment effect (as in DID), IV estimates a LATE, the local average treatment

effect for compliers. The IV method is implemented using two stage least squares (2SLS).
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The two stages are:

1st stage: MMCict = α0 + α1Zct + α2Xic(t−1) + Countyc + λt + υict

2nd stage: Yict = β0 + β1
ˆMMCict + δ2Xic(t−1)+

Countyc + λt + εict

Zct is the instrument: county level Medicaid managed care penetration among non-disabled,

non-elderly Medicaid-only beneficiaries (non-duals). ˆMMCict is the predicted probability

of enrolling in MMC for individual i in county c at time t due to the instrument and other

individual and county characteristics. The coefficient of interest, the LATE, is β1 from the

second stage. The LATE I estimate, then, is for the group of individuals (duals) that are

induced to join MMC plans because of the MMC penetration rate of non-duals, and not

related to unobservable characteristics of the individuals themselves. Because the LATE is

identified from individual level enrollment decisions, it is best suited for analysis of programs

that are implemented with voluntary (not mandatory) enrollment policies. The instrument

does not have sufficient predictive power in the first stage when enrollment is mandatory.

Therefore, while the DID is limited to counties with mandatory enrollment, the IV is limited

to counties with voluntary enrollment.

To interpret the IV estimates as a LATE, three assumptions must be made: (1) strength,

(2) conditional independence and (3) the exclusion restriction. I describe the specific instru-

ment and related assumptions in turn in this section.

The instrument I use is the share of non-disabled, non-elderly Medicaid-only beneficiaries

enrolled in MMC at the county level. This instrument is conceptually appealing because it

captures variation in the rate of non-duals, a separate population of Medicaid beneficiaries,

to predict individual enrollment of duals in MMC plans. If there are characteristics about a

health care market that encourage Medicaid managed care, such as state Medicaid program

features, population density, and provider characteristics and market power, they likely
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predict MMC penetration for both non-duals and duals (strength). This first assumptions

is directly tested by running the first stage regression and verifying that there is sufficient

predictive power.

The conditional independence and exclusion restriction assumptions cannot, however,

be directly tested. The conditional independence assumption is that the instrument is not

correlated with the original confounding factors. In this case, the share of MMC enrollment

among Medicaid-only beneficiaries is not correlated with underlying health of individual

full-benefit duals. Conceptually, this is plausible. Because the instrument is derived from a

different population than the treatment, it is reasonable to assert that the underlying health

of individual dual-eligible beneficiaries is not associated with adoption of MMC among non-

elderly, non-disabled Medicaid-only enrollees at the county level.

Finally, the exclusion restriction is that the instrument does not directly impact the

outcome, only through the channel of the endogenous variable. In this case, this means

that the share of MMC enrollment among non-duals cannot directly impact hospitalization

of duals. Conceptually, this also seems plausible. Duals are by definition either elderly or

disabled while the instrument is calculated for Medicaid-only beneficiaries that are explicitly

not elderly or disabled. These two populations generally have distinct health care needs

(ex. elderly and disabled seek care from providers with expertise in diseases of aging and

disability care while Medicaid only focus is maternity, pediatric and preventative services).

Because they see different providers for these different services, it is likely that spillovers of

convergence such as documented in the studies of Medicare Advantage (Baicker, Chernew,

and Robbins, 2013) may not be as likely in these two groups with different health care needs.

While these two assumptions cannot be directly tested, I provide evidence to support

making them in two ways. First, following Baiocchi Michael, Cheng Jing, and Small Dylan

S. (2014), I tabulate sample characteristics for the individuals living in counties with values

of the instrument that are less than the median versus greater than the median and calculate

standardized differences between those two groups (reported in the Appendix). However,
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because I will control for observable characteristics of individuals and counties in the IV anal-

yses, the strong assumption of unconditional independence which is demonstrated with this

approach is not necessary. As a second approach, then, I check for conditional independence

using regression with the instrument as the outcome. I estimate the following equation:

Zct = η0 + η1Xict + η2Xic(t−1) + Countyc + λt + υict

I report coefficients for each of the individual and county characteristics in Xict and Xic(t−1)

and the t-test for significance of each characteristic, conditional on the other covariates. If

coefficients are near zero and not significant, conditional on other observable covariates, then

this provides some evidence that conditional on observable characteristics, the instrument is

exogenous to the underlying characteristics of the sample.

3.6.3 Stratification

For both the DID and IV analyses, I stratify by metropolitan and non-metropolitan (metro

and non-metro) county of residence. Areas with higher population density tend to have CMC

and/or MLTSS programs while more rural areas tend to have PCCM programs. This is in

large part due to the differences in the health care markets: rural areas often cannot attract

insurers to enter more comprehensive managed care arrangements. While I do account for

fixed county-specific differences in levels in hospitalization rates using county fixed effects

for both the DID and IV estimation, it is possible that differences in counties that are urban

vs rural could confound my results. To avoid this, I stratify all the analyses by metro versus

non-metro status.

Additionally stratification is used to study if there are heterogeneous effects of MMC

expansions on hospitalization. Because I am using individual level data, I am able to stratify

by the following characteristics of beneficiaries: original reason for Medicare enrollment

(elderly vs disabled); 0-3 vs 4 or more chronic conditions; and whether the individual used
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Medicaid long-term care services in the prior quarter. Because of the suggestive evidence

that managed care may result in worse outcomes for sicker populations, this will help see

if those with many many chronic conditions or that use long-term care services, indicative

of significant functional or cognitive impairment, do indeed fair worse under MMC than

healthier individuals. I also stratify by the ten most common chronic conditions in the

population of duals: Hypertension, high cholesterol, diabetes, rheumatoid arthritis, ischemic

heart disease, anemia, depression, congestive heart failure, Alzheimer’s disease and other

dementias, and chronic obstructive pulmonary disease (COPD).

3.6.4 Limitations

I exclude Maine and Vermont because of data quality concerns as well as the most non-

metropolitan counties. The DID analysis also excludes counties that had changes in more

than one plan type at the same time to avoid violation of the DID identifying assumption of

parallel-trends. Results in the analysis sample, therefore, may not be generalizable to these

excluded counties.

Each analysis relies on fundamentally untestable assumptions. While I’ve provided evi-

dence to support them, it is possible they are violated.

This study analyzes a specific combination of Medicare and Medicaid managed care.

Individuals enrolled in Medicare managed care are excluded because the outcome, hospital-

ization, cannot be measured. As a result, performance of PACE plans or Medicaid managed

care for individuals also enrolled in Medicare managed care cannot be assessed. Integrated

models, where Medicare and Medicaid services are covered in a single plan or in separate

plans owned by the same insurer, are excluded. These newer, more integrated models are

becoming more common over time through the new Medicaid-Medicare combined plans and

dual special needs plans (D-SNPs); however, many counties and states are adopting Medicaid

only managed care as a first step toward integrated managed care for duals. Their experi-

ences in this first stage should be studied and used to guide development of more integrated
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models as markets are developed to support them. It is also possible that some counties

may never be able to realize fully integrated plans due to the nature of their health care

markets; if this is true, then experiences analyzed in this paper of Medicaid only managed

care programs for duals can help guide policymakers in determining how these programs

affect outcomes for duals.

3.7 Results

3.7.1 Sample characteristics

I identify 46.1 million beneficiary-quarter observations that meet the main sample inclusion

criteria: (1) full-benefit duals with FFS Medicare, (2) a valid county of residence code, (3) do

not reside in Maine or Vermont or a county with the most rural of the rural-urban continuum

codes10, and (4) are observed for at least two sequential quarters in 2005 and 2011-2012 with

no missing data. Table 3.5 describes these sample restrictions at the individual level.

From this population of duals, for the DID estimation, I restrict the sample to include

only counties in the control group that have no changes in any of the MMC plan types. The

treated counties are limited to those counties with mandatory enrollment. These additional

sample restrictions for the DID analyses, which are specific to each plan type analysis, are

shown in Table 3.6 at the county level.

I plot the county-level Medicaid managed care penetration rates over the study period by

the four plan types I evaluate in Figure 3.1. This illustrates the extent of the policy change

that I am evaluating. The mean penetration rate of CMC or MLTSS plans grow from 3.7%

in 2005 to 13.0% in 2012 and most of this growth is due to the expansion of MLTSS plans.

This is a combination of two different types of expansions in MLTSS; first is that counties

with no Medicaid managed care for duals began new MLTSS programs, and second, some

10. The rural-urban continuum codes excluded are 8 and 9. Code 8=Nonmetro - Completely rural or less
than 2,500 urban population, adjacent to a metro area. Code 9=Nonmetro - Completely rural or less than
2,500 urban population, not adjacent to a metro area
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counties transitioned their CMC plans that excluded LTC to including LTC.

3.7.2 DID results

Weighting to address sample composition changes

First, I must address the fact that the composition of duals with FFS Medicare, the study

population, changes over time in ways that may be correlated with both MMC expansions

and hospitalization rates. The sample composition changes are illustrated in the first two

columns of Table 3.7, tabulating sample characteristics in the fourth quarters of 2005 and

2012. Over time, FFS Medicare duals mean age decreases as the share of duals that are

eligible for Medicare due to age (versus disability) decreases. The racial composition also

changes: the share of FFS Medicare duals that are white decreases while the share that are

Hispanic, Asian or other race increases. At the same time, the share of FFS Medicare duals

has an increase in prevalence of multiple chronic conditions and long-term care use. The

quarterly mortality rates, though, decline among the FFS Medicare dual population over the

study period, due in part to the lower average age over time.

Last two columns of the Table 3.7 show the same sample characteristics using inverse

propensity score weighting to “balance” the sample composition over time on observable

characteristics. As described in the methods section, the propensity score is the propensity

to be in the final period, Q4-2012. Weighting decreases the magnitude of the changes over the

study period as intended for all of the characteristics used to generate the propensity score.

The weights balance the share that qualify for Medicare due to age versus disability, which

was one of the largest differences in the raw data. As intended, weighting with propensity

scores only improves balance on the characteristics that were included in the propensity score

model (demographics, aged vs. disabled, long-term care use, chronic conditions, county level

metropolitan status and supply of hospital and nursing facility beds); the observed expansion

in MMC enrollment and the decline in hospitalization rates observed in the raw data persists
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in the weighted data.

Parallel trends assumption

The DID method allows for these baseline differences between treated and control counties.

However, DID requires that the trends in outcomes in both groups of counties would have

been the same had the treated counties not adopted MMC programs. Next, I turn to an

exploration of this assumption. First, plots of the mean rate of hospitalization over time,

separately by treatment and control groups and by date of first observed MMC enrollment

are shown in Figures 3.4 - 3.6. It should be noted that most new enrollment begins in

the second quarter of each year and there are a large share of counties that have adopted

MMC during the first period of the data so for those counties, we cannot assess whether

there are common pre-trends. There is considerable noise in the data for other quarters with

only a small number of counties that first adopt MMC. Therefore, I focus on plots in the

second columns showing mean county level hospitalization rates for counties that first have

enrollment in their MMC plans in Q2 2011 and Q2 2012. For each plan type, it does appear

that the control and treated counties have similar trends prior to MMC adoption.

Second, regression estimates including leads of the treatment indicator are shown in

Tables 3.8-3.10 for the three plan types. Separate regressions were run for metro and non-

metro counties and for the two outcomes, any hospitalization and potentially avoidable

hospitalization (PQI). For each outcome and metro/non-metro county sub-sample, the first

column reports the coefficient of interest for the DID regression, only including observations

Q2-2012 and earlier for which the lead treatment terms are observed. The second column

lists the coefficients from estimating Equation 3.2, including the additional lead terms. If

the parallel trends assumption holds, we expect to see that future treatment does not affect

the current period outcomes. That is, the coefficient on the treatment indicator for the

current period should remain the same when the lead terms are added to the model and the

coefficients on the lead terms should be zero.
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I find that this is the case for most of the treatments, outcomes and subgroups analyzed.

Table 3.8 analyzing CMC/MLTSS programs, shows that none of the lead terms are statisti-

cally significant at the p < .01 level. The overall test of joint significance of both lead terms

cannot reject the null hypothesis of zero coefficients in any of the regressions.

Next I report the coefficients examining CMC and MLTSS programs separately. The

pre-trends check was only conducted for metropolitan counties for CMC plans that exclude

LTSS (Table 3.9). Again, the coefficients on the lead terms are small in magnitude and

not statistically significant, either individually or jointly. For the outcome of any hospi-

talization, the coefficient (with standard error in parentheses) on the main effect decreases

from 0.005(0.001) to 0.002(0.001) with the inclusion of the lead terms. This suggests that

some of the increase in hospital use associated with mandatory CMC programs could be

attributable to differences in hospitalization rate trends prior to program adoption. This

limitation should be kept in mind when interpreting the main results using DID to study

the effects of CMC programs on hospital use.

Finally, results from these checks of pre-trends for the evaluation of MLTSS programs

are reported in Table 3.10. Again, the coefficient on MLTSS program in the current period

is consistent across the models without and with the lead terms included. However, for

both outcomes, the coefficients are positive on the t+ 1 lead term and negative on the t+ 2

term. Individually, the t+2 coefficient in metro counties for the outcome of hospitalization is

statistically significant. However, tests for joint significance cannot reject the null hypothesis

at the p < 0.01 level and the differing signs of the two periods mean no clear difference in

pre-trends is detected between counties that adopt mandatory MLTSS programs at those

that do not.

Taken together, these results provide some evidence that the DID parallel pre-trends

assumption holds.
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3.7.3 Overall DID Results

The results of the DID estimation for the full sample are shown in Tables 3.11-3.13. In each

table, columns labeled (1) are results from estimation of the DID regression with only county

and time fixed effects while columns (2) include controls for individual-level characteristics

and county-level time varying characteristics. Separate regressions were run for individuals

residing in metropolitan counties and for non-metropolitan counties.

Without the additional controls, CMC/MLTSS programs are associated with higher over-

all hospitalization rates in both non-metropolitan and metropolitan counties (Table 3.11).

The PQI rate is also higher in the non-metropolitan counties with CMC/MLTSS programs as

compared to those with no CMC/MLTSS programs. In the preferred specification, control-

ling for individual and county characteristics in addition to the fixed effects, the coefficient

on CMC/MLTSS is 0.005 for non-metropolitan counties. This can be interpreted as, counties

with CMC/MLTSS programs experience an increase in hospitalization rates of 0.5 percent-

age points relative to those with no program. From the baseline rate of 11.7%, this is an

increase of 4.3%. While the coefficient on CMC/MLTSS in metropolitan counties is also

positive, it is no longer statistically significant when additional controls are included. For

both groups of counties, the effect on the outcome of PQI is a precisely estimated zero using

the preferred specification.

Results examining CMC and MLTSS programs separately are quite similar to these

results looking at them as a combined treatment. The CMC program type DID analyses were

only conducted in metropolitan counties because there were very few non-metro counties with

mandatory enrollment CMC programs. In these metropolitan counties, the point estimates of

the effect of CMC programs on both hospitalization and PQI are the same with and without

the additional controls but adding the controls increases precision of the estimates. Using

the preferred specifications in columns (2), CMC programs are associated with increases in

overall hospitalization of 0.4 percentage point but no statistically significant increase in the

rate of PQI (Table 3.12).
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MLTSS programs are also associated with increases in the rate of any hospitalization,

with statistically significant effects only in the non-metro counties (Table 3.13). Again, there

is no change in PQI rates associated with mandatory MLTSS programs.

3.7.4 DID Results - Stratification

For each plan type and the two outcomes, I further stratified the sample by individual

characteristics (in addition to metro/non-metro county). For each set of results tables, the

first two tables show results split by the beneficiary characteristics of original reason for

Medicare entitlement (aged versus disabled); number of chronic conditions (0-3 versus 4 or

more) and long-term care use in the prior period. The next two tables shows results stratified

by the (non-mutually exclusive) ten most prevalent chronic conditions.

I summarize the findings from this series of tables in the following sections.

CMC / MLTSS

Tables 3.14-3.17 show results for changes in CMC/MLTSS program enrollment for the two

outcomes. The finding that CMC/MLTSS enrollment is associated with modest increases

in the overall rate of hospital use but no change in PQI rate is consistent across the most

of the subgroups examined. Also as in the overall results, larger effects are found for non-

metropolitan counties. Table 3.14 shows that effects are larger among beneficiaries with many

(versus few) chronic conditions as interpreted from the magnitudes of the coefficient point

estimates in those two subgroups. While there are fewer statistically significant estimates in

metro counties, patterns of magnitudes of the point estimates are similar in these counties

(Table 3.15).

When I stratified by chronic condition, Tables 3.16 and 3.17 show that CMC/MLTSS

does appear to cause increases in hospitalization concentrated among individuals with some

conditions and not others. The largest effects are for the groups with rheumatoid arthritis,

ischemic heart disease and COPD; these effects are statistically significant in the non-metro
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counties. Patterns of magnitudes are similar in the metropolitan counties, but as in the

other results, there are fewer statistically significant effects in these counties. As in the main

results, there is no association of CMC/MLTSS programs and changes in rates of PQI in

any of these subgroups analyzed.

CMC excluding LTC

Results for estimation of the effects of CMC programs that exclude LTSS are reported in

Tables 3.18 and 3.19. The finding in the overall DID results, that CMC programs are

associated with small increases in hospitalization and no change in PQI, does appear to

be driven by effects in specific subgroups. The magnitudes of the coefficients and their

statistical significance in Table 3.18 suggest that the increase in hospitalization due to CMC

is concentrated among individuals eligible for Medicare due to disability, not age, and those

with four or more chronic conditions.

Turning to subgroups by chronic condition (Table 3.19), beneficiaries with ischemic heart

disease, anemia and depression experienced the largest increases in overall hospitalization

rates associated with mandatory CMC programs. Consistent with the overall results, all

groups had positively signed coefficients for both outcomes.

MLTSS

Stratified DID analyses assessing heterogeneous effects of MLTSS expansions are reported in

Tables 3.20-3.23. For non-metro counties, MLTSS programs are associated with statistically

significant increases in the rate of any hospitalization for the subgroups split by reason for

Medicare entitlement and count of chronic conditions. While the point estimates are the

same for the aged and disabled sub-groups, they are different when stratifying by many

versus few chronic conditions. The larger magnitude coefficient of 0.010 for those with 4+

chronic conditions, compared to 0.003 for those with 0-3 conditions, suggests that MLTSS

plans may have more of a negative effect for sicker beneficiaries. Consistent with the overall
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results, in non-metropolitan counties, MLTSS plans were not associated with changes in the

rate of PQI, with the exception of a small decrease in the rate of PQI for those beneficiaries

that did not use LTC.

As in the overall results, there are fewer statistically significant effects in the metropoli-

tan counties, with only the group with 0-3 chronic conditions having statistically significant

increases in the rate of any hospitalization associated with MLTSS programs (Table 3.21).

However, the magnitudes of the point estimates follow a similar pattern as in the non-metro

counties. The negative and statistically significant coefficient of -0.003 among those individ-

uals using LTC on the outcome of PQI shows the only statistically significant reduction in

PQI associated with MLTSS programs.

Stratifying by chronic conditions shows findings consistent with the overall results. For

non-metropolitan counties, MLTSS is associated with increases in the rate of any hospital-

ization among all subgroups. Those with the largest effects are hypertension, rheumatoid

arthritis, ischemic heart disease, CHF, and COPD (Table 3.22). None of the condition sub-

groups had associations between MLTSS programs and the rate of PQI. And again, as in

the overall results, the increases in hospitalization that were found in the non-metropolitan

counties are of smaller magnitude in the metropolitan counties: none of the subgroups ex-

amined had statistically significant increases in the rate of overall hospitalization or PQI

associated with MLTSS programs in metropolitan counties.

3.7.5 IV results

Selection and IV validity

Beneficiary characteristics split by beneficiary MMC enrollment status for the IV analysis are

reported in Table 3.24. Differences across columns illustrates the selection at the individual

level into MMC. In general, healthier individuals appear to enroll in CMC and PCCM plans

while sicker people enroll in MLTSS plans and remain in FFS Medicaid. MLTSS enrollees

158



are similar in age to FFS enrollees, while CMC and PCCM enrollees are younger. Whites are

more likely to remain FFS and PCCM, and to a lesser extent CMC, than enroll in MLTSS

plans. There are also differences across non-white groups, with blacks also more likely to

enroll in PCCM and FFS than CMC or MLTSS while Hispanic and Asians are less likely to

be in PCCM and FFS and more likely to be in CMC and MLTSS. These differences are likely

due in large part to the geographic differences in racial composition of Medicaid enrollees in

counties that offer the different types of MMC plans. While about half of enrollees in CMC

and MLTSS plans are aged vs. disabled, only one third of PCCM enrollees are aged and

two thirds are disabled suggesting that the composition of beneficiaries in PCCM programs

is quite different from that in CMC and MLTSS programs. In terms of health status,

those that remain FFS or enroll in MLTSS are more likely to use LTC and have six or more

chronic conditions than those that enroll in CMC or PCCM. The rates of hospitalization and

potentially avoidable hospitalization are also higher among FFS and MLTSS than CMC and

PCCM enrollees. Turning to county characteristics, CMC/MLTSS programs are adopted in

more metropolitan counties while PCCM is used in non-metropolitan counties. Consistent

with non-metropolitan counties having poorer performing economies, the unemployment

rate and poverty rates are highest and income lowest among PCCM enrollees. Beneficiaries

with FFS or MLTSS enrollment tend to live in places with higher than average supply of

physicians, hospital beds and nursing facility beds per capita.

This differential selection of beneficiaries into MMC motivates the use of instrumental

variables methods to estimate the causal impact of MMC on hospital use. Results from the

checks of conditional exogeneity using regressions for each plan type are shown in Table 3.25.

The four columns represent results from separate regressions. Because of the large sample

size, some tests for significance have p-values indicating statistical significance. However, in

general, coefficients of the regression on the share of MMC enrollment among Medicaid-only

beneficiaries are small in magnitude giving me confidence in the validity of the instrument.
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Overall IV Results

Tables 3.30-3.33 show the overall IV estimation results. The first column of each table shows

results from the first stage regression of the county-level share of non-disabled, non-elderly

Medicaid-only beneficiaries (non-duals) on individual level enrollment of duals that type of

MMC program. The Wald F-statistic from the test of significance for the instrument in the

first stage is also reported. The columns labeled No IV are for the OLS regression of the

indicator of MMC enrollment on hospitalization and potentially avoidable hospitalization.

These coefficients are biased if there is selection into MMC. The columns labeled IV are the

coefficients on predicted MMC enrollment from the second stage of the IV estimation and

are the preferred estimates of the effect of MMC on hospital use.

As in the DID analyses, the IV analyses are stratified by county metropolitan status.

In non-metro counties, voluntary enrollment CMC/MLTSS programs are associated with

declines in the rate of any hospitalization and PQI (Table 3.30). The coefficient of -0.012

can be interpreted as follows: enrolling in a CMC/MLTSS plan is associated with a decrease

in the rate of any hospitalization of -1.2 percentage points, or approximately 12% of the

baseline rate of hospitalization of 9.98%. Similarly, CMC/MLTSS enrollment is associated

with a decline of 0.8 percentage points, or 30% of the baseline rate of 2.69%. While the

coefficients are also negative in the IV results for metropolitan counties, they are not sta-

tistically significant, due in part to the lower strength of the instrument in the analyses of

metropolitan counties.

Comparing the OLS coefficients to the coefficients using IV can tell us something about

the nature of the selection into CMC/MLTSS programs when there is voluntary enrollment

and for a specific subgroup: the compliers specific to this instrument. Using the estimates

of the outcome of any hospitalization, the OLS coefficient of -0.002(0.001) is interpreted as

there is no statistically significant effect of CMC/MLTSS enrollment on hospital use. How-

ever, if there is selection into CMC/MLTSS programs (relative to who remains in FFS), then

this result is biased. The coefficient in the IV estimation yields the LATE for the group of
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beneficiaries induced to opt in to a CMC/MLTSS plan because of the high CMC/MLTSS

enrollment rate in their county among non-duals. That is, for those compliers, the local aver-

age treatment effect of CMC/MLTSS enrollment is a decrease in hospitalization rates of 1.2

pp, or 12%. Controlling for selection, among this specific subgroup of beneficiaries, results

in a relatively large decline in hospital use where the OLS regression which did not address

selection estimated no change. This implies that the people who opt in to CMC/MLTSS

programs are more likely to be hospitalized than we’d predict using observable character-

istics that are controlled for in the OLS model. This is counterintuitive: the literature for

commercial health insurance and Medicare suggests that healthier people opt-in to managed

care while sicker individuals remain FFS.

Similar to the analyses of CMC/MLTSS plans together, CMC programs with volun-

tary enrollment are associated with statistically significant decreases in any hospitalization

and potentially avoidable hospitalization in non-metropolitan counties but not metropolitan

counties (Table 3.31). CMC plan enrollment is associated with a decrease of 1.8pp, or 10%,

in the rate of hospitalization. Enrolling in a CMC plan is associated with a decrease in the

rate of PQI of 1pp, or approximately one-third of the baseline rate. As in the CMC/MLTSS

program analysis, the coefficients are similar in sign in metro counties but are imprecisely

estimated so effects are not statistically significant. Comparing the OLS and IV estimates,

patterns are similar to the CMC/MLTSS analyses: OLS estimates are smaller in magnitude

than the effects estimated by the IV method, again suggesting that OLS does not adequately

account for selection of those more likely to be hospitalized into CMC plans.

The decline in hospitalization associated with CMC/MLTSS enrollment when the two

plan types are analyzed together (Table 3.30) is due to this decline in hospitalization asso-

ciated with CMC enrollment. Coefficients when treatment is MLTSS are relatively large in

magnitude, positively signed, and not statistically significant (Table 3.32). MLTSS programs

are associated with a significant increase in the rate of PQI in non-metro counties only. En-

rollment in an MLTSS plan is associated with an increase in 2.5pp, or nearly doubling of the
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baseline rate of 2.69%. The magnitude of the coefficient on MLTSS for metropolitan counties

is even larger, but is not statistically significant because of the larger standard error of the

estimate. Also, the nature of selection appears to be different for the MLTSS programs as

compared to the CMC programs. Now, OLS estimates underestimate the effect of MLTSS

on hospital use. The coefficients become more positive when IV is used - this is selection in

the direction we expected. Healthier individuals, that we’d predict to use hospital care less

using observable characteristics in the claims data, enroll in MLTSS plans. Controlling for

this selection results in the large increases in hospital use associated with MLTSS that are

under-estimated using OLS.

Finally, the overall IV results for the PCCM programs are shown in Table 3.33. In coun-

ties with voluntary enrollment, the naive estimate without using IV shows that individuals

that enroll in PCCM have lower overall hospitalization rates than those that remain in FFS.

However, when accounting for selection using IV, the coefficients are no longer statistically

significant. I conclude that enrollment in a PCCM plan is not associated with changes in

the rate of any hospitalization or PQI in either metro or non-metro counties.

3.7.6 IV Results - Stratification

As in the DID analyses, for the IV analyses, I stratify by original reason for Medicare

entitlement, few and many chronic conditions, long-term care use, and individual chronic

conditions. I provide results in a series of tables, for each outcome, metro vs non-metro

counties, and plan type (Tables 3.34 - 3.49).

CMC/MLTSS

The IV analyses of CMC/MLTSS showed a modest decrease in hospitalization rates in non-

metropolitan counties associated CMC/MLTSS enrollment. This relationship appears to

be concentrated among those qualifying for Medicare due to age, those with 4+ chronic

conditions, and among beneficiaries that used long-term care (Table 3.34). This pattern
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is similar for the outcome of PQI in non-metro counties although the noisier IV estimates

result in fewer statistically significant effects. The overall patterns in signs and magnitudes

of coefficients are also consistent in the metro counties. However, due to the relatively weak

instrument in the metropolitan counties, there are not statistically significant effects for the

metro counties (Table 3.35).

Stratification by chronic condition reveals declines in any hospitalization and potentially

avoidable hospitalization among the all subgroups with the exception of a positive coefficient

for beneficiaries with a diagnosis of depression (Table 3.36). Effects were largest among the

subgroup of beneficiaries with anemia, with enrollment in a CMC/MLTSS plan associated

with a decrease on the rate of any hospitalization of 3.4 percentage points and the rate of

PQI of 1.4 percentage points. None of the subgroups examined have statistically significant

effects for the metropolitan counties (Table 3.37).

CMC excluding LTC

CMC enrollment was associated with larger declines in hospitalization rates for non-metro

counties and insignificant declines for metro counties in the overall sample. Stratifying

by beneficiary characteristics show these negative effects were larger for the aged (versus

disabled), for beneficiaries with four or more chronic conditions, and for long-term care users

in non-metro counties (Table 3.38). Patterns in magnitudes of coefficient are consistent in

the metropolitan counties, but due to the lower strength of the instrument in these counties,

results are not statistically significant (Table 3.39). These results are very similar to those

found when examining CMC/MLTSS as a single treatment.

Looking separately by chronic conditions reveals a statistically significant decrease in the

rate of any hospitalization and potentially avoidable hospitalization among most condition

groups in non-metro counties. As in the CMC/MLTSS stratification, the largest effects

are found among those with a diagnoses of anemia, but effects greater than 2pp are also

found for those with diabetes, rheumatoid arthritis, CHF, Alzheimer’s disease/dementia
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and COPD. (Table 3.40). In metro counties, effects are again not statistically significant,

but the magnitude of the coefficients are mostly consistent with the findings in non-metro

counties with the largest magnitude coefficients among the rheumatoid arthritis, ischemic

heart disease, anemia, CHF and COPD subgroups (Table 3.41).

MLTSS

I present stratified results for MLTSS enrollment in Tables 3.42-3.45. The coefficients on

MLTSS enrollment for the outcome of any hospitalization are mostly positive, but not sta-

tistically significant in the non-metro counties. The estimates of increases in PQI are bor-

derline significant and quite large among the disabled, those with 4+ chronic conditions and

those that use LTC. In metropolitan counties, modest increases in the rate of hospitalization

and PQI are found among the group with 0-3 chronic conditions. The magnitude of the

coefficients are much higher for the group with 4+ chronic conditions, at 0.441 and 0.118

for any hospitalization and PQI respectively, but estimates are imprecise and, therefore, not

statistically significant. For both metro and non-metro counties while not statistically sig-

nificant, it is interesting to note that differences in point estimates between the group that

does not use LTC and the group that does suggests that MLTSS enrollment may result in

increased hospitalization among people that use LTC while not impacting hospitalization as

much among those that do not use LTC services.

The estimates are not statistically significant for most of the subgroups defined by chronic

condition in both the non-metro and metro counties (Tables 3.44 and 3.45). The exception

is for the outcome of PQI in non-metro counties in the subgroups of beneficiaries with a

diagnosis of anemia or depression. For these two subgroups, MLTSS enrollment is associated

with increases in the rate of PQI of 5.0 and 3.2 percentage points respectively. It should be

noted that the F-statistics for test of instrument strength are quite low in the metro counties

when stratifying by chronic condition and that is reflected by the relatively large standard

errors for the coefficient estimates.
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PCCM

Results in the stratified analyses are consistent with the main IV results for PCCM programs

of no statistically significant effects. There is no association between PCCM enrollment and

hospitalization using IV methods for the subgroups analyzed for non-metro counties (Tables

3.46 and 3.47) for most subgroups analyzed. There is a statistically significant decline in

the rate of overall hospitalization associated with PCCM in the subgroup with few chronic

conditions in non-metro counties and also among those with few chronic conditions in metro

counties.

In the results stratifying by individual chronic conditions, we find declines in hospital-

ization rates among those with CHF and COPD in non-metro counties (Table 3.48) and no

subgroups in which there are significant findings on PQI. There are also no statistically sig-

nificant effects for the analyses in metro counties (Table 3.49); however, the the instrument

strength is relatively low in the metro county chronic conditions subgroups.

3.7.7 Robustness Checks

Several additional analyses were done as robustness checks. These results are summarized

here and detailed in the Appendix.

DID - Addressing sample composition changes

While these main results addressed sample composition changes over time using weighting,

I explored two alternative approaches to this problem in the appendix both of which involve

restricting the sample.

First, I excluded counties with large changes in the share of duals with FFS Medicare

overage during the study time period. This approach, however, turned out to be less useful.

In the appendix, I show that when counties with changes in the FFS Medicare enrollment rate

of more than 15 percentage points were excluded, over half of treated counties were excluded
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from the sample (Appendix Table 3.50). Additionally, the lead terms in the DID estimates

were statistically significant when analyzing the CMC and MLTSS programs separately

providing some evidence that the parallel trends assumption required of DID analyses was

violated in this subsample of counties (Appendix Tables 3.52 and 3.53). Because of the loss

of generalizability due to omitting such a large share of counties and the inability to control

for differences in pre-trends in the counties that remained, this approach was abandoned.

Second, I restricted the sample to individuals that were observed in all ten periods of

the data from Q2-2005 to Q4-2012 with FFS Medicare coverage. Again, this is a large

sample restriction: the high mortality rate in the dual population, and the expansion of

FFS Medicare during the study time period means that this restricted sample is younger,

more disabled, and with fewer chronic conditions (at baseline) relative to the main sample

(Appendix Table 3.54). With this limitation in mind, I then estimated the DID analyses in

the balanced panel. I found that CMC/MLTSS, CMC and MLTSS programs were associated

with no change in hospital use. This is consistent with the null findings among the subgroups

with 0-3 chronic conditions in the main DID results but not with the overall DID results

that showed increases in hospital use associated with all three MMC program types analyzed

with DID. This provides some evidence that the changing sample composition over time, and

weighting used to address it, did not drive the results found using DID.

Individual fixed effects framework

An alternative to the DID analysis with treatment defined at the county level is an event

study framework in which treatment is defined at the individual level and individual fixed

effects are used to estimate a within person effect of MMC enrollment. In the appendix, I

complete a set of analyses using individual-level fixed effects and instrumental variables where

the instrument is the presence of a mandatory enrollment policy in the county to account for

potential selection of individuals into MMC. Using this alternative method, I find no effect

of CMC/MLTSS, CMC (metro counties only) or MLTSS programs on the overall rate of
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hospitalization or PQI. These null findings complement the effects of small magnitude I find

in the DID results. While the DID results estimate average treatment effects in mandatory

enrollment counties, these individual level treatment effects are for the subset of individuals

that are compliers and enroll in MMC due to the mandatory enrollment policy. These null

findings, therefore, suggest that the DID estimates are robust to this alternative specification

given that the null finding and small increases in hospital use in the DID are in fact quite

similar.

Mortality as competing risk

A potential concern with both the DID and IV analyses is that observations that die without

being hospitalized are coded as zero for the binary outcome of hospitalization. It is possible

that enrollment in an MMC plan affects both the risk of hospital use and death and that the

two outcome should be analyzed jointly in a competing risk framework. As an alternative to

that approach, I investigate the sensitivity of my main results to biases introduced because

of death as an alternative outcome by performing two sets of additional analyses in the

appendix. First, I repeat the main DID and IV estimation excluding individuals that died

during the study period. This means that all observations in this restricted sample were alive

for the full quarter. Second, I examine an alternative binary outcome that is coded as 1 if

the beneficiary died and/or was hospitalized during the quarter and 0 if they neither died or

were hospitalized. Results from these analyses are reported in Tables 3.68-3.81. Results were

similar to the main analyses (magnitude of coefficients and statistical significance) giving me

confidence that mortality was not driving the main results.

3.8 Discussion

In this study of MMC using national data, I find that the different plan types analyzed have

differing effects on hospitalization that vary across subgroups of counties and individuals. I
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use DID methods to analyze programs with mandatory enrollment policies and IV to analyze

counties with voluntary enrollment. Overall, I find that MLTSS programs are associated with

small increases in hospital use. CMC programs have mixed effects on hospital use and PCCM

programs are not associated with changes in hospital use.

Analyses stratified by individual level characteristics shed light on what groups are most

affected by these recent MMC expansions to duals. MLTSS programs are associated with

increases in hospitalization and potentially avoidable hospitalization for some subgroups.

Using both DID and IV, those individuals with four or more chronic conditions experience

larger increases in hospital use due to MLTSS enrollment than do those with 0-3 chronic

conditions. The IV analyses also revealed that individuals that previously used LTC experi-

enced increases in hospital use and PQI while those that did not use LTC had much smaller

changes in hospital use associated with MLTSS enrollment.

Finally, PCCM enrollment is not associated with changes in hospitalization. This is

perhaps not surprising given there is financial incentive to reduce hospital spending and

limited ability to do so when Medicaid-paid services remain FFS under this model of MMC.

These findings support the financial incentives plans face in the different managed care

models. The large majority of plan costs for CMC plans that exclude LTC services are for

Medicare cost-sharing payments. As a result, these plans have a strong financial incentive

to decrease hospital use. However, because Medicaid is the second payer for most care that

the health plan is responsible for, CMC plans may have limited ability to alter hospital

utilization patterns. In contrast, MLTSS plans cover LTC costs in addition to Medicare

cost-sharing. As a result, they have a less strong incentive to reduce hospital spending.

While MLTSS plans would have higher profits if they reduce hospital costs, if they can save

more money by reducing long-term care costs and paying for more hospital care (as second

payer), this may blunt the incentive and result in the effects I find.

If the differences in plan type effects are due to incentives related to fragmentation be-

cause of the two payers as I hypothesize, it will be interesting to compare results found here
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with evaluations of the newer Medicare-Medicaid financial alignment initiative demonstra-

tions. In fact, the small effect sizes I find are consistent with the limited evaluations on

these newer financial alignment initiative programs. For example, evaluation of an early

integrated managed care program in Massachusetts found that there was no effect of the

program on hospital readmission rates (Jung et al., 2015). Similarly, an evaluation of the

Medicare-Medicaid financial alignment demonstration in South Carolina, while they found

sicker beneficiaries remained FFS in this voluntary program, found no improvements in hos-

pitalization rates or other short-term health outcomes (Chen, Yang, and Gajadhar, 2018). A

recent overview of the evidence on aligned Medicare-Medicaid plans including the financial

alignment initiative and also D-SNP and PACE was commissioned by MACPAC (Evaluations

of Integrated Care Models for Dually Eligible Beneficiaries Key Findings and Research Gaps

2019). Results from that overview indicate that integrated models generally reduce hospi-

talization rates but have mixed results with respect to changes in utilization for emergency

rooms and long-term care. So while my findings indicate small or no changes in hospitaliza-

tion rates for the Medicaid-only managed care models that are not integrated, there may be

more promise in the integrated models. My study does suggest that Medicaid-only managed

care on its own may not produce the reduction in hospital use that is achieved under the

newer integrated plans.

While claims data allow me to study the effects of MMC on one important utilization-

based outcome, hospitalization, it is important to note that this is just one measure of plan

performance. Future studies examining these effects using richer data sources are warranted.

For example, survey-based evaluations could evaluate how enrollees perceive quality of care

and ease of access to providers under these managed care arrangements. Additionally, newer

data sources and improved quality in encounter records for Medicare and Medicaid services

provided by health plans will allow for more detailed evaluations of utilization-based out-

comes which may be able to determine the mechanisms behind the changes in hospital use I

find. One example of this line of research examines primary care visits around MMC transi-
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tion specific to disabled Medicaid-only beneficiaries in IL in 2011 (Owen et al., 2019). This

study finds that MMC enrollees were more likely to have a primary care visit in the year

after MMC enrollment, relative to those in a matched control group that remained FFS.

However, they were less likely to see the same provider before and after MMC enrollment.

This suggests that the additional primary care engagement of MMC may come at the cost of

loss of continuity of care. However, this is a single state study of a particular population of

Medicaid-only beneficiaries and may not be representative of experiences in other programs

or markets.

Finally, the differences between the OLS and IV estimates in voluntary counties warrant

some discussion. For CMC programs, OLS estimates of no effect of CMC on hospital use

but IV estimates of declines in hospital use due to CMC suggests that people more likely to

be hospitalized enroll in CMC than remain in FFS. The opposite relationship is found for

MLTSS programs: OLS shows no effect or small increases in hospital use due to MLTSS while

IV shows larger increases in hospital use, implying those that are less likely to be hospitalized

are opting into MLTSS programs. While the MLTSS estimates align with the prevailing

conclusions in the literature that healthier people opt into managed care, the CMC results

do not. This difference from the literature could have two different explanations. First,

it could be driven by the unique group of compliers that are identified by the particular

instrument of CMC/MLTSS program enrollment among non-duals. Perhaps individuals

that enroll in a CMC/MLTSS program because of CMC/MLTSS penetration at the county

level, rather than for some other reason, have different characteristics than the compliers

for whom the LATE is identified. Examining other characteristics which are not observed

in the claims data, but that could be critical in the decision to join managed care and

be hospitalized, such as family caregiving and social supports is key to disentangling this

mechanism but beyond the scope of this paper based on claims data only. Second, it could

be that healthier duals do select into CMC plans on average and those in poorer health select

in to MLTSS plans. Evidence on selection in MMC is mixed in the other studies, more so

170



than in Medicare and commercial markets. Medicare evidence points to less advantageous

selection in Medicare Advantage over time [[Author’s note: Needs citation]]. And there

has been very little evidence to date about how duals with FFS Medicare select or do not

select in to MMC programs. So this could be a feature of duals and Medicaid managed care

coverage that could be further explored in future studies.

3.9 Conclusions

This study uses national data to study the effect of MMC on hospital use for duals. I find

that, in the overall sample, MLTSS programs are associated with increases in hospitalization

rates, especially among beneficiaries with many chronic conditions. CMC programs are asso-

ciated with increases in hospital use where enrollment is mandatory and decreases in hospital

use where enrollment is voluntary and in the group of compilers for my particular instru-

ment. Finally, PCCM plans in all counties are associated with no changes in hospitalization

rates. Policymakers will continue to struggle with how to finance growing Medicaid costs as

the population ages and demand for long-term care services increases over time. This study

constitutes an important first step in understanding how managed care impacts the dually

enrolled, an especially vulnerable and high-cost population of Medicaid beneficiaries.
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3.10 Figures

Figure 3.1: County-level Medicaid managed care penetration rates by plan type

(a) CMC or MLTSS (b) CMC excl. LTSS

(c) MLTSS (d) PCCM

Source: MAX/MBSF data. Limited to full-benefit duals with FFS Medicare and valid county codes.

Excludes counties from two states: ME and VT and the most rural counties (rural-urban continuum codes

8 and 9).
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Figure 3.2: Correlation between changes in FFS Medicare and CMC/MLTSS Shares, from
Q4-2005 to Q4-2012 changes

(a) FFS Medicare (b) CMC or MLTSS

Source: MAX/MBSF data. Limited to full-benefit duals with valid county codes.

Figure 3.3: Standardized differences in means from 2012Q4 of variables used to generate
propensity score

Propensity score weights generated separately for each time period where propensity score estimates

Pr(t=Q42012).
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Figure 3.4: Plots of pre-trends by MMC start period - CMC or MLTSS

Source: MAX/MBSF data. Limited to full-benefit, FFS Medicare duals. Treatment determination and

hospitalization rates calculated at the county level. Red vertical lines indicate first period MMC enrollment

observed. N treated in upper right of each plot indicates number of treated counties that had first MMC

enrollment observed in that quarter.
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Figure 3.5: Plots of pre-trends by MMC start period - CMC excl. LTSS

Source: Source: MAX/MBSF data. Limited to full-benefit, FFS Medicare duals. Treatment determination

and hospitalization rates calculated at the county level. Red vertical lines indicate first period MMC

enrollment observed. N treated in upper right of each plot indicates number of treated counties that had

first MMC enrollment observed in that quarter.
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Figure 3.6: Plots of pre-trends by MMC start period - MLTSS

Source: Source: MAX/MBSF data. Limited to full-benefit, FFS Medicare duals. Treatment determination

and hospitalization rates calculated at the county level. Red vertical lines indicate first period MMC

enrollment observed. N treated in upper right of each plot indicates number of treated counties that had

first MMC enrollment observed in that quarter.
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Table 3.4: FFS-Medicare and Medicare Managed Care Population Characteristics

FFS Medicare Medicare Managed Care
Q4-2005 Q4-2012 Q4-2005 Q4-2012

Age, mean 64.5 63.5 72.2 67.0
SD 17.7 17.8 14.0 15.6
Female 62.8 61.1 69.5 64.4
White 54.8 52.7 46.1 40.2
Black 20.1 19.5 22.5 22.4
Hispanic 15.6 16.6 23.6 26.7
Asian 7.2 8.5 6.3 8.9
Other/Unknown Race 2.3 2.7 1.5 1.7
Aged 49.0 44.6 68.8 54.0
Disabled 51.0 55.4 31.2 46.0
LTC Use (t-1) 46.3 48.9 37.6 37.0
CMC/MLTSS Enrolled 8.9 17.1 24.1 34.3
CMC 6.7 7.6 13.9 11.3
MLTSS 2.2 9.6 10.4 23.2
PCCM 2.1 3.4 1.1 1.7
Died 1.8 0.7 2.3 0.6
N 4,976,328 4,674,044 317,211 1,140,327

Source: MBSF-MAX PS-MedPAR files.

Limited to duals enrolled in FFS Medicare with full Medicaid benefits (i.e. full duals)
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Table 3.5: Analysis Sample Restrictions

N Percent

All duals 77,887,661
Full-benefit duals 57,772,089 74.17
FFS Medicare 49,556,129 85.78
Valid FIPS code 49,160,137 99.20
Excluding ME and VT 48,592,274 98.84
Excluding RUCC=8,9 47,423,874 97.60
Non-missing data 46,153,253 97.32

Data Source: MAX,MBSF 2005Q2-Q4; 2011Q2-Q4; 2012Q1-Q4

Rural urban continuum code 9= Completely rural or less than 2,500 urban population, not adjacent to a

metro area
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Table 3.7: DID Sample composition changes over time, raw and weighted

Raw Weighted
Q4-2005 Q4-2012 Q4-2005 Q4-2012

Age, mean 63.5 62.3 62.7 61.8
SD 18.0 18.0 18.0 18.3
Female 62.8 61.2 62.4 61.5
White 59.4 56.5 58.0 58.2
Black 18.9 18.8 18.5 18.7
Hispanic 14.0 15.7 15.0 14.8
Asian 5.2 5.9 5.7 5.5
Other/Unknown Race 2.6 3.1 2.9 2.8
Aged 45.1 40.1 41.9 40.7
Disabled 54.9 59.9 58.1 59.3
LTC Use (t-1) 45.1 50.9 48.7 46.0
0-1 CCs 29.5 26.5 26.5 30.6
2-3 CCs 24.7 22.6 25.3 24.9
4-5 CCs 21.3 20.5 21.5 20.5
6+ CCs 24.5 30.4 26.6 24.0
Metro county 74.5 76.5 76.8 76.8
Hospital beds / 1000 3.6 3.4 3.5 3.5
Nursing facility beds / 1000 0.4 0.4 0.4 0.4
CMC/MLTSS Enrolled 14.6 28.5 14.4 28.1
CMC Enrolled 14.1 26.8 13.8 26.5
MLTSS Enrolled 0.6 1.7 0.6 1.6
PCCM Enrolled 0.1 0.2 0.1 0.3
Hospitalization 10.1 9.1 10.9 7.3
PQI 2.6 2.1 2.7 1.6
Died 1.8 0.7 1.8 0.6
N 2,147,328 2,005,891 1,666,306 1,671,343

Source: MBSF-MAX PS-MedPAR files.

Limited to full-duals enrolled in FFS Medicare.

Excludes individuals living excluded counties (ME, VT, RUCC 8,9, Control group exclusions).

Weighted columns are propensity score weighted to account for sample composition changes over time.

CCs = Chronic conditions; PQI=Potentially avoidable hospitalization.
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Table 3.16: Stratified DID results (part 2), Non-Metro Counties, CMC or MLTSS

Any Hospitalization, Non-Metro Counties

(1) (2) (3) (4) (5)

CMC/MLTSS 0.007 0.006 0.006 0.008 0.012
(0.002)** (0.002)** (0.002)** (0.002)** (0.003)**

R2 0.13 0.15 0.15 0.14 0.14
N 2,361,961 1,531,284 1,398,976 1,378,581 1,188,313
Sub-group Hyper- High Diabetes Rheumatoid Ischemic

tension cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

CMC/MLTSS 0.004 0.006 0.007 0.004 0.010
(0.003) (0.003) (0.004)* (0.003) (0.004)*

R2 0.12 0.13 0.13 0.14 0.13
N 1,073,886 1,234,455 844,149 706,901 823,735
Sub-group Anemia Depression CHF AD/ COPD

Dementia

Potentially avoidable Hospitalization, Non-Metro Counties

(1) (2) (3) (4) (5)

CMC/MLTSS 0.001 0.001 -0.000 0.001 0.003
(0.001) (0.001) (0.001) (0.001) (0.002)

R2 0.06 0.07 0.07 0.07 0.07
N 2,361,961 1,531,284 1,398,976 1,378,581 1,188,313
Sub-group Hyper High Diabetes Rheumatoid Ischemic

tension cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

CMC/MLTSS -0.002 -0.000 -0.000 -0.000 0.002
(0.002) (0.002) (0.002) (0.002) (0.003)

R2 0.06 0.07 0.06 0.06 0.05
N 1,073,886 1,234,455 844,149 706,901 823,735
Sub-group Anemia Depression CHF AD/ COPD

Dementia

* p < 0.05; ** p < 0.01

Weighted using inverse propensity score weights where propensity score is Pr(t=Q42012).

CHF=Congestive heart failure; AD=Alzheimers disease; COPD=Chronic obstructive pulmonary disease.

Analysis sample consists of full-benefit duals with FFS Medicare.

Controls for individual and county level characteristics and county and quarterly fixed effects
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Table 3.17: Stratified DID results (part 2), Metro Counties, CMC or MLTSS

Any Hospitalization, Metro Counties

(1) (2) (3) (4) (5)

CMC/MLTSS 0.003 0.002 0.002 0.002 0.004
(0.002) (0.002) (0.002) (0.002) (0.002)*

R2 0.14 0.15 0.16 0.14 0.15
N 8,173,483 5,638,788 5,003,668 4,583,932 4,045,796
Sub-group Hyper High Diabetes Rheumatoid Ischemic

tension cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

CMC/MLTSS 0.003 0.003 0.004 0.003 0.002
(0.002) (0.002) (0.002) (0.002) (0.003)

R2 0.13 0.13 0.14 0.14 0.14
N 4,299,859 4,001,368 2,738,536 2,445,232 2,151,775
Sub-group Anemia Depression CHF AD/ COPD

Dementia

Potentially avoidable Hospitalization, Metro Counties

(1) (2) (3) (4) (5)

CMC/MLTSS -0.000 -0.000 -0.000 -0.000 0.000
(0.001) (0.001) (0.001) (0.001) (0.001)

R2 0.06 0.07 0.07 0.07 0.07
N 8,173,483 5,638,788 5,003,668 4,583,932 4,045,796
Sub-group Hyper High Diabetes Rheumatoid Ischemic

tension cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

CMC/MLTSS -0.000 -0.001 -0.001 -0.001 -0.001
(0.001) (0.001) (0.001) (0.001) (0.001)

R2 0.06 0.07 0.06 0.06 0.06
N 4,299,859 4,001,368 2,738,536 2,445,232 2,151,775
Sub-group Anemia Depression CHF AD/ COPD

Dementia

* p < 0.05; ** p < 0.01

Weighted using inverse propensity score weights where propensity score is Pr(t=Q42012).

CHF=Congestive heart failure; AD=Alzheimers disease; COPD=Chronic obstructive pulmonary disease.

Analysis sample consists of full-benefit duals with FFS Medicare.

Controls for individual and county level characteristics and county and quarterly fixed effects
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Table 3.19: Stratified DID results (part 2), Metro Counties, CMC excluding LTSS

Any Hospitalization, Metro Counties

(1) (2) (3) (4) (5)

CMC 0.005 0.005 0.006 0.004 0.007
(0.001)** (0.002)** (0.002)** (0.002)* (0.002)**

R2 0.14 0.15 0.16 0.15 0.15
N 6,282,168 4,315,974 3,811,920 3,494,344 3,119,904
Sub-group Hyper High Diabetes Rheumatoid Ischemic

tension cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

CMC 0.007 0.008 0.005 0.005 0.005
(0.003)** (0.003)** (0.003)* (0.003) (0.003)

R2 0.14 0.13 0.14 0.15 0.14
N 3,316,582 3,131,747 2,126,833 1,891,925 1,680,365
Sub-group Anemia Depression CHF AD/ COPD

Dementia

Potentially avoidable Hospitalization, Metro Counties

(1) (2) (3) (4) (5)

CMC 0.001 0.000 0.001 0.001 0.002
(0.001) (0.001) (0.001) (0.001) (0.001)

R2 0.06 0.07 0.07 0.07 0.07
N 6,282,168 4,315,974 3,811,920 3,494,344 3,119,904
Sub-group Hyper High Diabetes Rheumatoid Ischemic

tension cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

CMC 0.002 0.001 0.002 0.001 0.001
(0.001) (0.001) (0.001) (0.001) (0.002)

R2 0.06 0.07 0.06 0.06 0.06
N 3,316,582 3,131,747 2,126,833 1,891,925 1,680,365
Sub-group Anemia Depression CHF AD/ COPD

Dementia

* p < 0.05; ** p < 0.01

Weighted using inverse propensity score weights where propensity score is Pr(t=Q42012).

CHF=Congestive heart failure; AD=Alzheimers disease; COPD=Chronic obstructive pulmonary disease.

Analysis sample consists of full-benefit duals with FFS Medicare.

Controls for individual and county level characteristics and county and quarterly fixed effects
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Table 3.22: Stratified DID results (part 2), Non-Metro Counties, MLTSS

Any Hospitalization, Non-Metro Counties

(1) (2) (3) (4) (5)

MLTSS 0.008 0.007 0.006 0.009 0.012
(0.002)** (0.002)** (0.002)** (0.002)** (0.003)**

R2 0.13 0.15 0.15 0.14 0.14
N 2,332,252 1,509,471 1,381,299 1,362,100 1,173,526
Sub-group Hyper High Diabetes Rheumatoid Ischemic

tension cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

MLTSS 0.005 0.005 0.008 0.005 0.010
(0.003) (0.004) (0.004)* (0.003) (0.004)*

R2 0.12 0.13 0.13 0.14 0.13
N 1,059,705 1,215,738 835,214 700,104 813,576
Sub-group Anemia Depression CHF AD/ COPD

Dementia

Potentially avoidable Hospitalization, Non-Metro Counties

(1) (2) (3) (4) (5)

MLTSS 0.001 0.001 -0.000 0.001 0.003
(0.001) (0.001) (0.001) (0.001) (0.002)

R2 0.06 0.07 0.07 0.07 0.07
N 2,332,252 1,509,471 1,381,299 1,362,100 1,173,526
Sub-group Hyper High Diabetes Rheumatoid Ischemic

tension cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

MLTSS -0.002 -0.001 -0.001 -0.001 0.002
(0.002) (0.002) (0.002) (0.002) (0.003)

R2 0.06 0.07 0.06 0.06 0.05
N 1,059,705 1,215,738 835,214 700,104 813,576
Sub-group Anemia Depression CHF AD/ COPD

Dementia

* p < 0.05; ** p < 0.01

Weighted using inverse propensity score weights where propensity score is Pr(t=Q42012).

CHF=Congestive heart failure; AD=Alzheimers disease; COPD=Chronic obstructive pulmonary disease.

Analysis sample consists of full-benefit duals with FFS Medicare.

Controls for individual and county level characteristics and county and quarterly fixed effects
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Table 3.23: Stratified DID results (part 2), Metro Counties, MLTSS

Any Hospitalization, Metro Counties

(1) (2) (3) (4) (5)

MLTSS 0.004 0.003 0.003 0.004 0.006
(0.002) (0.002) (0.002) (0.003) (0.003)*

R2 0.14 0.15 0.16 0.14 0.14
N 6,146,570 4,161,283 3,744,034 3,491,406 2,958,645
Sub-group Hyper High Diabetes Rheumatoid Ischemic

tension cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

MLTSS 0.004 0.001 0.006 0.003 0.004
(0.003) (0.003) (0.004) (0.003) (0.004)

R2 0.13 0.13 0.14 0.14 0.13
N 3,160,521 3,195,646 2,076,184 1,834,819 1,698,605
Sub-group Anemia Depression CHF AD/ COPD

Dementia

Potentially avoidable Hospitalization, Metro Counties

(1) (2) (3) (4) (5)

MLTSS -0.000 0.000 -0.001 -0.000 0.000
(0.001) (0.001) (0.001) (0.001) (0.001)

R2 0.06 0.07 0.07 0.06 0.06
N 6,146,570 4,161,283 3,744,034 3,491,406 2,958,645
Sub-group Hyper High Diabetes Rheumatoid Ischemic

tension cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

MLTSS -0.001 -0.002 -0.002 -0.002 -0.001
(0.001) (0.001) (0.002) (0.001) (0.002)

R2 0.06 0.07 0.06 0.06 0.05
N 3,160,521 3,195,646 2,076,184 1,834,819 1,698,605
Sub-group Anemia Depression CHF AD/ COPD

Dementia

* p < 0.05; ** p < 0.01

Weighted using inverse propensity score weights where propensity score is Pr(t=Q42012).

CHF=Congestive heart failure; AD=Alzheimers disease; COPD=Chronic obstructive pulmonary disease.

Analysis sample consists of full-benefit duals with FFS Medicare.

Controls for individual and county level characteristics and county and quarterly fixed effects
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Table 3.24: Beneficiary characteristics by MMC enrollment

CMC/MLTSS CMC MLTSS PCCM FFS

Age, mean 61.7 59.5 65.3 59.0 64.5
SD 17.9 17.4 18.2 17.5 17.8
Female 60.7 59.4 62.9 63.7 62.0
White 47.3 51.3 40.9 53.6 54.2
Black 15.6 14.4 17.5 36.8 20.4
Hispanic 22.4 20.8 24.9 4.6 15.4
Asian 12.2 11.3 13.7 2.4 7.5
Other/Unknown Race 2.5 2.2 3.0 2.5 2.4
Aged 46.3 41.3 54.4 33.5 46.5
Disabled 53.7 58.7 45.6 66.5 53.5
LTSS Use (MAX) 38.1 34.0 44.5 35.4 51.2
Any hospitalization 7.3 6.4 8.6 8.0 9.5
PQI 1.7 1.5 2.0 1.9 2.3
Died 0.5 0.5 0.5 0.6 1.0
0-1 Chronic conditions 34.6 38.8 27.7 30.5 24.9
2-3 conditions 23.1 25.6 19.1 26.4 22.6
4-5 conditions 18.5 18.4 18.6 21.8 21.3
6+ Conditions 23.9 17.1 34.6 21.3 31.2
Metro county 86.7 82.9 92.7 66.0 80.9
Unemployment rate 8.7 8.6 8.9 9.1 7.9
Percent in poverty 17.3 17.3 17.3 18.6 16.6
Income per capita 47,239 38,488 61,227 33,646 41,982
Median income 50,935 48,984 54,054 42,045 49,172
MDs/1000 pop 3.5 2.5 5.0 2.0 3.0
Hospital beds/1000 pop 3.6 3.1 4.4 3.2 3.7
SNF beds/1000 pop 0.2 0.2 0.2 0.1 0.3
N 1,482,454 911,956 570,498 1,261,980 38,929,044

Source: MBSF-MAX PS-MedPAR files. Pooled quarterly data from 2005,2011,2012

Limited to duals enrolled in FFS Medicare with Full Medicaid benefits

Excludes individuals residing in counties with mandatory MMC programs

FFS=1 means no Medicaid managed care CMC, MLTSS, or PCCM enrollment

CMC=Enrolled in a CMC plan, MLTSS not available in county.

MLTSS=Enrolled in either CMC or MLTSS plan, MLTSS available in county.
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Table 3.25: Conditional IV Balance

Indep. variable CMC/MLTSS CMC MLTSS PCCM

Coef. P-value Coef. P-value Coef. P-value Coef. P-value

Age 10-19 -0.005 0.000 -0.005 0.000 -0.001 0.000 0.005 0.000

Age 20-29 -0.002 0.001 -0.002 0.002

Age 30-39 -0.002 0.000 -0.002 0.004

Age 40-49 -0.003 -0.001 -0.001 0.003

Age 50-59 -0.004 -0.001 -0.002 0.005

Age 60-69 -0.004 -0.002 -0.001 0.004

Age 70-79 -0.006 -0.005 0.001 0.005

Age 80-89 -0.008 -0.009 0.002 0.005

Age 90+ -0.008 -0.009 0.003 0.005

Female -0.001 0.004 -0.001 0.203 0.001 0.380 0.000 0.435

Race, Black -0.001 0.002 0.000 0.001 -0.001 0.001 0.000 0.000

Hispanic -0.000 -0.001 0.000 0.001

Asian 0.000 0.001 -0.001 -0.001

Other/Unknown -0.001 -0.001 0.001 0.001

2-3 Chronic cond. -0.000 0.685 0.001 0.462 -0.002 0.276 0.000 0.572

4-5 -0.001 0.002 -0.003 0.001

6+ -0.001 0.002 -0.003 0.001

Aged 0.002 0.000 0.001 0.019 -0.000 0.949 -0.001 0.000

LTC Use (t-1) 0.001 0.007 -0.000 0.924 0.001 0.417 -0.001 0.006

AD/dementia -0.001 0.197 -0.004 0.002 0.003 0.001 -0.001 0.000

Atrial fibrillation 0.000 0.938 -0.002 0.151 0.002 0.042 0.000 0.635

Cataract 0.001 0.000 0.002 0.076 0.000 0.889 0.000 0.766

Chronic kidney dis. 0.001 0.104 -0.002 0.312 0.002 0.119 -0.001 0.005
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Table 3.25: Continued from previous page

Indep. variable CMC/MLTSS CMC MLTSS PCCM

Coef. P-value Coef. P-value Coef. P-value Coef. P-value

COPD 0.001 0.000 0.003 0.001 -0.001 0.063 0.000 0.120

CHF -0.001 0.014 0.000 0.935 -0.001 0.211 -0.000 0.890

Diabetes -0.002 0.000 -0.004 0.003 0.002 0.075 0.000 0.188

Glaucoma 0.000 0.776 -0.001 0.278 0.001 0.129 -0.000 0.887

Hip fracture -0.000 0.460 -0.001 0.726 0.001 0.646 0.001 0.106

Ischemic heart dis. 0.001 0.000 0.002 0.083 -0.001 0.273 0.000 0.054

Depression 0.001 0.029 -0.000 0.738 0.001 0.039 -0.000 0.456

Osteoporosis -0.002 0.000 -0.004 0.009 0.003 0.077 0.001 0.242

Rheum. arthritis 0.000 0.942 0.001 0.690 -0.001 0.723 0.002 0.159

Stroke -0.000 0.493 0.001 0.411 -0.000 0.359 0.000 0.297

Breast cancer -0.000 0.167 -0.001 0.085 0.001 0.125 -0.000 0.461

Colorectal cancer -0.000 0.605 -0.001 0.336 0.001 0.203 0.000 0.421

Prostate cancer -0.000 0.359 -0.001 0.023 0.001 0.000 0.001 0.028

Lung cancer 0.001 0.235 -0.000 0.596 0.001 0.121 0.000 0.612

Endometrial cancer 0.000 0.902 0.001 0.586 0.000 0.780 -0.000 0.656

Anemia 0.000 0.874 0.002 0.564 -0.001 0.532 -0.001 0.017

Asthma -0.001 0.045 -0.001 0.681 -0.001 0.582 0.001 0.173

High cholesterol 0.001 0.019 0.001 0.440 -0.000 0.936 -0.001 0.119

Enlarged prostate -0.004 0.000 -0.009 0.005 0.005 0.061 0.001 0.328

Hypertension 0.001 0.050 0.000 0.825 0.001 0.160 -0.000 0.016

Hyperthyroidism 0.001 0.006 0.001 0.295 -0.001 0.514 -0.000 0.025

Limited to counties with voluntary enrollment programs
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Table 3.26: IV - Endogeneity of treatment exploration, CMC/MLTSS

MMC=1 MMC=1 MMC=0 MMC=0
Hosp. PQI Hosp. PQI

Z=Share CMC/MLTSS non-duals -0.004 -0.004 -0.002 -0.001
(0.011) (0.006) (0.001) (0.001)*

[0.70] [0.48] [0.08] [0.01]

R2 0.14 0.07 0.14 0.07
N 197,866 197,866 7,206,014 7,206,014
Sample Non-Metro Non-Metro Non-Metro Non-Metro

* p < 0.05; ** p < 0.01

MMC=1 MMC=1 MMC=0 MMC=0
Hosp. PQI Hosp. PQI

Z=Share CMC/MLTSS non-duals 0.010 0.003 -0.001 -0.001
(0.006) (0.003) (0.002) (0.001)

[0.08] [0.27] [0.49] [0.25]

R2 0.14 0.06 0.14 0.06
N 1,284,588 1,284,588 29,138,253 29,138,253
Sample Metro Metro Metro Metro

* p < 0.05; ** p < 0.01
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Table 3.27: IV - Endogeneity of treatment exploration, CMC

MMC=1 MMC=1 MMC=0 MMC=0
Hosp. PQI Hosp. PQI

Z=Share CMC non-duals -0.005 -0.003 -0.003 -0.002
(0.014) (0.007) (0.001)** (0.000)**

[0.74] [0.70] [0.00] [0.00]

R2 0.14 0.07 0.14 0.07
N 156,363 156,363 7,380,159 7,380,159
Sample Non-Metro Non-Metro Non-Metro Non-Metro

* p < 0.05; ** p < 0.01

MMC=1 MMC=1 MMC=0 MMC=0
Hosp. PQI Hosp. PQI

Z=Share CMC non-duals 0.005 0.007 -0.004 -0.001
(0.011) (0.006) (0.004) (0.001)

[0.62] [0.28] [0.33] [0.41]

R2 0.14 0.06 0.14 0.06
N 755,593 755,593 29,748,889 29,748,889
Sample Metro Metro Metro Metro

* p < 0.05; ** p < 0.01
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Table 3.28: IV - Endogeneity of treatment exploration, MLTSS

MMC=1 MMC=1 MMC=0 MMC=0
Hosp. PQI Hosp. PQI

Z=Share MLTSS non-duals 0.044 0.021 0.006 0.004
(0.038) (0.014) (0.003)* (0.001)**

[0.25] [0.16] [0.03] [0.00]

R2 0.16 0.06 0.14 0.07
N 41,503 41,503 7,242,717 7,242,717
Sample Non-Metro Non-Metro Non-Metro Non-Metro

* p < 0.05; ** p < 0.01

MMC=1 MMC=1 MMC=0 MMC=0
Hosp. PQI Hosp. PQI

Z=Share MLTSS non-duals 0.003 -0.003 0.011 0.002
(0.005) (0.002) (0.008) (0.002)

[0.51] [0.16] [0.14] [0.18]

R2 0.15 0.06 0.14 0.06
N 528,995 528,995 30,901,546 30,901,546
Sample Metro Metro Metro Metro

* p < 0.05; ** p < 0.01
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Table 3.29: IV - Endogeneity of treatment exploration, PCCM

MMC=1 MMC=1 MMC=0 MMC=0
Hosp. PQI Hosp. PQI

Z=Share PCCM non-duals 0.003 -0.002 -0.002 -0.000
(0.007) (0.004) (0.001) (0.001)

[0.67] [0.61] [0.15] [0.33]

R2 0.15 0.07 0.14 0.07
N 428,975 428,975 7,416,862 7,416,862
Sample Non-Metro Non-Metro Non-Metro Non-Metro

* p < 0.05; ** p < 0.01

MMC=1 MMC=1 MMC=0 MMC=0
Hosp. PQI Hosp. PQI

Z=Share PCCM non-duals -0.004 -0.003 -0.005 -0.001
(0.007) (0.003) (0.003) (0.001)

[0.60] [0.36] [0.14] [0.42]

R2 0.15 0.07 0.14 0.06
N 833,005 833,005 31,478,005 31,478,005
Sample Metro Metro Metro Metro

* p < 0.05; ** p < 0.01
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Table 3.36: IV results, Stratified Part 2, CMC/MLTSS Non-Metro

Any hospitalization - Non-Metro Counties

(1) (2) (3) (4) (5)

CMC/MLTSS enrolled -0.009 -0.011 -0.013 -0.013 -0.006
(0.006) (0.006) (0.008) (0.007) (0.008)

N 4,220,991 2,599,729 2,444,243 2,381,472 2,194,601
F-test IV 57.05 61.03 58.23 55.57 56.50
Sub-group Hyper- High Diabetes Rheumatoid Ischemic

tension cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

CMC/MLTSS enrolled -0.034 0.002 -0.020 0.006 -0.014
(0.012)** (0.010) (0.014) (0.032) (0.009)

N 2,003,250 2,000,859 1,667,271 1,366,055 1,460,931
F-test IV 54.16 55.33 53.06 45.00 64.99
Sub-group Anemia Depression CHF AD/ COPD

Dementia

* p < 0.05; ** p < 0.01

Potentially avoidable hospitalization - Non-Metro Counties

(1) (2) (3) (4) (5)

CMC/MLTSS enrolled -0.008 -0.007 -0.009 -0.011 -0.008
(0.003)* (0.003)* (0.004)* (0.004)* (0.005)

N 4,220,991 2,599,729 2,444,243 2,381,472 2,194,601
F-test IV 57.05 61.03 58.23 55.57 56.50
Sub-group Hyper- High Diabetes Rheumatoid Ischemic

tension cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

CMC/MLTSS enrolled -0.014 -0.009 -0.017 -0.013 -0.013
(0.008) (0.005) (0.010) (0.020) (0.006)*

N 2,003,250 2,000,859 1,667,271 1,366,055 1,460,931
F-test IV 54.16 55.33 53.06 45.00 64.99
Sub-group Anemia Depression CHF AD/ COPD

Dementia

* p < 0.05; ** p < 0.01
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Table 3.37: IV results, Stratified Part 2, CMC/MLTSS Metro

Any hospitalization - Metro Counties

(1) (2) (3) (4) (5)

CMC/MLTSS enrolled -0.059 -0.045 -0.065 -0.069 -0.125
(0.050) (0.037) (0.053) (0.055) (0.075)

N 17,981,770 12,113,399 10,908,236 9,973,784 9,569,441
F-test IV 12.57 13.56 13.62 14.08 13.18
Sub-group Hyper- High Diabetes Rheumatoid Ischemic

tension Cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

CMC/MLTSS enrolled -0.137 -0.009 -0.124 -0.047 -0.064
(0.100) (0.031) (0.108) (0.163) (0.052)

N 9,845,553 7,748,948 6,446,879 5,432,665 4,788,155
F-test IV 11.26 16.12 12.06 6.61 18.02
Sub-group Anemia Depression CHF AD/ COPD

Dementia

* p < 0.05; ** p < 0.01

Potentially avoidable hospitalization - Metro Counties

(1) (2) (3) (4) (5)

CMC/MLTSS enrolled -0.024 -0.011 -0.029 -0.026 -0.043
(0.017) (0.013) (0.022) (0.018) (0.026)

N 17,981,770 12,113,399 10,908,236 9,973,784 9,569,441
F-test IV 12.57 13.56 13.62 14.08 13.18
Sub-group Hyper- High Diabetes Rheumatoid Ischemic

tension Cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

CMC/MLTSS enrolled -0.061 -0.012 -0.057 -0.051 -0.021
(0.034) (0.012) (0.046) (0.070) (0.022)

N 9,845,553 7,748,948 6,446,879 5,432,665 4,788,155
F-test IV 11.26 16.12 12.06 6.61 18.02
Sub-group Anemia Depression CHF AD/ COPD

Dementia

* p < 0.05; ** p < 0.01
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Table 3.40: IV results, Stratified Part 2, CMC excluding LTSS Non-Metro

Any hospitalization - Non-Metro Counties

(1) (2) (3) (4) (5)

CMC enrolled -0.019 -0.014 -0.026 -0.022 -0.014
(0.005)** (0.005)** (0.007)** (0.006)** (0.006)*

N 5,428,722 3,350,713 3,153,609 3,061,651 2,779,571
F-test IV 91.61 96.12 91.52 90.70 92.61
Sub-group Hyper- High Diabetes Rheumatoid Ischemic

tension Cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

CMC enrolled -0.043 -0.014 -0.030 -0.031 -0.025
(0.010)** (0.008) (0.012)* (0.025) (0.008)**

N 2,541,480 2,538,287 2,112,230 1,698,369 1,860,359
F-test IV 88.16 87.21 87.12 75.77 107.68
Sub-group Anemia Depression CHF AD/ COPD

Dementia

Potentially avoidable hospitalization - Non-Metro Counties

(1) (2) (3) (4) (5)

CMC enrolled -0.011 -0.009 -0.011 -0.013 -0.010
(0.003)** (0.002)** (0.004)** (0.004)** (0.004)*

N 5,428,722 3,350,713 3,153,609 3,061,651 2,779,571
F-test IV 91.61 96.12 91.52 90.70 92.61
Sub-group Hyper- High Diabetes Rheumatoid Ischemic

tension Cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

CMC enrolled -0.019 -0.013 -0.020 -0.025 -0.014
(0.006)** (0.005)** (0.008)* (0.016) (0.005)**

N 2,541,480 2,538,287 2,112,230 1,698,369 1,860,359
F-test IV 88.16 87.21 87.12 75.77 107.68
Sub-group Anemia Depression CHF AD/ COPD

Dementia

* p < 0.05; ** p < 0.01

Exclusions: Limited to counties with Voluntary Enrollment.
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Table 3.41: IV results, Stratified Part 2, CMC excluding LTSS Metro

Any hospitalization - Metro Counties

(1) (2) (3) (4) (5)

CMC enrolled -0.139 -0.134 -0.159 -0.210 -0.258
(0.109) (0.097) (0.115) (0.144) (0.162)

N 19,411,812 13,114,854 11,777,475 10,718,839 10,164,579
F-test IV 35.05 32.05 40.15 28.05 30.14
Sub-group Hyper- High Diabetes Rheumatoid Ischemic

tension Cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

CMC enrolled -0.298 -0.037 -0.311 -0.117 -0.201
(0.191) (0.067) (0.213) (0.171) (0.151)

N 10,542,806 8,521,893 6,868,924 5,807,469 5,170,015
F-test IV 33.59 38.37 31.73 19.06 29.53
Sub-group Anemia Depression CHF AD/ COPD

Dementia

Potentially avoidable hospitalization - Metro Counties

(1) (2) (3) (4) (5)

CMC enrolled -0.034 -0.032 -0.042 -0.055 -0.070
(0.027) (0.023) (0.034) (0.033) (0.043)

N 19,411,812 13,114,854 11,777,475 10,718,839 10,164,579
F-test IV 35.05 32.05 40.15 28.05 30.14
Sub-group Hyper- High Diabetes Rheumatoid Ischemic

tension Cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

CMC enrolled -0.082 -0.005 -0.089 -0.019 -0.053
(0.050) (0.012) (0.064) (0.037) (0.041)

N 10,542,806 8,521,893 6,868,924 5,807,469 5,170,015
F-test IV 33.59 38.37 31.73 19.06 29.53
Sub-group Anemia Depression CHF AD/ COPD

Dementia

* p < 0.05; ** p < 0.01

Exclusions: Limited to counties with Voluntary Enrollment.
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Table 3.44: IV results, Stratified Part 2, MLTSS Non-Metro

Any hospitalization - Non-Metro Counties

(1) (2) (3) (4) (5)

MLTSS enrolled 0.001 -0.029 0.025 0.038 0.007
(0.027) (0.027) (0.026) (0.033) (0.037)

N 5,134,350 3,162,006 2,966,404 2,881,543 2,637,247
F-test IV 40.79 32.41 41.88 41.90 37.86
Sub-group Hyper- High Diabetes Rheumatoid Ischemic

tension Cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

MLTSS enrolled 0.060 0.037 -0.009 -0.014 0.079
(0.035) (0.027) (0.028) (0.026) (0.056)

N 2,407,507 2,375,256 2,004,684 1,603,682 1,760,844
F-test IV 36.50 45.56 49.70 44.46 31.76
Sub-group Anemia Depression CHF AD/ COPD

Dementia

Potentially avoidable hospitalization - Non-Metro Counties

(1) (2) (3) (4) (5)

MLTSS enrolled 0.020 0.021 0.019 0.016 0.020
(0.013) (0.011) (0.014) (0.014) (0.017)

N 5,134,350 3,162,006 2,966,404 2,881,543 2,637,247
F-test IV 40.79 32.41 41.88 41.90 37.86
Sub-group Hyper- High Diabetes Rheumatoid Ischemic

tension Cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

MLTSS enrolled 0.050 0.032 0.005 0.016 0.061
(0.019)** (0.011)** (0.018) (0.011) (0.032)

N 2,407,507 2,375,256 2,004,684 1,603,682 1,760,844
F-test IV 36.50 45.56 49.70 44.46 31.76
Sub-group Anemia Depression CHF AD/ COPD

Dementia

* p < 0.05; ** p < 0.01

Exclusions: Limited to counties with Voluntary Enrollment.
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Table 3.45: IV results, Stratified Part 2, MLTSS Metro

Any hospitalization - Metro Counties

(1) (2) (3) (4) (5)

MLTSS enrolled 0.262 0.276 0.297 0.497 0.594
(0.177) (0.169) (0.178) (0.248)* (0.292)*

N 20,610,691 13,971,209 12,516,675 11,347,378 10,951,286
F-test IV 29.04 23.40 29.95 16.10 11.30
Sub-group Hyper- High Diabetes Rheumatoid Ischemic

tension Cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

MLTSS enrolled 0.571 0.095 0.693 0.280 0.635
(0.256)* (0.163) (0.344)* (0.333) (0.350)

N 11,264,724 8,806,273 7,322,022 6,176,319 5,414,507
F-test IV 16.64 25.52 16.30 9.20 29.13
Sub-group Anemia Depression CHF AD/ COPD

Dementia

Potentially avoidable hospitalization - Metro Counties

(1) (2) (3) (4) (5)

MLTSS enrolled 0.057 0.066 0.069 0.125 0.157
(0.048) (0.044) (0.060) (0.061)* (0.085)

N 20,610,691 13,971,209 12,516,675 11,347,378 10,951,286
F-test IV 29.04 23.40 29.95 16.10 11.30
Sub-group Hyper- High Diabetes Rheumatoid Ischemic

tension Cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

MLTSS enrolled 0.144 -0.000 0.188 0.024 0.175
(0.073)* (0.031) (0.113) (0.080) (0.101)

N 11,264,724 8,806,273 7,322,022 6,176,319 5,414,507
F-test IV 16.64 25.52 16.30 9.20 29.13
Sub-group Anemia Depression CHF AD/ COPD

Dementia

* p < 0.05; ** p < 0.01

Exclusions: Limited to counties with Voluntary Enrollment.
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Table 3.48: IV results, Stratified Part 2, PCCM Non-Metro

Any hospitalization - Non-Metro Counties

(1) (2) (3) (4) (5)

PCCM enrolled -0.071 -0.072 -0.048 -0.085 -0.135
(0.030)* (0.034)* (0.033) (0.041)* (0.053)*

N 4,458,325 2,752,346 2,593,590 2,496,151 2,282,850
F-test IV 68.42 61.57 72.26 64.81 59.21
Sub-group Hyper- High Diabetes Rheumatoid Ischemic

tension cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

PCCM enrolled -0.060 -0.136 -0.161 -0.098 -0.162
(0.042) (0.056)* (0.058)** (0.066) (0.062)**

N 2,108,659 2,101,590 1,733,218 1,408,912 1,513,159
F-test IV 70.20 74.95 71.68 76.24 69.56
Sub-group Anemia Depression CHF AD/ COPD

Dementia

* p < 0.05; ** p < 0.01

Potentially avoidable hospitalization - Non-Metro Counties

(1) (2) (3) (4) (5)

PCCM enrolled -0.018 -0.015 -0.006 -0.036 -0.027
(0.014) (0.016) (0.018) (0.021) (0.025)

N 4,458,325 2,752,346 2,593,590 2,496,151 2,282,850
F-test IV 68.42 61.57 72.26 64.81 59.21
Sub-group Hype-r High Diabetes Rheumatoid Ischemic

tension cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

PCCM enrolled -0.017 -0.031 -0.052 -0.037 -0.028
(0.023) (0.027) (0.033) (0.039) (0.037)

N 2,108,659 2,101,590 1,733,218 1,408,912 1,513,159
F-test IV 70.20 74.95 71.68 76.24 69.56
Sub-group Anemia Depression CHF AD/ COPD

Dementia

* p < 0.05; ** p < 0.01
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Table 3.49: IV results, Stratified Part 2, PCCM Metro

Any hospitalization - Metro Counties

(1) (2) (3) (4) (5)

PCCM enrolled -0.160 -0.195 -0.169 -0.273 -0.329
(0.142) (0.155) (0.167) (0.236) (0.291)

N 19,060,159 12,806,574 11,544,414 10,525,516 10,138,588
F-test IV 14.38 13.89 14.42 13.95 13.36
Sub-group Hyper- High Diabetes Rheumatoid Ischemic

tension Cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

PCCM enrolled -0.182 -0.215 -0.339 -0.165 -0.241
(0.205) (0.183) (0.320) (0.222) (0.234)

N 10,507,957 8,375,169 6,867,888 5,919,139 5,093,675
F-test IV 13.79 22.18 13.65 19.53 19.10
Sub-group Anemia Depression CHF AD/ COPD

Dementia

* p < 0.05; ** p < 0.01

Potentially avoidable hospitalization - Metro Counties

(1) (2) (3) (4) (5)

PCCM enrolled -0.031 -0.058 -0.041 -0.072 -0.071
(0.042) (0.052) (0.055) (0.071) (0.090)

N 19,060,159 12,806,574 11,544,414 10,525,516 10,138,588
F-test IV 14.38 13.89 14.42 13.95 13.36
Sub-group Hyper- High Diabetes Rheumatoid Ischemic

tension Cholesterol arthritis heart dis.

(6) (7) (8) (9) (10)

PCCM enrolled -0.042 -0.009 -0.075 -0.036 -0.054
(0.057) (0.039) (0.103) (0.075) (0.089)

N 10,507,957 8,375,169 6,867,888 5,919,139 5,093,675
F-test IV 13.79 22.18 13.65 19.53 19.10
Sub-group Anemia Depression CHF AD/ COPD

Dementia

* p < 0.05; ** p < 0.01
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3.12 Appendix

3.12.1 DID Validity

As noted in the main text, there are several potential threats to validity of the DID parallel

trends assumption. In the main results, I address two of these problems directly: changes in

the control group due to expansions of other MMC plan types and changes due to Medicare

managed care expansions over time. I address the sample composition changes due to Medi-

care managed care over time using propensity score weighting. This method allows me to

balance the sample on observable characteristics over time. I’ve explored several alternatives

to this preferred DID approach below.

3.12.2 DID - Alternative to weighting 1 - excluding counties with large

decline in FFS Medicare rate

The first alternative approach I explored was excluding counties with large changes in the

share of duals that had FFS Medicare coverage from 2005 to 2012. Using a cut-off of 15

percentage points, this results in the exclusion of approximately 20% of counties that were

included in the main DID analyses. However, this excludes many more counties with MMC

programs than control counties: over half of treated counties in the CMC/MLTSS analyses

are dropped.

With this sample restriction, I repeated the parallel trends check of including leads.

Results for each of the three managed care types are tabulated below.
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Table 3.50: Treated and control counties, DID excluding counties with Medicare managed
care expansion

Main DID Sample FFS Medicare Change Restr.
Treatment Control Treatment Control

CMC or MLTSS 347 972 146 932
CMC excl. LTSS 90 972 49 932
MLTSS 282 972 119 932
PCCM 4 994 0 956

Metro Counties Non-Metro Counties
Treatment Control Treatment Control

CMC or MLTSS 85 327 61 560
CMC excl. LTSS 38 327 11 560
MLTSS 59 327 60 560
PCCM 0 327 0 560

Control = counties where enrollment share < 1% all time periods

FFS Medicare Change restriction = Excludes counties with more than 10 pp decline in rate

of FFS Medicare coverage among full benefit duals 2005 to 2012.
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While the lead terms analyzing CMC/MLTSS programs are not statistically significant

in either group of counties (Table 3.51 ), this is not the case for the CMC or MLTSS program

analyses (Tables 3.52 3.53). In the case of CMC programs in metro counties, the coefficient

on CMC in the current period is zero and both lead terms are positive, showing that all of

the effect observed in the DID specification is due to increasing hospitalization rates in the

counties that take up treatment prior to the policy change. While effects are smaller for

the outcome of PQI, the same pattern is present. As similar result occurs for the MLTSS

program analyses.

I explored whether using different cutoff values for the exclusion criteria of “too much”

Medicare managed care expansion would result in more convincing evidence of parallel trends

in the unweighted data; however, the sample size of treated counties got too small. Therefore,

because the parallel trends assumptions required for DID to yield causal estimates appear

to be violated with this approach, I did not continue to pursue this approach.

3.12.3 DID - Alternative to weighting 2 - balanced panel of beneficiaries

As an alternative robustness check to address changing sample composition over time, I

constructed another sample which should be balanced over time. I identified individuals

that were observed in all time periods of the study data from 2005-2012, with FFS Medicare

coverage for that entire time, and that do not move between a metro and non-metro county. I

re-estimated the DID analyses on this balanced panel of individual-level observations. This is

a selected sample: duals that are alive and maintain coverage in both programs for the entire

study period from 2005-2012 are younger and healthier at baseline than the average dual

eligible. In non-metro and metro counties, this balanced panel includes 19.2% and 19.0% of

all duals in the main analysis sample respectively. Sample characteristics are shown in Table

3.54 below, stratified by county of residence metropolitan status.

In this limited sample, the average age in 2005 is 58 and a larger share of this sample was

originally eligible for Medicare due to disability than in the overall sample of duals. We can
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also see that in 2005, approximately 36% of individuals had 0-1 chronic conditions compared

to only 28% in the full DID sample. As this sample ages, we can observe an increase in LTC

use and the number of chronic conditions. We also can see an increase in MMC enrollment

over time in both groups of counties. The mean hospitalization rate is much lower than in

the overall sample and by construction, mortality is zero until the last period.

Next, I report the DID regressions including leads to assess if there is evidence of the

parallel trends assumption in this restricted sample (Tables 3.55-3.57).
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Table 3.54: DID Sample Characteristics - limited to balanced panel of individuals

Metro Non-Metro
Q4-2005 Q4-2012 Q4-2005 Q4-2012

Age, mean 58.8 65.8 58.0 65.0
SD 16.9 16.9 16.8 16.8
Female 61.4 61.3
White 51.7 70.7
Black 19.0 15.4
Hispanic 18.9 8.1
Asian 8.1 0.6
Other/Unknown Race 2.3 5.1
Aged 38.4 32.2
Disabled 61.6 67.8
LTC Use (t-1) 42.6 56.7 43.5 57.7
0-1 Chronic Conds. 36.0 22.7 38.5 24.5
2-3 Chronic Conds. 27.5 22.3 28.2 23.8
4-5 Chronic Conds. 20.3 21.6 19.5 21.7
6+ Chronic Conds. 16.2 33.5 13.8 30.0
Metro county 100.0 100.0 0.0 0.0
Hospital beds /1000 3.5 3.4 3.7 3.7
Nursing facility beds / 1000 0.3 0.3 0.9 0.9
CMC/MLTSS Enrolled 13.4 35.7 0.8 17.4
CMC Enrolled 13.1 34.5 0.7 14.1
MLTSS Enrolled 0.3 1.2 0.2 3.3
PCCM Enrolled 0.1 0.2 0.1 0.0
Any Hospitalization 6.2 8.6 5.9 8.5
PQI 1.0 2.0 1.2 2.5
Died 0.0 0.6 0.0 0.7
N 553,788 553,788 181,263 181,263

Source: MBSF-MAX PS-MedPAR files.

Limited to full-duals enrolled in FFS Medicare.

Excludes individuals living excluded counties (ME, VT, RUCC 8,9, Control group exclusions).

Limited to individuals with observations 2005-2012 all periods
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Examining CMC/MLTSS, none of the tests of joint significance of the leads term indicate

that the null hypothesis that they are zero is rejected. Similar to the weighted results in the

full sample, the coefficient on CMC/MLTSS program in period t does not change substan-

tially with the inclusion of the lead terms. These results are consistent when analyzing CMC

and MLTSS separately as well. However, in the main results, I estimated positive coefficients

on the MLTSS program period t terms with and without the lead terms for the outcome of

any hospitalization. However, in this limited sample, in the non-metro counties, I estimate

negative coefficients. Also in non-metro counties for the outcome of hospitalization, the co-

efficients on the lead terms are statistically significant, but of different signs (signs match

those in the main results). These differences for the MLTSS analysis in non-metro counties

should be considered in interpreting the DID MLTSS results presented next.

Finally, the results of the main DID specifications are tabulated below.
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As in the main results, adding in controls decreases the magnitudes of the coefficients

on CMC/MLTSS programs in most cases (Table 3.58. But unlike in the main results,

CMC/MLTSS programs are associated with no change in the rate of any hospitalization

(main results there was an increase in hospital use). There is also a small decease in PQI in

non-metro counties due to CMC/MLTSS programs in this restricted sample.

This finding of no effect is consistent in the analysis of CMC programs that exclude

LTC (Table 3.59). And the pattern of positive coefficients without the controls but negative

coefficients with the controls appears to be driven by the MLTSS programs. Table 3.60

shows that in this restricted sample, with the preferred specification, there are no changes

in hospitalization rates with the introduction of MLTSS programs and a slight decline in the

rate of PQI in non-metro counties.

Recall that in the main paper results, CMC/MLTSS, CMC and MLTSS were all asso-

ciated with increase in hospital use and no change in PQI using DID methods. However,

these increases were concentrated among the beneficiaries with 4+ chronic conditions (versus

fewer). This selected sample of 20% of individuals from the main sample is younger, has

fewer chronic conditions and lower hospital use at baseline than the population of duals ex-

amined in the main results. With that in mind, these DID analyses using the balanced panel

are consistent with the stratified results in the main sample finding little effect of MMC on

hospital use among those with 0-3 chronic conditions.

3.12.4 Alternative to DID - Individual-level fixed effects

In the DID analyses, treatment is assigned at the county level and an average treatment

effect is estimated for mandatory enrollment counties. An alternative approach is an event

study framework where treatment is assigned at the individual level. To address selection, I

use the county-level mandatory enrollment policy as an instrument to account for selection

at the individual level into MMC programs. Specifically, I generate an indicator variable,

Policyct that is equal to 1 if there is a mandatory MMC program in county c at time t and
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0 otherwise. Then I estimate the following specification using two stage least squares:

Stage 1: MMCict = Policyct + γ1 ∗ Ii + γ2 ∗ Tt + εict

Stage 2: Yict = ˆMMCict + γ1 ∗ Ii + γ2 ∗ Tt + εict

Because treatment assignment is at the individual level, I include individual level fixed effects

γ1 ∗ Ii. Therefore, the variation used to identify the treatment effect comes from individuals

switching between FFS and MMC. Rather than estimating an average treatment effect as in

the main DID results, this estimates a LATE for individuals that enroll in MMC due to the

mandatory enrollment policy in their county.

Results of this event study style estimation are tabulated for each of the plan types and

groups of counties (non-metro and metro) that had mandatory programs in the following

tables.

Recall that in the main DID analyses, I found that mandatory CMC/MLTSS programs

were associated with small increases in hospitalization rates of 0.4 and 0.2 percentage points

for non-metro and metro counties respectively. In the individual fixed effects regression with-

out using IV, in non-metro counties, individuals experience a small decline in hospitalization

rates associated with CMC/MLTSS enrollment. However, using the instrument controls for

selection. The coefficient changes from -0.003 to 0.001 with the use of the instrument. This

suggests that there is some remaining selection in the within person estimates without the

IV. Controlling for that selection using the county mandatory CMC/MLTSS enrollment pol-

icy as an instrument to predict individual level CMC/MLTSS enrollment yields estimates

essentially no effect of CMC/MLTSS on the rate of any hospitalization or PQI in non-metro

and metro counties (Table 3.61). For the group of individuals that opt in to CMC/MLTSS

due to mandatory enrollment policies, there appears to be no relationship between MMC

enrollment and hospital use.

Next, we turn to the examination of CMC and MLTSS programs separately. CMC
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Table 3.61: Event Study - CMC/MLTSS, Non-Metro Counties

First stage Hosp. Hosp. PQI PQI
No IV IV No IV IV

Mand. CMC/MLTSS 0.824
(0.029)**

CMC/MLTSS enrolled -0.003 0.001 -0.001 -0.001
(0.001)* (0.002) (0.000)* (0.001)

N 8,524,240 8,524,240 8,412,391 8,524,240 8,412,391
F-test IV 828.02
Sample Non-Metro Non-Metro Non-Metro Non-Metro Non-Metro

First stage Hosp. Hosp. PQI PQI
No IV IV No IV IV

Mand. CMC/MLTSS 0.690
(0.058)**

CMC/MLTSS enrolled -0.000 -0.002 0.000 -0.001
(0.001) (0.001) (0.000) (0.001)

N 37,629,013 37,629,013 37,165,730 37,629,013 37,165,730
F-test IV 143.00
Sample Metro Metro Metro Metro Metro

* p < 0.05; ** p < 0.01

Additional controls are time varying individual characteristics (LTC use, chronic conditions), county

characteristics, (supply hospital and nursing facility beds), and individual and quarter fixed effects.

Standard errors clustered at county level.

programs that exclude LTC in metro counties are not associated with changes in hospital

use using this alternative method (Table 3.62). Finally, this method results in similar null

findings for MLTSS programs (Table 3.63) with precisely estimated zero coefficients in the

non-metro counties and negative but not significant effects for any hospitalization in the

metro counties.

So while I found small increases in hospitalization using DID (treatment assigned at the

county level), I find no association between hospitalization and MMC enrollment using this

alternative method. The two methods identify slightly different effects when mandatory

enrollment is not enforced for every beneficiary in the county, as is the case. Recall from
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Table 3.62: Event Study - CMC, Metro Counties

First stage Hosp. Hosp. PQI PQI
No IV IV No IV IV

Mandatory CMC 0.492
(0.102)**

CMC Enrolled 0.001 -0.001 0.000 -0.001
(0.001) (0.002) (0.000) (0.001)

N 37,629,013 37,629,013 37,165,730 37,629,013 37,165,730
F-test IV 23.37
Sample Metro Metro Metro Metro Metro

* p < 0.05; ** p < 0.01

Additional controls are time varying individual characteristics (LTC use, chronic conditions), county

characteristics, (supply hospital and nursing facility beds), and individual and quarter fixed effects.

Standard errors clustered at county level.

Tables 3.12 and 3.13 that average county level enrollment rates ranged from 62.5% in metro

counties for CMC programs to 75.7% in non-metro county MLTSS programs among counties

with “mandatory” enrollment policies. Therefore, these event study style models estimate

the effect for people induced to enroll in MMC due to the policy while the DID estimates

estimate the average treatment effect for everyone in the county. The null finding, while not

the same as the small increases found in the DID results, reassures us that the small effects

found in for these mandatory programs are not driven by violations of the DID methods

assumptions.

3.12.5 Additional IV estimation

Examining of unconditional exogeneity of the instrument

To investigate whether the instrument, share of MMC enrollment by plan type among non-

disabled, non-elderly Medicaid-only beneficiaries, is unrelated to health outcomes, I present

the same sample characteristics, separately for individuals in counties with the values of the

IV above and below the median. Tables 3.64 - 3.67 show differences unconditional on the
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Table 3.63: Event Study - MLTSS, Non-Metro Counties

First stage Hosp. Hosp. PQI PQI
No IV IV No IV IV

Mand. MLTSS 0.886
(0.016)**

MLTSS Enrolled -0.004 -0.000 -0.002 -0.001
(0.002)** (0.002) (0.001)** (0.001)

N 8,524,240 8,524,240 8,412,391 8,524,240 8,412,391
F-test IV 2944.56
Sample Non-Metro Non-Metro Non-Metro Non-Metro Non-Metro

First stage Hosp. Hosp. PQI PQI
No IV IV No IV IV

Mand. MLTSS 0.844
(0.017)**

MLTSS Enrolled -0.001 -0.003 0.000 -0.000
(0.001) (0.002) (0.000) (0.001)

N 37,629,011 37,629,011 37,165,727 37,629,011 37,165,727
F-test IV 2423.39
Sample Metro Metro Metro Metro Metro

* p < 0.05; ** p < 0.01

Additional controls are time varying individual characteristics (LTC use, chronic conditions), county

characteristics, (supply hospital and nursing facility beds), and individual and quarter fixed effects.

Standard errors clustered at county level.

other observable characteristics. Large standardized differences for race, aged vs disabled,

and metropolitan county for plan types CMC/MLTSS, MLTSS, and PCCM indicate that

there is not unconditional balance on covariates across high and low values of the instrument.

3.12.6 Exploring censoring due to death, DID & IV

In the main analyses, I include individuals that died during the quarter. My estimated

effects of MMC on hospitalization could be biased if inclusion of these individuals results in

censoring of the data and people that died have different treatment effects than those that

did not die. To investigate this, I repeated the main DID and IV analyses two ways. First, I
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exclude individuals that died in the quarter and re-estimated the effects. Second, I created

a new binary outcome that =1 if (Died or Hospitalized) and =0 if neither. I tabulate the

two sets of results below.
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Table 3.64: CMC/MLTSS IV Balance

IV< Median IV>Median Std. diff.

Age, mean 63.3 64.7 0.1
SD 18.0 17.7
Female 63.2 61.4 -3.7
White 60.8 49.6 -22.7
Black 25.0 18.0 -17.1
Hispanic 9.2 19.4 29.4
Asian 2.3 10.5 33.7
Other/Unknown Race 2.6 2.4 -0.8
Aged 41.0 48.8 15.8
Disabled 59.0 51.2 -15.8
Medicaid LTSS Use (t-1) 49.7 47.6 -4.2
Any hospitalization 9.9 9.0 -3.2
PQI 2.5 2.1 -2.9
Died 1.1 0.9 -2.5
0-1 Chronic conds. 26.2 25.2 -2.3
2-3 Chronic conds. 23.6 22.4 -2.9
4-5 Chronic conds. 21.6 21.1 -1.1
6+ Chronic conds. 28.6 31.2 5.8
Metro county 62.3 89.4 66.8
Unemployment rate, AHRF 7.9 8.0 0.1
Percent in poverty, AHRF 18.0 16.0 -0.5
Income per capita, AHRF 34,160.7 45,081.1 1.0
Median income, AHRF 42,730.4 52,219.0 1.1
MDs/1000 pop 2.0 3.3 0.8
Hospital beds/1000 pop 3.6 3.5 -0.0
Nursing facility beds/1000 pop 0.5 0.2 -0.4
N 13,395,294 32,763,157 -0

Source: MBSF-MAX PS-MedPAR files. Pooled quarterly data from 2005,2011,2012

Limited to duals enrolled in FFS Medicare with Full Medicaid benefits
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Table 3.65: CMC excl LTSS IV Balance

IV< Median IV>Median Std. diff.

Age, mean 64.2 64.4 0.0
SD 17.8 17.7
Female 62.3 61.5 -1.6
White 52.8 53.0 0.4
Black 21.1 19.1 -4.8
Hispanic 16.4 16.5 0.3
Asian 6.6 9.6 10.8
Other/Unknown Race 3.1 1.8 -8.5
Aged 46.0 47.1 2.1
Disabled 54.0 52.9 -2.1
Medicaid LTSS Use (t-1) 48.5 47.9 -1.1
Any hospitalization 9.5 9.1 -1.3
PQI 2.2 2.1 -0.6
Died 0.9 1.0 1.2
0-1 Chronic conds. 25.2 25.8 1.2
2-3 Chronic conds. 22.4 23.1 1.7
4-5 Chronic conds. 21.0 21.5 1.1
6+ Chronic conds. 31.3 29.7 -3.6
Metro county 78.7 84.3 14.5
Unemployment rate, AHRF 8.1 7.9 -0.1
Percent in poverty, AHRF 17.5 15.8 -0.4
Income per capita, AHRF 44,236.4 39,665.3 -0.4
Median income, AHRF 48,332.1 50,555.3 0.2
MDs/1000 pop 3.2 2.6 -0.3
Hospital beds/1000 pop 3.8 3.3 -0.3
Nursing facility beds/1000 pop 0.3 0.3 -0.1
N 22,623,505 23,534,946 -0

Source: MBSF-MAX PS-MedPAR files. Pooled quarterly data from 2005,2011,2012

Limited to duals enrolled in FFS Medicare with Full Medicaid benefits
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Table 3.66: MLTSS IV Balance

IV< Median IV>Median Std. diff.

Age, mean 64.0 65.0 0.1
SD 17.9 17.5
Female 62.2 61.3 -1.9
White 55.6 46.5 -18.2
Black 21.7 16.3 -13.8
Hispanic 13.3 24.0 27.7
Asian 7.4 9.9 8.9
Other/Unknown Race 2.1 3.4 7.9
Aged 44.9 50.5 11.1
Disabled 55.1 49.5 -11.1
Medicaid LTSS Use (t-1) 48.4 47.8 -1.2
Any hospitalization 9.4 9.0 -1.2
PQI 2.3 2.0 -1.9
Died 1.1 0.7 -3.7
0-1 Chronic conds. 26.0 24.3 -4.1
2-3 Chronic conds. 23.4 21.3 -4.9
4-5 Chronic conds. 21.5 20.6 -2.3
6+ Chronic conds. 29.1 33.8 10.3
Metro county 77.3 91.7 40.5
Unemployment rate, AHRF 7.8 8.5 0.4
Percent in poverty, AHRF 16.5 16.9 0.1
Income per capita, AHRF 37,932.1 51,391.9 0.9
Median income, AHRF 48,122.7 52,677.5 0.5
MDs/1000 pop 2.4 4.1 0.8
Hospital beds/1000 pop 3.4 3.9 0.2
Nursing facility beds/1000 pop 0.3 0.2 -0.3
N 32,549,469 13,608,982 -0

Source: MBSF-MAX PS-MedPAR files. Pooled quarterly data from 2005,2011,2012

Limited to duals enrolled in FFS Medicare with Full Medicaid benefits
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Table 3.67: PCCM IV Balance

IV< Median IV>Median Std. diff.

Age, mean 64.8 63.5 -0.1
SD 17.5 18.2
Female 61.1 63.1 4.2
White 49.6 58.0 16.8
Black 18.0 23.2 12.9
Hispanic 18.6 13.1 -14.9
Asian 11.1 3.6 -29.1
Other/Unknown Race 2.7 2.1 -4.0
Aged 49.1 42.7 -12.8
Disabled 50.9 57.3 12.8
Medicaid LTSS Use (t-1) 48.2 48.2 -0.1
Any hospitalization 8.7 10.1 4.5
PQI 2.0 2.4 2.6
Died 0.8 1.2 3.5
0-1 Chronic conds. 25.2 25.9 1.6
2-3 Chronic conds. 22.7 22.9 0.4
4-5 Chronic conds. 21.5 20.9 -1.3
6+ Chronic conds. 30.6 30.3 -0.6
Metro county 84.3 77.2 -18.3
Unemployment rate, AHRF 8.3 7.5 -0.4
Percent in poverty, AHRF 16.4 16.8 0.1
Income per capita, AHRF 44,982.8 37,129.1 -0.7
Median income, AHRF 52,074.6 45,401.5 -0.8
MDs/1000 pop 3.2 2.5 -0.4
Hospital beds/1000 pop 3.6 3.5 -0.0
Nursing facility beds/1000 pop 0.3 0.3 0.1
N 28,111,185 18,047,266 0

Source: MBSF-MAX PS-MedPAR files. Pooled quarterly data from 2005,2011,2012

Limited to duals enrolled in FFS Medicare with Full Medicaid benefits
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Comparing these tables to the main results shows that censoring due to death does

not drive the main findings. For the DID analyses, point estimates are slightly smaller

when individuals that died are excluded (Table 3.68 and larger when the outcome is died

and/or hospitalized 3.69 but in both cases, the main finding, that CMC/MLTSS programs

are associated with small changes in the rate of any hospitalization but no change in PQI

is consistent across all three specifications. A similar pattern is found for the CMC and

MLTSS programs evaluated separately.

IV analyses examining mortality are tabulated below.
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