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Objective. To analyze the effect of market-level changes in assisted living supply on
nursing home utilization and resident acuity.
Data Sources. Primary data on the supply of assisted living over time were collected
from 13 states from 1993 through 2007 and merged with nursing home-level data from
the Online Survey Certification and Reporting System and market-level information
from the Area Resource File.
Study Design. Least squares regression specification incorporating market and time-
fixed effects.
Principal Findings. A 10 percent increase in assisted living capacity led to a 1.4 per-
cent decline in private-pay nursing home occupancy and a 0.2–0.6 percent increase in
patient acuity.
Conclusions. Assisted living serves as a potential substitute for nursing home care for
some healthier individuals with greater financial resources, suggesting implications for
policy makers, providers, and consumers.
Key Words. Assisted living, nursing homes, utilization, acuity

Over the last two decades, assisted living has rapidly emerged as a housing
and long-term care option for older Americans (Hawes, Rose, and Phillips
1999).1 Despite general agreement about the broader goals of assisted living—
round-the-clock service; aging-in-place; consumer independence, dignity,
autonomy, and choice; and a homelike environment—heterogeneity exists in
the range of services offered and the populations served across facilities and
markets (Hawes et al. 2003). Assisted living has also evolved over time, as
facilities provide a more disabled resident population with an increasingly
complex array of services (Morgan, Gruber-Baldini, and Magaziner 2001;
Spillman, Liu, andMcGillard 2002).

The growth in assisted living has coincided with dramatic changes in the
market for nursing home care (Bishop 1999). The national mean occupancy
rate for nursing homes declined from 93 percent in 1977 to 87 percent by 1995
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(Strahan 1997), and further down to 83 percent by 2003 (Gibson et al. 2004).
At the same time, resident acuity and the share of long-stay residents who rely
on Medicaid have increased. Previous work has attributed declining nursing
home utilization to changing demographics among the elderly (Lakdawalla
and Philipson 2002) and to the growth of home and community-based care
(Bishop 1999). Research generally has not attempted to link the growth in
assisted living to changes in the nursing home sector, in part because data to
track assisted living growth across markets has not been available to research-
ers. In this study, we use novel data on assisted living supply in 13 states over
the period 1993–2007 to analyze trends in the assisted living and nursing
home sectors.

BACKGROUND

The growth of the assisted living industry has occurred largely in the absence
of government financing or regulation. As such, no single regulatory or licen-
sure category exists for assisted living facilities, and the industry’s size is hard
to determine with precision. With this caveat, one recent study estimated that
there were approximately 11,276 assisted living facilities with 839,746 units
nationwide in 2007 (Stevenson and Grabowski 2010). By comparison, the
nursing home industry had approximately 16,100 facilities and 1.7 million
beds nationwide in 2004 ( Jones et al. 2009).

Advocates have cited both moral and economic reasons in favor of
expanding access to publicly financed care in assisted living facilities and other
nursing home alternatives. Since the 1970s, the disability rights movement has
challenged the institutional bias of public long-term care services, positing that
it limits personal autonomy, reinforces segregation from the community, and
perpetuates standardized services that fail to account for individual needs.
Consistent with this view, the Supreme Court’s Olmstead ruling found in 1999
that states have an obligation to administer services in the most integrated set-
ting appropriate to individuals’ needs. In part, this ruling obligated states to
further develop and finance nursing home alternatives such as assisted living.
In economic terms, simple consumer preference can be used to justify the

Address correspondence to David C. Grabowski, Ph.D., Professor, Department of Health Care
Policy, Harvard Medical School, 180 Longwood Avenue, Boston, MA 02115-5899; e-mail: gra-
bowski@med.harvard.edu. David G. Stevenson, Ph.D., Associate Professor, is with the Depart-
ment of Health Care Policy, Harvard Medical School, Boston, MA. Portia Y. Cornell M.S.,
Doctoral Student, is with the Harvard PhD Program inHealth Policy, Cambridge, MA.

2 HSR: Health Services Research



expansion of assisted living, given that individuals prefer to receive care in the
least institutional—and most homelike—setting possible (Brodie and Blendon
2001). Some individuals who have less intensive care needs may also be able
to purchase assisted living care at lower prices relative to nursing home care.
Although the cost of assisted living can vary considerably depending on the
locality and by the amenities and services provided, industry surveys esti-
mated the average annual cost of assisted living care at $37,572 in 2010, com-
pared to $79,935 per year for a private room in a nursing home (MetLife
Mature Market Institute 2010).

The above rationales appeal to state Medicaid programs, but they are
accompanied by important caveats. Policy makers are concerned that offering
a broad array of publicly financed long-term care options might lead to
increased overall consumption of services (known as moral hazard or the
woodwork effect), especially given the difficulty of targeting home- and com-
munity-based services only to individuals who would otherwise enter a nurs-
ing home (Grabowski 2006). In part for this reason, state Medicaid programs
have been slow to offer comprehensive coverage for assisted living care. Many
states have small, experimental programs under whichMedicaid pays the per-
sonal care and medical services portion of the monthly assisted living charge,
but not for room and board. These expenses—which Medicaid reimburses in
hospitals and nursing homes—typically are financed from a resident’s income,
including Social Security, Supplemental Security Income (SSI) and state
supplements, private pensions, and, in some states, family contributions
(Stevenson et al. 2000).

Two recent studies help illuminate these issues to a degree. One empiri-
cal study used the Medicare Current Beneficiary Survey to estimate hazard
models of the transition from the community to either a nursing home or an
assisted living facility, finding that individuals who transitioned to nursing
homes had lower incomes, were older, and were more disabled than individu-
als who transitioned to assisted living facilities. The study also identified con-
siderable overlap in the determinants of both transitions, especially on
functional health measures, suggesting the possibility of some substitution
between settings (Waidmann and Thomas 2003). In a similarly focused, quali-
tative study, families and residents of assisted living facilities and nursing
homes in Oregon were interviewed about individual circumstances prior to
the transition and factors that were important in choice of setting (Reinardy
and Kane 2003). The study likewise found many similarities across settings,
although also identifying some key differences. Nursing home residents were
considerably more disabled, were more likely to come from the hospital with
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a physician serving a prominent role in the placement, were less likely to con-
sider paid care in the home as an alternative, and placed less emphasis on
private space andmore on rehabilitation in their choice process.

These earlier studies highlight the potential substitution of assisted living
for nursing home care but do not quantify it directly. With the exception of
one previous study finding that the growth in adult foster care services in
Oregon was related to a reduction in the number of nursing home residents
(Nyman et al. 1997), we are not aware of any studies addressing this important
policy issue. To address this gap in the literature, we examine this issue using
data from 13 states, accounting for nearly 20 percent of the elderly (85+) U.S.
population.

Conceptual Model

In a standard economic model of long-term care decision making (Pezzin,
Kemper, and Reschovsky 1996), utility is a function of private goods, leisure,
the elderly person’s functioning, and the household’s preferences (e.g., for
independence). Under this framework, households jointly choose their long-
term care services and living arrangements. Households are assumed to maxi-
mize their utility subject to constraints on their budget and their time. Prior to
the emergence of assisted living, individuals typically chose between receiving
care at home and receiving care in a nursing home. The effect of assisted living
capacity on overall long-term care utilization depends on how assisted living
influences the choice of long-term care services and living arrangement. The
primary factors influencing this decision will include household wealth, the
elderly person’s functioning, leisure, and the household’s preferences (see
Figure 1).

⇒ Acute illness or  
hospital stay 

⇒ Loss of primary 
caregiver 

⇒ Depleted funds 

⇒ Spend-down Living at home 
(formal or informal 

home care) 

Nursing home  
(private-pay) 

Nursing home  
(Medicaid) 

Assisted living 

Increasing level of care need, depleting private resources 

Death 

Figure 1: Transitions among Long-Term-Care Options
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In terms of household wealth, certain long-term care services may be
normal goods (i.e., demand increases with income) while others may be infe-
rior (i.e., demand declines with income), due, perhaps, to the levels of inde-
pendence associated with different types of services (Goda, Golberstein, and
Grabowski 2011). Paid home care and assisted living are typically considered
normal goods, suggesting higher household wealth is expected to increase the
use of these services. However, given the disutility (i.e., diminished satisfac-
tion) associated with nursing home entry, nursing home care is likely an infe-
rior good, suggesting higher wealth will lead to less nursing home care, ceteris
paribus. In terms of impairment, individuals will generally have increasingly
complex care needs as they transition from paid home care to assisted living
care to nursing home care. The family trades off leisure time in terms of pro-
ducing these services within the household against purchasing these services
in a more intensive setting. Finally, the majority of households have a strong
preference for residing in the least restrictive care setting possible.

Thus, with the introduction of assisted living, some less disabled and
wealthier individuals—who can no longer live at home and otherwise would
have entered a nursing home—are predicted to enter assisted living facilities.
If they do eventually need nursing home care, it will typically be because of
declining functioning or an acute illness, or because they have exhausted per-
sonal resources and choose to enter a nursing home care under the Medicaid
entitlement. As such, we hypothesize that an increase in the local supply of
assisted living will be associated with fewer private-pay residents and higher
patient acuity levels in nursing homes.

STUDYDATA ANDMETHODS

Assisted Living Data

No national source of longitudinal data on the supply of assisted living facili-
ties is currently available. However, unique sources of assisted living data,
such as licensure registries, are available across different states. Thus, in every
state, we contacted the state Medicaid office, state licensure office, or other
responsible agency to request their assisted living data. We followed a recent
report prepared for the Assistant Secretary for Planning and Evaluation
(ASPE) in requesting data for particular classes of facilities within each state
(Mollica, Johnson-Lamarche, and O’Keefe 2005). All states were able to
provide 2007 data, but we identified only 13 states with detailed longitudinal
supply data through 2007 that included facility name, location, and capacity
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(units). These states were Arizona (data beginning in 2002), Arkansas (2001),
California (1993), Colorado (2000), Delaware (2000), Florida (2002), Georgia
(2000), Massachusetts (2000), New Jersey (2003), New York (1997), Oregon
(1998), South Dakota (2003), and Tennessee (1998).

Reflecting its imprecise definition, assisted living across states includes a
wide range of licensure categories for congregate residential facilities beyond
just those specifically designated “assisted living” (e.g., residential care facili-
ties, community living arrangements, and personal care homes). Similarly,
state definitions for “units” can vary, with some states including only one bed
per unit and others including more than one. To construct our sample of
“assisted living facilities,” we followed the definition used in the ASPE report
surveying states about assisted living facilities (Mollica, Johnson-Lamarche,
and O’Keefe 2005). We constructed a market-based measure of assisted living
supply at the county level as the number of units per 1,000 residents age 65
and older. In the Appendix, we provide more information about our data col-
lection procedures and the licensure categories across states (see Appendix
Table S1).

Nursing Home Data

We obtained nursing home data from two sources. The first source was the
Online Survey Certification and Reporting (OSCAR) system for all Medicaid
andMedicare certified facilities in our sample states for the period 1993–2007.
Certified homes represent almost 96 percent of all facilities nationwide
(Strahan 1997). Collected and maintained by the Centers for Medicaid and
Medicaid Services (CMS), the OSCAR data indicate whether nursing homes
are in compliance with federal regulatory requirements. Every facility is
required to have an initial survey to verify compliance. Thereafter, states are
required to survey each facility no less often than every 15 months, and the
average is about 12 months. Because facilities may be surveyed multiple times
or not at all in a given calendar year, we constructed calendar-year estimates
by using the most recent OSCAR survey for each facility in operation in a par-
ticular calendar year, regardless of whether that survey occurred in an earlier
year.

The second source of nursing home data was facility-level case-mixmea-
sures generated from the Minimum Data Set (MDS), which were downloaded
from Brown University’s “Long-Term Care: Facts on Care about the US”
(LTCfocUS) website in our sample states for the period 2000–2007. The MDS
is a resident-level assessment instrument related to clinical and functional
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status that is collected at time of admission and then at least quarterly thereaf-
ter. The LTCfocUSwebsite provided annual prevalence estimates based on all
residents in a facility on the first Thursday in April.

From the OSCAR, we constructed calendar-year estimates of the total
number of residents, and the number of residents by payer source. The
OSCAR has three primary payer categories: Medicaid, Medicare, and other.
Similar to previous OSCAR-based nursing home studies, we identify the pri-
vate-pay population based on the “other” category, but we recognize that a
minority of residents with other payer sources such as the Veteran’s Adminis-
tration are included in this category.

From the aggregate MDS information on the LTCfocUS.org website,
we obtained three case-mixmeasures. The first measure was the average Nurs-
ing Case Mix Index (NCMI), which approximates the relative staff time asso-
ciated with caring for different residents. Thus, the higher the NCMI score,
the more severe the average acuity profile of the residents in a facility. Second,
we obtained the average activities of daily living (ADL) score for all residents
in the facility, which ranged from 0 to 28 based on a score of 0 to 4 across
seven different ADL categories (bed mobility, transfer, locomotion on unit,
dressing, eating, toilet use, and personal hygiene). A score of 0 indicates com-
plete independence, while a score of 28 indicates complete dependence. The
final measure relates to the Cognitive Performance Score (CPS), which ranges
from 0 (intact) to 6 (very severe impairment). At the facility level, we used a
measure indicating the proportion of residents in the nursing home with low
(=0, 1, 2) CPS scores. Thus, this measure indicates the share of individuals with
better cognitive functioning (i.e., less impairment).

As right-hand variables, we obtained nursing home characteristics from
the OSCAR, including non-profit/government and chain ownership status
and location within a hospital. Our final OSCAR sample included 5,970
unique nursing homes in 613 counties across 13 states, while our final aggre-
gate MDS sample included 5,289 unique facilities in 612 counties across 13
states.

County Data

Following a number of previous studies, we used the county to approxi-
mate the long-term care market (Grabowski 2008). We included time-vary-
ing county characteristics from the Bureau of Health Professions Area
Resource File (Stambler 1988), which integrates data from the Census
Bureau, CMS, Bureau of Labor Statistics, and National Center for Health
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Statistics. From this file, we obtained median and average household
income, unemployment rates, and population estimates for the age groups
65–74, 75–84, and 85 and older to control for population growth. We used
the county population age 65 and older as the denominator for the mea-
sure of assisted living capacity.

Empirical Specification

Our analysis estimates the effect of market-level assisted living capacity on
nursing home utilization by payment type and physical impairment using
separate regressions for each facility measure with the nursing home as the
unit of observation. (Importantly, the results presented in this article are
robust to aggregating the data and employing the county as the unit of obser-
vation; see Appendix Table S2.) We employed county and year fixed effects to
control for time-invariant, county-specific differences, and for national trends
in nursing home utilization.We specified the model as follows:

NHict ¼ bALct þ cXict þ at þ kc þ eict

where NH refers to nursing home outcome i in county c in year t, AL refers to
the county-level assisted living capacity, X is a vector of time-varying charac-
teristics at the nursing home and market levels, a and k are year and county
fixed effects, and e is the randomly distributed error term. This model, which
is a common generalization of the most basic differences-in-differences setup,
exploits within-county variation over time in the rate of assisted living capac-
ity expansion. That is, the model compares the difference over time in nursing
home outcomes in markets with greater growth in assisted living capacity rela-
tive to the difference over time in markets with less growth in assisted living
capacity.

The nursing home utilization outcomes are the total count of resi-
dents and the count of residents by payer source. The key outcome of
interest is the number of private-pay residents. We also examined the count
of Medicaid and Medicare residents as potential “falsification tests” of our
identification strategy. Because assisted living is rarely covered by
Medicaid, we expect a minimal effect of assisted living supply on the Med-
icaid census. Similarly, because assisted living facilities are not a substitute
for post-acute Medicare services, we should not observe an effect of
assisted living supply on the Medicare census. We examine three aggregate
facility case-mix outcomes: a NCMI score, an ADL score, and percent
with low CPS (better cognitive functioning).
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All models were estimated using least squares, with the standard errors
clustered at the market (county) level to adjust for within-county correla-
tion. Importantly, the one outcome expressed as a share of residents in the
facility—the percent of lowCPS residents—is robust to the use of a logit trans-
formation model. In addition, in the case-mix models, we assigned each facil-
ity an analytic weight equal to its total residents, an adjustment which allowed
each observation to reflect an average over individuals and put more weight
on larger nursing homes.

RESULTS

Growth in Assisted Living Sector

Between 1993 and 2007, the average annual growth rate in county-level
assisted living capacity across the 13 states is 6.3 percent (Table 1). The annual
growth rate varied considerably between the states in the study sample, from a
2 percent decrease (New York, from 1997 to 2007) to a 12 percent increase
(Florida, from 2002 to 2007).

Nursing Home Characteristics and Assisted Living Capacity

A total of 5,790 unique nursing facilities in 613 counties were included in this
study, with an average of 7.4 observations per facility. On average, facilities
had 99 residents including 20.40 private-pay, 11.57 Medicare, and 67.34 Med-
icaid residents (Table 2). The mean resident NCMI score was 0.84 and the
average ADL score was 16.24. The average facility had 43.7 percent of resi-
dents with a low CPS score. Facilities were predominantly for-profit owned
and approximately half were part of a nursing-home chain. During the study
period, 1.2 percent of facilities closed (excluding nominal closures for
re-licensing). Mean county-level assisted living capacity was 29 units per 1,000
elderly persons.

Effect of Assisted Living Capacity on Nursing Home Utilization

Table 3 shows the estimated effect of changes in assisted living capacity
(i.e., the number of assisted living units per 1,000 persons over 65) on nursing
home occupancy. Assisted living is negatively associated with total nursing
home occupancy, which is consistent with its posited role as a substitute for
nursing home care. Consistent with our expectation that assisted living
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facilities attract primarily private-pay residents, the results indicate that an
additional unit of assisted living capacity per 1,000 persons over 65 is
associated (p < .01) with a 0.099 decrease in private-pay nursing home census.
Put differently, a 10 percent increase in the county-level assisted living capac-
ity leads to a 1.4 percent decline in private-pay nursing home occupancy at the
mean.

Given that assisted living has relatively little Medicaid coverage and
is not a substitute for Medicare-financed post-acute nursing home care, we
would not expect the emergence of assisted living to have an effect on
the number of Medicaid or Medicare nursing home residents. Indeed,
when we conduct this falsification test, the association between assisted
living supply and the number of Medicare or Medicaid residents is not
statistically significant.

Another possible implication of assisted living growth is nursing
home closure. In a sensitivity analysis (not shown), we found no statistically

Table 2: Mean Values for Analysis Variables, 1993–2007 (N = 42,581)

Dependent Variables Mean (SD) Data Source

Total residents at facility 99.31 (74.31) OSCAR
Private-pay residents 20.40 (20.75) OSCAR
Medicare residents 11.57 (15.66) OSCAR
Medicaid residents 67.34 (62.28) OSCAR
Nursing Case-Mix Index (NCMI)* 0.84 (0.12) MDS (via LTCfocUS.org)
Activities of Daily Living score* 16.24 (3.21) MDS (via LTCfocUS.org)
% LowCognitive Performance Score† 43.67 (15.87) MDS (via LTCfocUS.org)
Independent variables
Assisted living units (per 1,000 elderly) 29.27 (14.79) Collected by authors
Nursing home: Government owned 0.05 OSCAR
Nursing home: Non-profit owned 0.26 OSCAR
Nursing home: Hospital-based 0.12 OSCAR
Nursing home: Part of a chain 0.51 OSCAR
Median household income (000’s) 44.87 (12.11) ARF
Median per-capita income (000’s) 31.74 (10.21) ARF
% persons in poverty 0.13 (0.05) ARF
Percent unemployed 5.61 (2.37) ARF
County population, millions 1.93 (3.01) ARF
County population aged 65–74, thousands 107.71 (157.93) ARF
County population aged 75–84, thousands 71.34 (101.17) ARF
County population age 85 and older, thousands 24.88 (34.79) ARF

Standard deviations are reported in parentheses belowmeans for continuous variables.
*N = 29,867.
†N = 28,292.
ARF, area resource file; MDS, minimum data set; OSCAR, Online Survey Certification and
Reporting System.
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significant association between assisted living growth and the likelihood of
nursing home closure. As an additional robustness check (see Appendix Table
S4), we estimated the utilizationmodels with data only from 1999 to 2007. This
check addresses any possible bias from the introduction of the Medicare
skilled nursing facility (SNF) prospective payment system in 1998. The results
were nearly identical to those presented in the article.

Effect of Assisted Living Capacity on Nursing Home Case-Mix

Based on our conceptual framework, assisted living should attract lower case-
mix (i.e., less physically impaired) residents from the nursing home popula-
tion. Indeed, across all three case-mix outcomes, we found support for this
relationship. Specifically, a one-unit capacity increase (per 1,000 elderly) is
associated (p < .01) with a 0.00059 increase in NCMI score and a 0.0334
increase in ADL score. Similarly, this one-unit increase was associated
(p < .05) with a 0.044 percentage point decline in low CPS residents. At the
mean values, a 10 percent increase in assisted living capacity is associated with
a 0.2 percent increase in NCMI score, a 0.6 percent increase in ADL score,
and a 0.3 percent decrease in low CPS residents. From a clinical perspective,
these effect sizes are relatively modest, given that a 0.6 percent increase in
ADL score translates into a 0.1 increase in the ADL score (relative to a mean
of 16.24).

Table 3: Effect of Assisted Living Capacity on Nursing Home Characteristics†

Dependent variable Coeff (SE) N

Utilizationmodels
Total residents at facility �0.145* (0.057) 42,581
Private-pay residents �0.099** (0.026) 42,581
Medicare residents �0.001 (0.018) 42,581
Medicaid residents �0.044 (0.047) 42,581

Case-mixmodels‡

Nursing Case-Mix Index 0.00059** (0.00013) 29,867
Activities of Daily Living score 0.0334** (0.0056) 29,867
% LowCognitive Performance Score �0.044* (0.023) 28,292

Statistical significance noted as follows: **p < .01, * p < .05.
Robust standard errors, reported in parentheses below estimates, are calculated using clustering at
the market (county) level.
All the regressions include the independent variables listed in Table 2 as well as year and county
fixed effects.
†Assisted living capacity is defined herein as county units per 1,000 persons over age 65.
‡Case-mixmodels are weighted by number of residents per facility.
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DISCUSSION

Understanding the factors that affect where consumers receive long-term care
and how it is financed are important aspects of maintaining a system that
meets the needs of elderly and disabled individuals. Although descriptive
aspects of the growth in assisted living have been explored, little empirical
work has assessed how these market changes affect the volume and acuity of
care in nursing homes. This study presents new data on the potential linkage
between the emergence of assisted living and changes in nursing home utiliza-
tion. We examine the effect of assisted living growth on nursing homes using
panel data techniques to control for national trends and time-fixed nursing
home and regional characteristics.

Our main findings suggest that assisted living capacity has a modest but
significant impact on who uses nursing home care and how it is financed. Spe-
cifically, a 10 percent increase in assisted living capacity led to a 1.4 percent
decline in private-pay occupancy and a 0.2–0.6 percent increase in overall
patient acuity. The acuity effects are relatively modest, but they should be
viewed in light of the fact that the OSCARmeasures reflect case-mix across all
residents in the facility (and not simply the private-payers). Although demo-
graphic and policy factors may partially explain these changes, our results sug-
gest that growth in the assisted living sector contributed to changes in the
nursing home sector. The vast majority of individuals who receive care in an
assisted living facility most likely would not otherwise reside in a nursing
home; however, at the margin, our results suggest assisted living attracted
away some private-pay, lower acuity nursing home residents. This finding has
implications for policy makers, providers, and consumers.

For policy makers, the growth in assisted living alters the implications
of several key nursing home policies. Historically, the nursing home market
has relied on certificate-of-need (CON) and construction moratoria to hold
down the supply of nursing home beds. However, these capacity constraints
are no longer binding in many nursing home markets. Indeed, states are
shifting their focus from limiting bed expansion to eliminating excess bed
capacity. For example, New York State has proposed the elimination of
underused nursing home beds, which could result in facility closures
(Hernandez and Baker 2005). Another key nursing home policy is the level
and method of Medicaid payment for services. Historically, in the context
of stringent CON policies, more generous Medicaid payment was
not found to increase the quality of care (Nyman 1985; Gertler 1989).
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However, recent research suggests a more competitive nursing home sector
in which homes compete on the basis of quality for the care of Medicaid
recipients (Grabowski 2001).

In addition to changes in nursing home policy, state lawmakers have
turned their attention to the growing assisted living sector. According to a
2007 study by the National Academy for State Health Policy, 115,000 assisted
living residents received some Medicaid assistance (Mollica, Sims-Kastelein,
and O’Keefe 2008). As of 2009, 12 states had certificate-of-need requirements
for assisted living: Alaska, Arkansas, Connecticut, Georgia, Kentucky, Massa-
chusetts, Mississippi, Missouri, New Jersey, New York, North Carolina, and
West Virginia (National Conference of State Legislatures 2009). A central
issue for state Medicaid programs will be how to allocate dollars across
assisted living and other long-term care settings. The assisted living setting has
the potential to serve as a substitute to nursing home care. However, it is also
an attractive option for individuals who would not otherwise enter a nursing
home. Our results provide evidence that assisted living does substitute for
nursing home care, at least for certain individuals. From a budgetary perspec-
tive, a key issue is whether coverage for assisted living can be structured to
enhance substitution away from Medicaid-financed nursing home care while
minimizing substitution away from unpaid care by family and friends.

From the perspective of the nursing home industry, the continued
growth in assisted living and other nursing home substitutes has increased
competition for potential residents. Nursing homes, which historically have
operated near capacity, are now struggling to fill beds. When the reduction in
occupancy rates is coupled with other industry trends includingMedicaid pay-
ment freezes, high liability insurance costs, and a shortage of registered nurses,
the nursing home sector faces an uncertain future. In the short-term, facility
closures and consolidation will likely occur in many markets. Moving
forward, it will be important to continue monitoring quality of care in the
context of these changes.

From the consumer perspective, the emergence of assisted living can
largely be viewed as a positive development. Given that private-paying
consumers continue to “vote with their feet” (and their dollars) in favor of
assisted living, a strong preference clearly exists for this care model. However,
it is worth noting that the assisted living sector is still a nascent one. Wide vari-
ability exists across facilities in the types of services offered and across states in
the degree of government involvement as a payer and regulator of services.
Presumably, variation is also present in the quality of care provided (Frytak
et al. 2001; Zimmerman et al. 2005). Relative to the Nursing Home Compare
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and Home Health Compare initiatives, however, few government resources
are available to guide consumer choice. If Medicaid becomes more involved
as a payer of assisted living services in the coming years, the government’s role
as an overseer and regulator of care presumably will evolve as well. For those
consumers whose care needs require more intensive nursing home services, a
robust assisted living sector will pose both benefits and costs. On the positive
side, as mentioned above, nursing homes have been shown to compete on the
basis of quality in the context of a more competitive nursing home market
(Grabowski 2001). However, if assisted living is competing away higher reve-
nue private-pay residents, then nursing homes will have fewer resources for
direct patient care for all residents (Grabowski, Gruber, and Angelelli 2008).

Importantly, other possible explanations exist for changes in the nursing
home sector over the past two decades. From a demographic perspective,
elderly individuals are living longer with declining disability rates (Manton,
Stallard, and Liu 1993; Cutler 2001). Lakdawalla and Philipson (2002) assert
that the narrowing longevity gap amongmen and women coupled with declin-
ing disability explains some of the decline in nursing home utilization. From a
policy perspective, several changes may have contributed to the shifts we have
observed in the nursing home sector. The expansion of Medicaid home- and
community-based services has contributed to lower nursing home occupancy
in many parts of the country (Bishop 1999). On the post-acute side of the nurs-
ing home market, hospital and nursing home payment changes have led to an
increase in the volume and acuity of SNF residents (Grabowski, Afendulis,
and McGuire 2011). Finally, some of the increase in acuity over the period of
study may be related to the adoption of Medicaid case-mix payment systems,
which reward nursing homes for caring for sicker patients (Feng et al. 2006).
As of 2004, Medicaid nursing home case-mix reimbursement was available in
35 states, up from 19 states in 1991 (Grabowski et al. 2008).

Although our results are suggestive of a causal pathway between assisted
living capacity and selected nursing home outcomes, we acknowledge that the
market-level supply of assisted living may not be exogenous. That is, we may
have a case of reverse causality in which changes in nursing home outcomes
are leading to changes in assisted living capacity. However, when we esti-
mated a lagged model (see Appendix Table S5), we observed very similar
effects to those presented herein, suggesting temporal precedence of assisted
living growth to changes in nursing home capacity. In addition, some
unobservable (time-varying) factor that is correlated with assisted living
supply and our nursing home outcomes of interest may have biased our
results. Importantly, our falsification tests using Medicare and Medicaid
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residents provide strong support for the validity of our identification strategy.
Nevertheless, future research on this topic should explore an instrumental
variable approach, although the identification of an instrument that predicts
assisted living growth and is otherwise unrelated to changes in our nursing
home outcomes will be challenging. Another potential limitation is the gener-
alizability of our 13 study states to the entire United States. Although these
states are heterogeneous with respect to size, geography, and long-term care
utilization, assisted living growth in these states may be different relative to
other states.With data from additional localities, we could also examine the role
of state policies, market competition and other factors toward modifying the
aggregate effects observed in this article. Moving forward, more states should
prioritize the collection and reporting of longitudinal assisted living data.

In sum, the results of our analyses provide the first empirical evidence of
the impact of assisted living growth on the market for nursing home care. The
results confirm the interdependency of different long-term care sectors and
highlight the need for policy makers and researchers to consider policies or
changes across care settings using a system-based perspective.
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NOTE

1. A commonly cited definition of assisted living is put forward by the Assisted Living
Quality Coalition (1998), a group of providers and consumer groups. The Coalition
defines assisted living as “a congregate residential setting that provides or coordi-
nates personal services, 24-hour supervision and assistance (scheduled and
unscheduled), activities, and health related services” (p. 65). The definition goes on
to identify several key objectives, including minimizing residents’ need to move;
accommodating residents’ changing needs and preferences; maximizing residents’
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dignity, autonomy, privacy, independence, and safety; and encouraging family and
community involvement.
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Table S5. Lagged Dependent Variable Models.
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