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Abstract

Objective: To examine the association between the generosity of Medicaid home-

and community-based services (HCBS) and the likelihood of community discharge

among Medicare-Medicaid dually enrolled older adults who were newly admitted to

skilled nursing facilities (SNFs).

Data Sources: National datasets, including Medicare Master Beneficiary Summary

File (MBSF), Medicare Provider and Analysis Review (MedPAR), Medicaid Analytic

eXtract (MAX), minimum data set (MDS), and publicly available data at the SNF or

county level, were linked.

Study Design: We measured Medicaid HCBS generosity by its breadth and intensity

and described their variation at the county level. A set of linear probability models

with SNF fixed effects were estimated to characterize the association between HCBS

generosity and likelihood of community discharge from SNFs. We further stratified

the analyses by the type of index hospitalizations (medical vs surgical events), age

group, and the Medicaid cost-sharing policy for SNF services.

Data Extraction Methods: The final analytical sample included 224 229 community-

dwelling dually enrolled older duals who were newly admitted to SNFs after an acute

inpatient event between October 1, 2010, and September 30, 2013.

Principal Findings: We observed substantial cross-sectional and over-time variations

in HCBS breadth and intensity. Regression results indicate that on average, a 10 per-

centage-point increase in HCBS breadth was associated with a 0.7 percentage-point

increase (P < 0.01) in the likelihood of community discharge. Such relationship could

be modified by individual factors and state policies: significant effects of HCBS

breadth were detected among medical patients (0.7 percentage-point, P < 0.05), indi-

viduals aged older than 85 (1.5 percentage-point, P < 0.01), and states with and with-

out lesser-of policies (0.5 and 2.3 percentage-point, respectively, P < 0.05). No

significant relationship between HCBS intensity and community discharge was

detected.

Conclusions: Higher Medicaid HCBS breadth but not intensity was associated with a

greater likelihood of community discharge, and such relationship could be modified

by individual factors and state policies.
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What is known on this topic?

• Medicaid has been shifting its long-term services and support toward home- and

community-based services (HCBS) in the last few decades.

• Medicare-Medicaid dually enrolled older adults who entered skilled nursing facilities (SNFs)

for postacute care were more likely to become nursing home long-stay residents than

Medicare-only beneficiaries.

• In states with greater HCBS spending, nursing facilities had higher rates of successful com-

munity discharge, and SNF residents were less likely to become long-stay residents.

What this study adds?

• Our study differentiated the breadth and intensity of Medicaid HCBS and found greater

HCBS breadth being associated with greater likelihood of returning to community

from SNFs.

• The association between HCBS breadth and community discharge was stronger among duals

who were the oldest old, receiving medical treatment for the index hospitalization, or resid-

ing in states with more generous Medicaid policies for paying the cost-sharing for Medicare

SNF services.

1 | INTRODUCTION

Nearly 2 million older adults receive postacute care in skilled nursing

facilities (SNFs) each year,1,2 and a vast majority hope to return

home.3-6 One key barrier to returning home that older SNF patients

face is the lack of adequate support in the community to meet their

care needs.7,8 Many older adults with functional and cognitive impair-

ments rely on informal caregivers, usually family members or friends,

for support to remain at home. But such supportive care is often

stressful on caregivers and may not be sustainable, especially as care

needs increase over time. Transitions from community to hospital and

subsequently to SNF are associated with further deterioration of a

patient's health status and increased intensity of care needs.9,10 With-

out sufficient care supports in the community, SNF patients may fail

to return to the community and become long-stay nursing home

residents.

Low-income patients are particularly at high risk of becoming long-

stay residents, as they often have inadequate social supports and less

ability to pay out-of-pocket to support their living in the community.11

Specifically, SNF users who are dually enrolled in Medicare and Medic-

aid (referred to herein as “duals”) have poorer health status,12 greater

functional limitations,13 and worse living conditions in the commu-

nity14-16 than Medicare-only beneficiaries. With these barriers to com-

munity discharge, duals admitted to SNF are about twice as likely to

become long-stay residents as their Medicare-only counterparts.13,17

In the last three decades, Medicaid has been shifting its provision

of long-term services and supports (LTSS) toward home- and

community-based services (HCBS) relative to institutional care, with

the goals of providing an alternative for those who prefer to remain in

the community and potentially reducing the rapid growth in LTSS

costs. To that end, Medicaid's investment in HCBS has been

substantial: the percentage of total Medicaid LTSS expenditures going

to HCBS more than tripled, from 18% in 1995 to 57% in 2016.18 Yet

states vary significantly in their Medicaid HCBS investment. For exam-

ple, in 2013, states spent between 21% and 78% of their total Medicaid

LTSS dollars on HCBS.19 If expansion of Medicaid HCBS provides duals

with more accessible and comprehensive community-based services,

they may be more able to remain in the community. Indeed, HCBS has

been shown to reduce or delay nursing home placement among duals,

especially for people with lower levels of impairment.20-23

To date, there is limited and conflicting evidence as to whether

Medicaid HCBS may facilitate community discharge for duals in SNFs.

In a Minnesota nursing home transition study, the ratio of HCBS

recipients to nursing home residents in the county was significantly

related to the likelihood of community discharge among newly admit-

ted nursing home residents, while no significant relationship was

found between HCBS expenditures per recipient and community

discharge.24 Another study found that while duals who used SNF

services were more likely to become long-stay residents than

Medicare-only beneficiaries, higher Medicaid HCBS per capita spend-

ing tended to reduce that differential.17 A recent study found that

SNF-level rate of successful community discharge was positively asso-

ciated with the proportion of state Medicaid LTSS spending on

HCBS.25 However, these existing studies have several limitations.

First, the measurement of HCBS generosity employed in these studies

did not match the scope of the study population, for example, using

Medicaid HCBS policy to predict outcome for all nursing home resi-

dents regardless of payer source. Furthermore, no study, to our

knowledge, has examined the effect of time-varying HCBS generosity

on SNF-to-community discharge at the individual level. The existing

studies mostly relied on cross-sectional designs, and the effect of

HCBS may be confounded by unobserved geographic variation.
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The objective of this study was to examine the relationship

between Medicaid HCBS breadth and intensity, two distinct dimen-

sions of HCBS generosity,26 and the likelihood of community dis-

charge among duals newly admitted to SNFs. Taking advantage of the

rapid expansion in Medicaid HCBS over time and the wide variations

in the provision of HCBS across geographic regions, this study is

designed to address some of the limitations in the current literature.

Using multiple national data sources, we constructed HCBS breadth

and intensity measures among fee-for-service (FFS) older duals, which

is consistent with the study population, and examined the relationship

between time-varying HCBS generosity and community discharge

from SNFs. We model these relationships using SNF fixed effects,

which effectively model the change in community discharge as a func-

tion of the change in HCBS policies, a substantial improvement over

cross-sectional analyses that simply model the correlation.

2 | METHODS

2.1 | Data

Several national datasets, includingMedicare, Medicaid, and the minimum

data set (MDS) 2.0 and 3.0 between CY2010 and 2013, were linked at the

individual level. Medicaid Analytic eXtract (MAX) Personal Summary file

includes data on beneficiaries' demographic characteristics, Medicaid

enrollment, Medicaid managed care enrollment and waiver enrollment,

service utilization, and costs. MAX data from 2010 to 2012 are available

nationally (except for KS andME for 2010 and ID for 2011), and data from

28 states are available for 2013.27 We did not include years later than

2013 due to the limited availability ofMAX data: MAX is available only for

17 states in 2014 and not available after 2015. The MDS is a federally

required comprehensive assessment tool for all residents in Medicare- or

Medicaid-certified SNFs. Residents are assessed at the time of admission,

at least every quarter if a resident remains in the facility, whenever a

change in status occurs, and at discharge. The assessments contain

detailed information on individual demographics and health status, and

information on the admission source, length of nursing home stay, and dis-

charge destination. We also used Medicare Master Beneficiary Summary

File (MBSF) andMedicare Provider and Analysis Review (MedPAR).MBSF

data include Medicare beneficiary enrollment information, Medicare-

Medicaid dual status, and medicare advantage (MA) enrollment. MedPAR

contains information aboutMedicare inpatient claims.

Lastly, we obtained publicly available data containing information

on facility and county characteristics, including the nursing home com-

pare (NHC) data, the LTCfocus database,28 Area Health Resource File

(AHRF), and American Community Survey (ACS) data.

2.2 | Cohort

The study cohort includes community-dwelling older duals who were

FFS users of Medicare with full eligibility for Medicaid benefits and

who were newly admitted to SNFs after an acute inpatient event

between October 1, 2010, and September 30, 2013. Community-

dwelling older adults were defined as those who were 65 years or

older at the time of SNF admission and did not receive any nursing

home care in the prior 100 days. We focused on newly admitted indi-

viduals because their care needs and social supports are likely to be

different from those who previously lived in a nursing home, and indi-

viduals with a recent nursing home stay have a higher probability of

returning and becoming long-stay residents.17 Individuals who

entered SNFs in a coma were excluded.

SNF postacute residents were identified based on MedPAR and

MDS data. Specifically, we required an individual to be admitted to an

SNF within 1 day after a Medicare-covered acute hospital discharge.

We focused on FFS Medicare beneficiaries because SNFs may have

different financial incentives to admit and discharge MA beneficiaries.

In addition, because the variable of interest, HCBS generosity, can be

calculated only for Medicaid FFS recipients, we excluded duals with

Medicaid comprehensive managed care organization coverage, man-

aged LTSS (MLTSS) coverage, and the program of all-inclusive care for

the elderly coverage. At the state level, we also excluded 11 states

(Arizona, Delaware, Hawaii, Kentucky, Minnesota, New Jersey, New

Mexico, New York, Tennessee, Texas, and Utah) because HCBS gen-

erosity could not be accurately measured due to the preponderance

or expansion of Medicaid managed care programs in these states.

Finally, after excluding individuals due to missing county of residence

and missing in other covariates (3.5% and 5.2% of the sample), our

analytical sample included 224 229 individuals.

2.3 | Measures

2.3.1 | Outcome

The key outcome is community discharge from SNFs, measured as a

dichotomous variable indicating whether an SNF resident is dis-

charged to the community within 100 days of SNF postacute admis-

sion. The 100-day cutoff was chosen because Medicare covers SNF

care for up to 100 days; thus, this is also the threshold that nursing

home quality measures use to distinguish short- and long-stay

residents.29

2.3.2 | HCBS generosity measures

As the generosity of Medicaid HCBS programs can be considered in

two dimensions, the size of the populations they serve and the inten-

sity of the services they provide to each user once access is

granted,21,26,30 we measured Medicaid HCBS generosity by its

breadth and intensity. Breadth was defined as the proportion of FFS

older duals who used any HCBS in a given year, which captured real-

ized access to Medicaid HCBS. Intensity was calculated as the average

monthly HCBS spending per HCBS user per enrolled month with

adjustment for Area Wage Index and is intended to reflect the amount

of services used by individuals conditional on receiving HCBS. This
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approach of constructing HCBS generosity measures has been vali-

dated through factor analysis in a previous study.21,26,30 For both

HCBS breadth and intensity, individual HCBS utilization information

from MAX data was aggregated to the county level, and the utilization

and spending of HCBS included both state-plan HCBS and waiver

programs. We measured HCBS generosity at the county level rather

than the state because in many states, HCBS waiver enrollment is

managed by the county and waiver eligibility and availability of ser-

vices are county-specific.

2.3.3 | Covariates

A comprehensive set of covariates related to community discharge

was included in the analyses to reduce confounding. Individual-

level covariates included sociodemographic characteristics (eg, age,

gender, race, marital status), reason for Medicare entitlement, func-

tional status (activities of daily living [ADL]31), cognitive status

(cognitive function scale [CFS]32), characteristics of index hospitali-

zation (eg, type of hospital stay [surgical vs medical], use of the

intensive care unit [ICU], weights of diagnosis-related group [DRG],

etc.), prior hospitalization, active diagnoses (eg, hypertension,

asthma, Alzheimer's disease and related dementia [ADRD], anxiety,

etc.), health conditions (eg, incontinence, etc.), and SNF treatments

(eg, injection, etc.). The selection of diagnoses, conditions, and

treatments was based on their prevalence among SNF residents

and CMS's risk adjustment for successful community discharge.33

Individual demographics, functional status, diagnoses, and treat-

ment measures were identified from the SNF admission assessment

(or the first available assessment if no admission assessment was

available) in the MDS, and the characteristics of the index hospitali-

zation were identified from MedPAR.

SNF facility-level covariates included number of beds, for-profit

status, chain affiliation, occupancy rate, percent of residents covered

by Medicare and Medicaid, and overall quality rating from NHC.

County-level covariates included economic factors (median household

income, poverty rate, and deep poverty rate), housing factors (percent

of homes being occupied by owners, median house value, and median

rent), and factors related to LTSS supply (NH beds per 1000 popula-

tion, home health agency per 1000 population, and female labor force

participation).

2.4 | Statistical analysis

We first conducted a descriptive analysis of the distribution of Medic-

aid HCBS generosity and characteristics of the study cohort. For

HCBS generosity, we examined geographic variation and change over

time in HCBS breadth and intensity at state and county levels. We

compared individual characteristics, such as sociodemographics and

health status, between dual SNF users who were and were not dis-

charged within 100 days, using a t test for continuous variables or a

chi-square test for dichotomous variables.

We then conducted individual-level analyses using the repeated

cross-sectional study design. Linear probability models with SNF fixed

effects and robust SEs were estimated to explore the relationship

between Medicaid HCBS generosity and the likelihood of community

discharge among newly admitted dually eligible SNF residents. The

SNF fixed effects account for facility-level unobserved time-invariant

factors, such as the facility's practice norms, that may affect the likeli-

hood of community discharge and quality of care. SNF fixed effects

also account for time-invariant county or state characteristics, which

may be a significant source of confounding often seen in cross-

sectional studies. In addition, we controlled for a comprehensive list

of individual characteristics and health conditions as well as year

dummy variables. SNF and county-level covariates were not included

in the analysis because they are largely time-invariant and were

already accounted for by the SNF fixed effects.

We also conducted several stratified analyses to explore potential

variations in the relationship between HCBS generosity and SNF com-

munity discharge across different populations. We first stratified SNF

residents based on their type of index hospitalization (ie, surgical or

medical, identified based on DRG) because these two groups of resi-

dents could be very different regarding their health conditions, pur-

pose for SNF care, and needs.34 We then stratified the sample into

three groups based on residents' age at SNF admission (65-74, 75-84,

and 85 years and older) because health status and care needs as well

as the potential source of community support (eg, family structure)

are different for younger vs older persons.35 Finally, we stratified

states by the presence of a Medicaid payment policy that limits Med-

icaid's payment to Medicare cost-sharing for SNF services, that is, the

SNF lesser-of policy. Specifically, while Medicare requires coinsurance

for SNF care from 21st to 100th day and it is typically paid by Medic-

aid for duals, states with lesser-of policies will pay the lesser of two

amounts: (a) the full Medicare coinsurance for SNF care or (b) the dif-

ference between the Medicaid rate and the amount already paid by

Medicare.36 If the amount already paid by Medicare exceeds the Med-

icaid nursing home rate, the Medicare coinsurance will not be paid by

Medicaid. Because this reimbursement policy is likely to affect SNFs'

incentive to discharge their dually enrolled residents as early as possi-

ble, the effect of Medicaid HCBS generosity on community discharge

could be different in states with and without lesser-of policies.

Several sensitivity analyses were performed to check the robust-

ness of the main findings. First, we defined the outcome with a differ-

ent time frame, that is, whether a newly admitted SNF patient was

discharged to community by the 20th day after SNF admission, to test

whether HCBS generosity would affect community discharge in a

shorter time frame. Second, we excluded individuals who died within

100 days of SNF admission, as the motivation to discharge could be

different among people approaching the end of life. Third, to test

robustness of our measure definitions, we constructed two mixed

HCBS generosity measures that are more commonly used in the exis-

ting literature (the proportion of LTSS spending on HCBS and per

capita HCBS spending among older adults)17,25,37,38 and examined the

association between community discharge and each of these two

mixed HCBS measures. Fourth, we excluded counties with extreme
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HCBS breadth or intensity (below 1% or above 99%) to reduce the

impact of outliers. Lastly, we used two other model specifications

including a set of hierarchical linear models and conditional fixed-

effects logit model to test the robustness of the results. The hierarchi-

cal model included state dummies and random intercept at both the

county and SNF level, and we accounted for SNF facility characteris-

tics and county characteristics. For the conditional fixed-effect logit

model, the covariates included were the same as for main analysis.

This study was approved by the Research Subjects Review Board of

the University of Rochester.

3 | RESULTS

The cross-sectional and over-time variation in state-level HCBS

breadth and intensity is displayed in Figure 1. Variation across states

was sizable for both HCBS breadth and intensity. For example, in

2012, the HCBS breadth ranged from 29% in Pennsylvania to 75%

in Alaska, and the HCBS intensity ranged from $230 in Maine to

$1523 in the District of Columbia.

Substantial cross-sectional and over-time variation in HCBS

breadth and intensity were also observed at the county level. In 2012,

county-level HCBS breadth ranged from 18.9% (1st percentile) to

80.0% (99th percentile), and HCBS intensity ranged from $58

(1st percentile) to $1910 (99th percentile). Over the study period

from 2010 to 2013, the median within-county over-time variation in

HCBS breadth was 5.8 percentage points, with 3.5 percentage points

and 9.4 percentage points being in the first and the third quartiles.

The median within-county variation in HCBS intensity was $150, and

the first and third quartiles were $85 and $252, respectively (numbers

not presented in table/figure).

Table 1 compares individual characteristics of duals who were

and were not discharged within 100 days. Overall, 49.4% of newly

admitted dual SNF residents were discharged within 100 days. Duals

who were discharged to the community were younger, more likely to

be female, and more likely to be Black or other races. Upon SNF
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TABLE 1 Descriptive statistics for dual SNF users by discharge status

Variable

Discharged Not discharged

Differencen = 110 765 n = 113 464

Sociodemographics

Age 78.0 80.3 ***

Male 26.0% 31.0% ***

Race/Ethnicity ***

White 65.2% 68.1%

Black 16.9% 18.7%

Other 17.9% 13.1%

Marital status ***

Married 18.9% 19.3%

Divorced 18.8% 15.1%

Separated 2.0% 1.6%

Never married 14.6% 14.4%

Widowed 43.2% 47.1%

Other 2.5% 2.5%

Original reason for Medicare entitlement ***

Old age 73.0% 76.6%

Disability 26.4% 22.7%

ESRD 0.3% 0.3%

Disability and ESRD 0.3% 0.4%

Characteristics of index hospitalization

Surgical stay 36.9% 23.8% ***

Length of stay (days) 6.5 8.5 ***

DRG weights 1.8 1.7 ***

ICU use 28.8% 30.1% ***

Health and functional status

ADL dependence 16.3 18.5 ***

Cognitive function ***

Intact 59.5% 32.5%

Mildly impaired 24.0% 27.2%

Moderately impaired 13.5% 30.3%

Severely impaired 2.0% 7.3%

Missing 1.0% 2.7%

# of hospital stay in prior 365 days 0.86 0.93 ***

Clinical diagnoses

Hypertension 80.3% 79.4% ***

Anemia 31.3% 33.4% ***

ADRD 19.3% 38.4% ***

Asthma/COPD 30.1% 28.0% ***

Heart failure 22.8% 26.1% ***

Anxiety 19.7% 21.2% ***

Pneumonia 11.4% 14.0% ***

Nonhip fraction 9.1% 8.7% ***

Hip fracture 7.7% 7.6% NS

Psychotic disorder 3.0% 6.3% ***

Malnutrition 3.0% 5.2% ***

Schizophrenia 2.4% 3.4% ***

(Continues)
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admission, they had lower level of physical and cognitive impairment,

were less likely to have mental illness (eg, anxiety, schizophrenia), and

fewer clinical conditions (eg, incontinence). They are also less likely to

experience hospitalization events in the prior year. For the index hos-

pitalization, duals who were discharged were more likely to be hospi-

talized for a surgical stay (not medical), had more complex conditions

(indicated by higher DRG weights), had a shorter length of stay, and

were less likely to be admitted to the ICU during the inpatient stay, as

compared to individuals who were not discharged. All individual-level

characteristics were different between duals who were and were not

discharged except for hip fracture and bipolar disorder.

Summarized results from the regression analyses are shown in

Figure 2, and the full results for the main model and stratified analyses

are presented in Table 2 and Appendix, Tables 1-1 and 1-2. The main

analysis suggested that a 10 percentage-point increase in HCBS

breadth was associated with a 0.66 percentage-point increase in the

likelihood of discharge among older dual SNF users. However, the

relationship between HCBS breadth and community discharge varied

among subpopulations. For example, we detected a positive relation-

ship between HCBS breadth and community discharge among medical

patients (0.7%, P < 0.05) but not among surgical patients. In addition,

the relationship between HCBS breadth and community discharge

was significant among the oldest old (individuals aged 85 years and

older, 1.5%, P < 0.01) but not among the younger age groups. Medic-

aid payment policies also affected the relationship between HCBS

breadth and the likelihood of community discharge—that is, the pres-

ence of a state Medicaid lesser-of policy reduced the effect size of

HCBS breadth on community discharge (2.3% vs 0.5% for states with-

out and with lesser-of policy). We did not detect a significant relation-

ship between HCBS intensity and community discharge in the main

analysis or the stratified analyses. Findings from the sensitivity ana-

lyses were consistent with the main analyses (results presented in the

Appendix, Tables 2-1 to 2-3).

4 | DISCUSSION

This is the first national study to explore whether and to what

extent an increase in HCBS generosity, measured by breadth and

intensity, is associated with the transition from SNF to the commu-

nity among dual eligible SNF users. This study extends the existing

knowledge of HCBS generosity and community discharge by

disentangling the roles of HCBS breadth and intensity in the SNF-

community transition. Using 2010 to 2013 national data, we found

that greater HCBS breadth was associated with a higher likelihood

of community discharge, an effect which varied by subgroups of

populations.

However, we did not detect an association between HCBS inten-

sity and community discharge. Individuals may be more sensitive to

and aware of HCBS breadth (eg, whether the services will be available

or not) than HCBS intensity (eg, how generous the benefit is or the

amount of HCBS spending for an average HCBS user in their area).

Thus, information on HCBS breadth/coverage could have a greater

influence on an individual's decision to return home. On the

other hand, HCBS intensity may have a greater influence on facilitat-

ing the ability of individuals to remain in the community following

SNF discharge.

Our study further suggests that the relationship between HCBS

generosity and SNF-community discharge can be modified by individ-

ual factors and state policies. We found HCBS generosity was more

TABLE 1 (Continued)

Variable

Discharged Not discharged

Differencen = 110 765 n = 113 464

Bipolar disorder 2.6% 2.5% NS

ESRD 0.05% 0.07% **

Clinical conditions and treatments

Incontinence 50.7% 73.5% ***

Hemiplegia 3.3% 5.1% ***

Seizure disorder/epilepsy 5.0% 5.7% ***

Shortness of breath with exertion 17.5% 18.4% ***

Shortness of breath when sitting 5.1% 8.0% ***

Shortness of breath when lying 9.1% 11.8% ***

Swallowing problem 5.2% 8.7% ***

Weight loss 8.6% 9.8% ***

Surgical wound 32.5% 19.3% ***

# of days in a week having any injection 2.9 2.4 ***

Any insulin injection 26.8% 24.9% ***

Abbreviations: ADL, activities of daily living; ADRD, Alzheimer's disease and related dementia; COPD, chronic obstructive pulmonary disease; DRG,

diagnosis-related groups; ESRD, end-stage renal disease; ICU, intensive care unit; NS, not significant; SNF, skilled nursing facility.

***P < 0.01; ** P < 0.05.
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likely to be associated with community discharge among SNF resi-

dents after a medical inpatient event rather than a surgical event.

Most of the surgical patients are likely admitted to the SNF for reha-

bilitation services, with the expectation to return to the community.

Thus, the decision of returning to the community is less likely to be

affected by nonclinical factors, for example, the availability of commu-

nity support. In addition, surgical patients in the study cohort were

younger and less likely to have cognitive impairment compared to

medical patients, and they may be less likely to need HCBS support

to live in the community. We also found that HCBS breadth was

related to community discharge among the oldest old, that is, duals

aged 85 years and older, but not younger residents. This result is

expected, as younger residents may be more likely to be self-sufficient

and less likely to need long-term care support.

Our findings also suggest that the association between HCBS

generosity and SNF-community discharge could be affected by Med-

icaid payment policies for SNF services. Discharge decisions can be

influenced by the SNFs.39 Because SNFs in states with lesser-of poli-

cies receive less reimbursement than Medicare rates for day 21 to day

100 of SNF service, up to $148 less per day in 2013,36 for a dually

enrolled individual, SNFs may have stronger incentives to discharge

dual residents regardless of HCBS availability. Indeed, we observed a

higher rate of discharge in these states vs states with more generous

SNF payment policies (49.8% vs 44.2%). Not surprisingly, we found a

weaker association of HCBS generosity with community discharge in

states with lesser-of policy for SNFs as compared to states without

such (0.5% vs 2.3%). Although this study did not focus on the appro-

priateness of discharge, future research is needed to explore the
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F IGURE 2 Findings from main analysis and stratified analysis: relationship between Medicaid home- and community-based services (HCBS)
breadth/intensity and likelihood of community discharge by day 100. Each line in the figure indicates estimated probability and 95% confidence
interval, and the percentage in the parentheses after the model name indicates the mean predicted probability of discharge from the model. Unit
for HCBS breadth is 10 percentage points, unit for HCBS intensity is $100, and unit of outcome is 1 percentage point. Eleven states (AZ, DE, HI,
KY, MN, NJ, NM, NY, TN, TX, UT) were excluded from this analysis. The full results are presented in the Appendix
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TABLE 2 Association between HCBS generosity (breadth and
intensity) and likelihood of community discharge

Variables

Likelihood of

community discharge

HCBS breadth 0.661***

(0.239)

HCBS intensity 0.0195

(0.0846)

Age �0.233***

(0.0149)

Male �4.618***

(0.233)

Race, black 5.351***

(0.339)

Race, other 5.790***

(0.343)

Marital status, divorced �1.110***

(0.345)

Marital status, never married �2.410***

(0.360)

Marital status, other �3.373***

(0.715)

Marital status, separated �0.838

(0.757)

Marital status, widowed �1.177***

(0.290)

Reason for original Medicare entitlement:

Disability

1.781***

(0.253)

Reason for original Medicare entitlement:

ESRD

�8.711***

(1.749)

Reason for original Medicare entitlement:

Disability and ESRD

�11.03***

(1.828)

ADL �1.302***

(0.0269)

CFS: mildly impaired �9.545***

(0.274)

CFS: moderately impaired �16.28***

(0.328)

CFS: severely impaired �18.62***

(0.516)

CFS: missing �25.43***

(0.714)

Surgical stay 6.232***

(0.392)

Length of hospital stay �0.503***

(0.0322)

DRG weights �0.520***

(0.112)

ICU 0.533**

(0.242)

TABLE 2 (Continued)

Variables

Likelihood of

community discharge

Hospitalization in prior year �0.352***

(0.0720)

Anemia �2.267***

(0.216)

Heart failure �2.322***

(0.244)

Hypertension 0.813***

(0.253)

ESRD 0.890***

(0.263)

ADRD �6.054

(4.437)

Asthma/COPD �7.109***

(0.272)

Pneumonia 1.531***

(0.239)

Hip fracture 0.197

(0.317)

Other fracture �1.554***

(0.422)

Malnutrition �0.0378

(0.355)

Anxiety �5.500***

(0.534)

Bipolar disorder �1.394***

(0.250)

Psychotic disorder �0.374

(0.631)

Schizophrenia �5.002***

(0.500)

Incontinence �3.861***

(0.629)

Hemiplegia �8.219***

(0.254)

Seizure disorder/epilepsy �2.021***

(0.510)

Shortness of breath with exertion 2.822***

(0.458)

Shortness of breath when sitting �0.880***

(0.332)

Shortness of breath when lying �7.085***

(0.487)

Swallow problem �2.247***

(0.421)

Weight loss �2.656***

(0.403)
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relationship between postdischarge outcomes and Medicaid SNF pay-

ment policies.

While the effect size of HCBS breadth on facilitating community

discharge from SNF is modest for older duals in general (10 percent-

age point increase in HCBS breadth leads to 0.7 percentage point

increase in discharge), our findings highlighted the role of HCBS

among some specific groups. For example, the effect size of HCBS

breadth was greater for the oldest old (85 years and older) com-

pared to duals in general, and this effect was also greater in states

having more generous payment policies for SNFs. Therefore, tai-

lored HCBS policies to increase the coverage for targeted

populations or in certain regions may have a stronger effect to pro-

mote community discharge.

Given the tremendous growth in Medicaid HCBS in the past cou-

ple decades, research examining the effect of HCBS policy among

duals is important and timely. This study improved the understanding

of to what degree investments in HCBS could replace NH spending

for SNF dually eligible residents. Although the findings suggest that

improving HCBS generosity may not be an efficient strategy to pro-

mote community discharge of dual SNF users in general, targeting

vulnerable subgroups of duals could be more effective. This work also

provides useful information about resource allocation for HCBS pro-

grams, in which trade-offs exist between providing fewer services to a

broader population vs providing more intensive service to the higher-

need population. As our findings suggested a role of HCBS breadth in

improving community discharge, broadening HCBS coverage may be

considered to promote transitions from SNF to home.

While this study focused on duals with Medicaid FFS coverage,

the questions addressed in this study are still of great interest in the

current policy environment where states are moving toward Medicaid

MLTSS programs. MLTSS programs may be more flexible to tailor the

HCBS benefits and to significantly change the coverage and/or

the intensity of HCBS for targeted groups, and this change may affect

community discharge considerably. In addition, to support duals' living

in the community, managed care programs may also adopt other strat-

egies such as prioritizing postacute home health rather than SNF care

and incentivizing SNFs to promote timely discharge.

This study has several limitations. First, although the HCBS gener-

osity measures are intended to capture features of HCBS policy, they

were constructed based on service utilization, which also depends on

factors such as population demand. However, this is not a major con-

cern because this study was focused on time-varying HCBS generos-

ity rather than cross-sectional comparisons, and population demand

was not likely to significantly change over the study period. More spe-

cifically, we checked the distribution of age and prevalence of chronic

conditions (hypertension, diabetes, heart failure, stroke, ADRD, and

chronic obstructive pulmonary disease [COPD]) among older duals

over the study period and found these variables were stable across

years. Second, the results may be affected by other HCBS-related pol-

icy changes during the study period. For example, the Money Follows

the Person (MFP) demonstration aimed to facilitate the transition to

community for nursing home long-stayer residents and may have a

spillover effect on SNF postacute care residents. Because only time-

varying policy changes may affect the findings of this study and the

new MFP grantee states (granted in 2011 and 2012) enrolled a rela-

tively small number of individuals during our study period (1969

enrollees by the end of 2013),40,41 we think the influence from MFP

on our findings should be minimal. Third, because the data for Medic-

aid HCBS eligibility were not available, we were not able to use

HCBS-eligible duals as the denominator for HCBS breadth measure.

Alternatively, we used all older duals (broader than HCBS-eligible

duals) as the denominator in the main analysis and dual eligible LTSS

users (stricter than HCBS eligible duals) in sensitivity analysis, and

findings were consistent. Fourth, while the time frame we use

(100 days) for our measure of community discharge is standard, it is

possible that HCBS affects discharge after residents' transition to

long-stay status. And fifth, while this study used data before 2013,

the relationship between HCBS generosity and community discharge

should still hold today. It should be noted that the vast majority of

duals were under Medicaid FFS coverage during the study period, and

this study focused on HCBS provided on an FFS basis. The findings of

this study may not be directly applied to duals who were enrolled in

Medicaid managed care programs.

TABLE 2 (Continued)

Variables

Likelihood of

community discharge

Surgical wound �1.618***

(0.251)

# of days having injection 3.201***

(0.358)

# of days insulin injection 0.509***

(0.0488)

Insulin injection �3.736***

(0.367)

Year: 2011 (ref:2010) 1.288***

(0.358)

Year: 2012 (ref:2010) 3.188***

(0.373)

Year: 2013 (ref:2010) 3.970***

(0.454)

Constant 103.4***

(1.860)

Observations 224 229

R-squared 0.136

Number of SNFs 11 684

Note: Estimates reflect percentage point increases/decreases. Robust SEs

in parentheses. Eleven states (AZ, DE, HI, KY, MN, NJ, NM, NY, TN, TX,

and UT) were excluded from this analysis.

Abbreviations: ADL, activities of daily living; ADRD, Alzheimer's disease

and related dementia; CFS, cognitive function scale; COPD, chronic

obstructive pulmonary disease; DRG, diagnosis-related groups; ESRD,

end-stage renal disease; HCBS, home- and community-based services;

ICU, intensive care unit; SNF, skilled nursing facility.

***P < 0.01; **P < 0.05.
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In conclusion, we measured county-level HCBS generosity by

its breadth and intensity, and explored its relationship with SNF-

community discharge among dually enrolled older adults. We

found that higher HCBS breadth but not intensity was associated

with greater likelihood of community discharge and that the rela-

tionship between HCBS breadth and community discharge could

be modified by factors such as age, type of index hospitalization,

and presence of lesser-of policies for SNF. Future studies are

needed to examine the effect of different types of HCBS, and to

explore the role of HCBS breadth and intensity on patients' out-

comes following community discharge to better serve this vulnera-

ble population.
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