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Abstract

Up to 30% of U.S. health care spending is wasteful, so understanding how provider and

patient incentives affect utilization is highly policy relevant. Empirical work traditionally esti-

mates these incentives in isolation. In this paper, we develop and estimate an empirical model

of nursing home utilization that nests both incentives. To identify patient incentives, we rely on

variation in out-of-pocket prices around within-stay transitions from full out-of-pocket pay to

Medicaid coverage. On the provider side, we exploit dynamic incentives regarding the optimal

payer type mix when capacity constraints are binding. Using administrative micro data, we find

that nursing homes increase their efforts to discharge relatively healthy Medicaid beneficiaries

to the community when the occupancy rate rises in order to allocate remaining beds to more

profitable private payers. On the patient side, we find that residents decrease their efforts to

leave a nursing home for a home health care option as they become eligible for Medicaid. We

find no health benefits from longer nursing homes stays among the relatively healthy marginal

residents who exhibit only minor limitations. Our results imply reductions in Medicaid spending

of up to $6 billion per year if Medicaid-covered stays are reduced to the length of out-of-pocket

stays. Finally, we estimate a structural model of discharge management, which allows us to

conduct a “horse-race” between patient and provider incentives in counterfactual experiments.

Our findings suggest that changing provider incentives is more effective than modifying patient

incentives in shortening the length of stay.
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1 Introduction

Understanding the supply and demand factors that determine health care utilization is crucial as

health expenditures are rising. In particular, financial provider and patient incentives may lead to

overspending. According to the ?, up to 30% or $750 billion per year of U.S. health care spending

is wasteful, i.e. it does not improve health outcomes. Yet, empirical evidence on the mechanisms

leading to overspending remains mixed and incomplete. Large literatures separately investigate the

role of patient moral hazard and provider incentives, respectively (see ??, for overviews), but little

is known about how these incentives interact to affect health care use.

In this paper, we provide the first evidence on the joint effects of provider and consumer

incentives on utilization in any health care market. Specifically, we focus on the U.S. long term

care (LTC) industry, which accounts for 1.8% of GDP. More than 50% of LTC spending is covered

by Medicaid, placing a growing burden on state and federal budgets as the U.S. population ages.

Medicaid covers nursing home stays indefinitely without requiring a co-payment for seniors who

have spent down their assets. Almost half of all nursing home residents are healthy enough to

return to the community, but generous Medicaid benefits may incentivize beneficiaries to prolong

their stays in skilled nursing facilities (SNFs). On the provider side, Medicaid reimburses nursing

homes on a daily fee-for-service basis, providing them with a further incentive to prolong the stays

of these residents.

To lower LTC spending, states have implemented programs that support community based forms

of LTC, for example under the Omnibus Budget Reconciliation Act of 1987 and 1915(c) waivers.

These programs aim to substitute expensive LTC provided in nursing homes with more adequate

and cost-effective home and community based services (HCBS) for eligible Medicaid beneficiaries.1

We assess whether patient and provider incentives counteract these policy initiatives that aim to

lower LTC expenditures. To this end, we develop a theoretical model of nursing home discharges and

test its reduced-form predictions and estimate it structurally using plausibly exogenous variation

in cost-sharing and profit incentives for nursing home utilization.

To assess the role of provider incentives, we exploit variation in occupancy, i.e. the fraction of

filled beds, which affects the nursing home’s incentive to prolong stays of Medicaid beneficiaries.

At low occupancy rates, nursing homes can increase their current profits by extending the stay of

Medicaid beneficiaries if the reimbursement rate exceeds the marginal cost. At high occupancy

rates, when the capacity constraint is binding, nursing homes can benefit from shortening Medicaid

stays in order to admit more profitable new residents who pay out-of-pocket. To our knowledge,

this paper is the only study besides ?, who analyzes neonatal intensive care to exploit occupancy as

a profit motive. This source of variation is potentially useful in other settings within and beyond

health care markets.

1These alternative forms of LTC may not only be cheaper to provide (???), but are often preferred to insti-
tutionalized care by seniors (????). According to the U.S. Department of Health and Human Services, the aver-
age cost of a semi-private room in a SNF was $205 per day in 2010, while home health aides cost $21 per hour
(http://longtermcare.gov/costs-how-to-pay/costs-of-care/).
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On the patient side, we exploit variation in out-of-pocket prices among residents who spend

down their assets and transition from private pay to Medicaid during their nursing home stay.

Since asset levels may be correlated with unobserved LTC needs, we make use of the exact timing

of Medicaid eligibility and test for a reduction in the weekly discharge rate immediately after the

start of Medicaid coverage

We use detailed resident micro data from the Minimum Data Set (MDS) combined with Med-

icaid and Medicare claims data for the years 2000 to 2005. Our data provide detailed admission,

discharge, exact timing of Medicaid coverage, and health status information on the universe of

residents in Medicaid or Medicare certified nursing homes in California, New Jersey, Ohio, and

Pennsylvania. To isolate the role of financial incentives on resident discharges, we focus on a rela-

tively homogenous population of residents who pay out-of-pocket at the beginning of their nursing

home stay. Our sample contains information on one million stays and about 15.4 million resident-

week observations. About 10% of these residents spend down their assets during their stay and

become eligible for Medicaid and 45% return to the community.

Our empirical findings confirm the role of financial patient and provider incentives. At low oc-

cupancies, Medicaid discharge rates are less than half as large as private discharge rates, pointing to

patient moral hazard. As the occupancy rate increases towards full capacity, we see an economically

and statistically significant increase in the discharge probability for Medicaid beneficiaries but no

effect for residents who pay out-of-pocket. This result suggests that provider incentives influence

the length of stay. We provide further evidence for patient incentives by showing that community

discharge rates decline by 1.5 percentage points immediately after a resident qualifies for Medicaid.

To make our results more robust, we exploit differences in the magnitude of the financial benefits of

ending a stay for both patients and providers. Finally, we do not find any adverse effects on health

outcomes due to shorter nursing home stays. We can therefore rule out that Medicaid beneficiaries

are discharged too early at high occupancy rates.

To quantify the relative importance of each mechanism we structurally estimate our theoretical

model. Specifically, we estimate a dynamic structural model of nursing homes’ discharge behavior,

which nests residents’ cost sharing incentives, using the variation in discharge rates across occupancy

and payer types described above. Our parameter estimates imply that both residents’ and nursing

homes’ incentives lead to prolonged stays among Medicaid residents, but providers react to discharge

incentives more elastically.

The advantage of the structural estimation approach is our ability to conduct policy counterfac-

tual simulations. In particular, we predict nursing home utilization under a LTC voucher system,

increased cost-sharing for Medicaid beneficiaries, and a reduction in the Medicaid reimbursement

rate. Our simulation results show that a voucher system, under which Medicaid-covered residents

pay the full private nursing home rate, reduces length of stay by about 24%. This reduction implies

annual cost savings of over $6 billion. Reducing Medicaid reimbursement rates by 10% also lowers

nursing home utilization, but only by about 9%.
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Our findings contribute to two main literatures. First, we contribute to the literature on moral

hazard in LTC, which is surprisingly sparse given the large amount of public funding of nursing

home stays through Medicaid. Among the few existing studies, ? find that the demand for nursing

home care, mostly at the extensive margin, is relatively inelastic with respect to Medicaid cost-

sharing incentives. In contrast, ? find that private LTC insurance increases the propensity of

nursing home stays. Our estimates complement these studies by providing new evidence on the

effect of consumer cost-sharing incentives on the length of nursing home stays, the intensive margin.2

Numerous other studies have investigated the role of consumer moral hazard in other health markets

mostly using observational data. Notable exceptions are ? and ? who find that insured individuals

use more health care in experimental data. We contribute to this literature by exploiting the quasi-

experiment of nursing home residents transitioning to insurance coverage once they spend down

their assets.

Second, to the best of our knowledge, we provide the first evidence on the effect of provider

profit incentives on nursing home utilization.3 A large literature has investigated the role of medical

provider agency and supplier induced demand in other health care markets. ?, ?, ?, and more

recently ? demonstrate that medical providers can affect the level of health care utilization if they

have the financial incentive to do so. Due to the use of possibly invalid instruments and aggregate

data, ? among others criticize the older literature on supplier induced demand. In contrast, we

identify the effect of provider incentives on utilization by exploiting plausibly exogenous high-

frequency variation in financial incentives and by using detailed micro data. Using similar short-

term variation in occupancy in neonatal intensive care units, ? also overcomes this issue. Using

patient-level data from post-acute care hospitals, ? and ? find that a discrete jump in Medicare

reimbursement changes provider incentives to discharge patients. The latter two papers differ from

our study since they use a different setting – post-acute care instead of LTC – and do not consider

the role of patient incentives.

Most importantly, we are able to bridge the separated literatures on consumer and provider

moral hazard in one institutional context, allowing us to assess the relative importance of each

mechanism in contributing to health care utilization and spending.

The remainder of this paper is organized as follows. We describe institutional details regarding

Medicaid policies and nursing home discharges in the next section. We then develop a theoretical

model of provider and patient incentives and nursing home discharges in Section 3. To test the

model predictions, we first describe the data in Section 4 our empirical strategy in Section 5. Section

6 contains the results that provide reduced-form evidence for patient and provider incentives. We

then develop the structural model of resident discharges and discuss its identification and estimation

2Our findings are supported by previous descriptive studies, which document that Medicaid beneficiaries are on
average less likely to be discharge to the community, see ?, ?, and ?. These studies lack a clean source of identifying
variation and cannot explore the mechanisms reconciling this observation.

3In two descriptive studies, ? and ? find that facilities with higher average occupancy rates are more likely to
discharge residents to the community, but do not differentiate by payer type. This is consistent with our findings.
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in Section 7. Section 8 provides the structural estimation results and contains our counterfactual

policy simulations. We conclude in Section 9.

2 Institutional Details

In this section, we describe select institutional features of the U.S. nursing home industry. We

focus on Medicaid eligibility and provider reimbursement as well as the discharge management of

residents, which are most important for the subsequent analysis.4

2.1 Medicaid Eligibility, Provider Reimbursement, and Resident Cost-Sharing

Nursing home care is largely financed by Medicaid, covering about 65% of all nursing home days.

25% of all days are generally paid out-of-pocket since only a very small fraction of nursing home

residents has access to private LTC insurance.5 The remaining 10% are covered by Medicare.6

Medicaid eligibility is means tested and is determined based on state-specific income and asset

limits.7 While some nursing home residents qualify for Medicaid at the beginning of their stay, our

analysis focuses on residents who are initially ineligible for Medicaid because their assets exceed the

eligibility threshold and who largely pay for their stay out-of-pocket. About 10% of these residents

spend down their assets during their stay and thereby become eligible for Medicaid coverage during

their stay.8

Once a resident has depleted her assets, Medicaid starts covering the remainder of the nursing

home stay with no coinsurance or other out-of-pocket spending.9 Therefore, for the residents in our

sample who pay out of pocket at the beginning of their stay, the price of nursing home care drops

sharply after qualifying for Medicaid. In Pennsylvania, for example, average private rates were

$218 per day, while Medicaid beneficiaries did not pay anything for their stay. At the same time,

Medicaid beneficiaries who were discharged from a nursing home had to pay for home health care

out of pocket during our sample period.10 Taken together, these incentives favor prolonged nursing

4? provides a general description of the U.S. nursing home market.
5About 10% of the elderly are covered by private LTC insurance (?), but less than 4% of nursing home days are

paid for by private LTC insurance (?).
6Medicare covers only post-acute care of up to 100 days. Since the health profiles of Medicare-covered residents

are very different from Medicaid beneficiaries and private payers, we do not include them in the analysis.
7We use data from California, New Jersey, Ohio, and Pennsylvania for the time period 2000 to 2005. The spend-

down limits for the so-called medically needy programs in 2001 were $2,000 in CA, $4,000 in NJ, and $2,400 in PA.
OH did not have a medically needy program, but it allowed SSI recipients to spend down to the cash assistance income
limit ($460 per month), see https://kaiserfamilyfoundation.files.wordpress.com/2014/07/medicallyneedy2003.pdf.

8In addition to financial eligibility, LTC need due to medical reasons or functional limitations is required to
qualify for Medicaid coverage. States have different level-of-care criteria, but usually a state agency assesses potential
beneficiaries for medical conditions and limitations in activities of daily living (ADL). Of the states in our sample,
California requires both ADL limitations and a medical condition that necessitates 24-hour supervision while one of
the two requirements is sufficient in New Jersey, Ohio, and Pennsylvania (?).

9See, for example, https://www.medicaid.gov/medicaid/ltss/institutional/nursing/index.html.
10More recently, some states have started to provide Medicaid beneficiaries with home health care ben-

efits. Starting in 2007, for example, the Money Follows the Person program has made grants available
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home stays among Medicaid beneficiaries although home health care or assisted living arrangements

may be the more cost-effective way to provide LTC to this population.

For each beneficiary, Medicaid pays the nursing home a regulated, risk-adjusted, daily reim-

bursement rate. Medicaid reimbursement rates are usually lower than out-of-pocket (private) rates.

In Pennsylvania, for example, Medicaid reimbursement rates averaged $188 in our sample period.

At the same time, federal and state legislation prohibits nursing homes from offering different qual-

ity of care levels by payer source.11 Hence, if nursing homes comply with these regulations, they

generate lower profits per Medicaid resident than per private payer conditional on LTC needs.12

Medicaid beneficiaries are generally profitable for nursing homes because reimbursement rates

exceed the marginal cost of care (?). At the same time, nursing home bed capacity is fixed at least

in the short run in parts because of fixed costs of investments but also because of state regulations

that restrict capacity investments via certificate of need (CON) laws.13 In our sample, nursing

home have 100 beds on average and operate at 95% or more occupancy 28% of the time.

2.2 Nursing Home Discharges

Nursing home discharges occur in one of the following ways. If the residents’ health improves and

their LTC needs decline, nursing homes may discharge them to the community. This is the most

common discharge reason in our sample population applying to about 45% of residents. At home

they may then receive care through home health agencies or informal care givers. If their LTC

needs do not change, residents may remain in the nursing home until they pass away, which applies

to about 20% of residents. About 15% are discharged to a hospital and another 11% are discharged

to a different nursing home.14 Finally, the remaining 9% are discharged to an assisted living facility

or account for censoring. In our empirical analysis, we view the latter types of discharges as

“exogenous” in the sense that they are due to changes in residents’ LTC needs, whereas community

discharges may be affected by the SNF’s and residents’ financial incentives.

to states to pursue their programs to pay for home health care of previous nursing home residents (see
https://www.medicaid.gov/medicaid/ltss/money-follows-the-person/index.html). In addition, waivers falling un-
der section 1915(c) of the Social Security Act allow states to provide Medicaid beneficiaries with HCBS (see
https://www.medicaid.gov/medicaid/hcbs/authorities/1915-c/index.html).

11On the federal level, the Omnibus Budget Reconciliation Act of 1987 creates minimum standards for LTC
provided by nursing homes and explicitly requires nursing homes to “establish and maintain identical policies and
practices regarding transfer, discharge, and covered services under this subchapter for all individuals regardless of
source of payment.” (U.S. Code Title 42, 1395i-3(c)(4)). ? find that SNFs comply with this regulation.

12?? and ? among others analyze the effect of Medicaid reimbursement on SNF quality while we abstract from
quality issues in this paper.

13Of the states in our sample, New Jersey, Ohio, and Pennsylvania had CON laws between 2000 and 2005 while
California did not. Some states, including Pennsylvania, only limit the number of SNF beds that can be occupied by
Medicaid beneficiaries.

14Discharges due to hospitalizations are also affected by bed-hold policies. Since Medicaid reimburses nursing
homes for keeping a bed vacant while a resident is hospitalized, SNFs may have a financial incentive to temporar-
ily discharge Medicaid residents to a hospital (?). We abstract from bed-hold policies and provide evidence that
hospitalization discharges do not vary systematically with financial incentives arising from occupancy rate variation.
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To better understand nursing homes’ discharge policies, we conducted an informal survey with

discharge managers. According to them, discharge decisions are made jointly with the resident and

her family, and SNFs regularly evaluate their residents’ health status to determine if they should

remain in the facility or be discharged to the community. However, no nursing home that we

surveyed had systematic rules for when to discharge a resident. For example, discharge decisions

were not tied a certain case mix index (CMI) value or other objective health outcomes or changes

therein.15

While discharge managers asserted that current occupancy rates or potential waiting lists do

not play a role when deciding a resident’s discharge, formal mechanism to prevent such dependen-

cies do not appear to be in place in most nursing homes. It is also possible that nursing homes

have more control over discharges of Medicaid beneficiaries than private payers because longer

stays do not affect these residents financially, which may lead to differential discharge rates among

Medicaid-covered residents as occupancy varies. Although there are federal regulations that pro-

hibit involuntary discharges from nursing homes, ? argues that residents may not be aware of

their rights and SNFs may stipulate the possibility of evictions in their admission agreements. It

is unlikely, on the other hand, that loss of eligibility due to level-of-care criteria imposed by the

respective state agency systematically varies with the occupancy rate.

Overall, this indicates that the timing of community discharges is largely at the discharge

manager’s and the resident’s discretion given the limited legal and medical barriers. Therefore, we

expect that economic incentives may have profound impacts on the length of stay for relatively

healthy residents who can return to the community.

3 A Theoretical Model of Nursing Home Discharges

In this section, we lay out a theoretical framework that explains discharges from nursing homes

with the financial incentives of SNFs and residents. We consider a single SNF and a single existing

resident (the “focal” resident). Each period, the SNF and the resident decide whether to continue a

nursing home stay or to end it by discharging the resident back to the community. The status quo

is to continue the nursing home stay, so in order to increase the likelihood of a discharge, the SNF

and resident have to exert a costly effort. For example, the SNF could undertake costly actions

to convince the resident that it is in her best interest to end the nursing home stay. Similarly,

the resident or her relatives may organize alternative formal or informal care arrangements in the

community, which makes ending the nursing home stay costly. Due to these underlying costs,

the SNF and the resident only exert an effort if their respective financial gain from a discharge is

positive. Therefore, we can write the discharge as

D(τ, occ) = 1{αFinIncSNF+ (τ, occ) + βFinIncres+ (τ) + ε > 0}, (1)

15Section 4 contains details on how the CMI is calculated.
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where FinIncj+(·) = max{FinIncj(·), 0} is the expected financial gain from discharge for the SNF

and resident, respectively, τ = P,M is the resident’s payer type (private or Medicaid), occ is the

SNF’s occupancy rate, and ε is a discharge shock.

A higher financial benefit from discharge leads to increased discharge efforts and therefore to

a higher discharge probability. Hence, α, β ≥ 0. In the case where α = 0, only the resident’s

incentives matter, and if β = 0 only the SNF’s incentives determine discharges. If α, β > 0, the

relative parameter magnitudes are important in assessing, which agent responds more elastically

to financial incentives. Specifically, a policymaker who wants to reduce nursing home utilization

needs to know how policy interventions affect the financial incentives, FinIncSNF+ ,FinIncres+ and

how these incentives translate into health care utilization as given by α and β. In the following,

we briefly discuss the financial discharge incentives of the SNF and the resident while the Online

Appendix contains a formal treatment.

The provider faces a dynamic trade-off. It can keep the resident and obtain a per-period profit of

Πτ with ΠP > ΠM . If the resident is discharged instead, the SNF makes zero profits in the current

period but can refill the focal bed with some probability in the following period. Specifically, if the

current focal resident is a Medicaid beneficiary, the SNF can either make a moderate profit with

certainty or admit a more profitable private payer, which is uncertain. Given that the SNF only

exerts a discharge effort when its financial incentive is positive, it discharges the resident only if

the probability of admitting a new private resident is sufficiently high. This probability increases

in the occupancy rate.16

The resident faces a static tradeoff. Staying another week yields the utility of nursing home care

minus the co-pay. If she leaves the nursing home, she obtains the utility of home-based care minus

home care payments. Both Medicaid beneficiaries and private payers pay for home care in full, but

only private payers pay for nursing home care since the Medicaid co-pay is zero. Conditional on

utilities from the two LTC options, private payers have a larger financial discharge incentive and

therefore, they exert more discharge effort. The lower discharge effort among Medicaid beneficiaries

leads to patient moral hazard, i.e. longer nursing home stays.

Based on these financial discharge incentives, we can predict discharge rates by payer type and

across occupancies. First, the SNF never has an incentive to discharge a private payer because it

cannot increase its profits by doing so. Since the resident’s incentives do not vary with occupancy,

the predicted discharge profile for private payers, D(P, occ) in Figure 1, is flat. At low occupancies,

when the probability of refilling the focal bed with a private payer is small, the SNF does not

have an incentive to discharge a Medicaid resident either and the discharge rate D(M,occ) is flat.

Due to higher discharge efforts made by private payers, D(P, occ) > D(M,occ) at low occupancies.

The higher the role of resident incentives, denoted by β in equation (1), the larger the difference

between D(P, occ) and D(M, occ).

16Holding the number of newly arriving residents fixed, it is more likely that the SNF can refill a particular bed
when few other beds are also vacant, i.e. when the occupancy rate is high.
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Figure 1: Predicted Discharge Profiles by Payer Type and Across Occupancies

As the “refill probability” increases with the occupancy rate, the financial benefit from dis-

charging a Medicaid resident increases as well. We denote the point where the provider’s discharge

incentive becomes positive by occ∗. As a result, the provider does not exercise costly discharge effort

for occ < occ∗. For occ > occ∗, the financial benefit from discharging is positive and increases in oc-

cupancy and so does the predicted discharge rate D(M, occ). The more provider incentives matter,

denoted by α in equation (1), the steeper the discharge profile D(M,occ) at high occupancies.17

4 Data Description

To investigate the effects of payer type and nursing home occupancy on discharges, we combine

resident data from the MDS and Medicaid and Medicare claims data with nursing home charac-

teristics from annual surveys. The MDS is an administrative assessment database that tracks the

evolution of residents’ health profiles throughout the course of a nursing home stay. The data cover

all residents in Medicaid or Medicare certified nursing homes, about 98% of all SNFs.

The MDS provides at least quarterly information on a large number of health measures that

cover a variety of cognitive, physical functional, behavioral, communication, and disease-related

conditions. We reduce the wealth of health measures to a few key statistics that are commonly

used in Medicaid and Medicare reimbursement methodologies. Most importantly, these include

the resident’s CMI, which is normalized to one and summarizes the expected resource utilization

relative to the average resident. We also consider five other health measures that enter into the

calculation of the CMI: (i) physical disabilities that are measured by the amount of required help

with activities of daily living (ADL) such as toileting or assistance with eating, bed mobility, and

17In the Online Appendix, we formally derive these predictions and conduct comparative statics with respect to
other model parameters.
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transferring, (ii) whether the resident requires clinically complex treatments such as chemotherapy,

oxygen therapy, or dialysis, (iii) depression, (iv) impaired cognition, and (v) behavioral problems.

The MDS also indicates the admission and discharge dates for each resident, which allows us

to construct the exact length of each nursing home stay. We observe a discharge code, which

provides information on the reason of discharge and the institution the resident was discharged

to. Specifically, we distinguish between a death-related discharge record as well as discharges to a

hospital, a different nursing home, and a discharge back to the community. Community discharges

are further divided by whether discharged residents require home health care.

To investigate differences in discharge patterns between residents with different payer sources,

we combine the MDS with administrative Medicare and Medicaid claims data from the MedPAR

and MAX databases, respectively. We link the information at the nursing home-stay level and

are thus able to quantify the days of each stay covered by Medicare and Medicaid. We assume

that the remaining days are paid out-of-pocket, given that only a small fraction of residents have

private LTC insurance. Importantly, we observe the exact transition date between private pay and

Medicaid eligibility, which is key for our empirical analysis.

To quantify the occupancy rate of each nursing home at any point in time, we combine admission

and discharge date information from the MDS with information on the number of licensed beds

from the On-Line Survey, Certification, and Reporting system (OSCAR). This survey provides

information from state surveys on all federally certified Medicaid and Medicare nursing homes in

the U.S. (see, e.g., ?). Table 1 summarizes within nursing home week-to-week variation in the

occupancy rate. The cells document the relative frequency relative to any transition between 90

and 100% occupancy. The cells on the main diagonal going from the top left to the bottom right

sum to 58% suggesting that occupancy rate changes from week to week of 1 or more percentage

points occur at least 40% of the time.

We also use data from distinct nursing home surveys from California and Pennsylvania, which

collect information on private and Medicaid rates not included in OSCAR (see ?).18 For California

SNFs, we infer daily private and Medicaid rates by dividing annual revenue by the number of

resident-days for each payer type. The average daily private rate amounts to $218 and $158 in

Pennsylvania and California, respectively, and the corresponding average Medicaid rates are $188

and $127. These differences indicate that the profitability varies by payer types, which we leverage

in some of our empirical analyses.

We use combined data for four states (California, New Jersey, Ohio, and Pennsylvania) for the

years 2000 to 2005. Among all individuals who were admitted to a nursing home during this time

period, we select those who initially paid for their stay out of pocket, yielding about 1.4 million

nursing home stays. Hence, we drop individuals who are covered by Medicare or Medicaid at the

beginning of their stay. This sample selection ensures that our sample is relatively homogenous,

18The Pennsylvania survey data were provided by the Bureau of Health Statistics and Research of the Pennsylvania
Department of Health. California data come from the Office of Statewide Health Planning and Development (see
http://www.oshpd.ca.gov/HID/Products/LTC/AnnFinanclData/PivotProfls/default.asp).
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Table 1: Week-to-Week Transitions in Occupancy 90%-100%

90% 91% 92% 93% 94% 95% 96% 97% 98% 99% 100%

90% 3.51% 0.93% 0.63% 0.36% 0.16% 0.08% 0.04% 0.02% 0.01% 0.00% 0.00%
91% 0.77% 3.75% 1.05% 0.73% 0.37% 0.18% 0.07% 0.03% 0.01% 0.00% 0.00%
92% 0.49% 0.83% 4.55% 1.24% 0.71% 0.40% 0.17% 0.08% 0.03% 0.01% 0.00%
93% 0.31% 0.57% 1.02% 5.48% 1.32% 0.86% 0.39% 0.19% 0.06% 0.02% 0.00%
94% 0.17% 0.34% 0.59% 1.08% 5.66% 1.46% 0.84% 0.36% 0.14% 0.03% 0.01%
95% 0.11% 0.19% 0.35% 0.70% 1.22% 6.35% 1.55% 0.89% 0.34% 0.08% 0.02%
96% 0.05% 0.09% 0.18% 0.36% 0.70% 1.33% 7.18% 1.54% 0.79% 0.21% 0.03%
97% 0.03% 0.04% 0.09% 0.21% 0.37% 0.74% 1.29% 7.47% 1.61% 0.47% 0.07%
98% 0.02% 0.02% 0.05% 0.10% 0.17% 0.34% 0.72% 1.35% 8.45% 1.13% 0.14%
99% 0.00% 0.01% 0.01% 0.03% 0.04% 0.10% 0.22% 0.46% 1.03% 5.14% 0.28%
100% 0.00% 0.00% 0.00% 0.01% 0.01% 0.02% 0.04% 0.06% 0.14% 0.26% 0.87%

Notes: The table summarizes within nursing home week-to-week variation in the occupancy rate. Current and next

week’s occupancy rate are displayed in rows and columns, respectively. Each cell documents the relative frequency,

relative to any transition between 90 and 100% occupacny. For expositional reasons, occupancy variation is only

shown between 90% and 100%.

which reduces bias in the estimates.19 The remaining residents either pay their entire stay out of

pocket or become eligible for Medicaid during their stay. We drop about 17,000 resident-stays in

which the resident transitions to Medicaid within the first week of the stay because these residents

are similar to those who are covered by Medicaid at admission. Using the admission and discharge

dates from the MDS, we convert the data into a long format where each observation corresponds

to a resident-week. We drop all resident-week observations for nursing homes whose occupancy

never exceeds 60% or at least once exceeds 130% during the sample period since we are concerned

about measurement error in the reported number of licensed beds. This restriction reduces the

number of nursing home stays by another 115,000. To further reduce the role of measurement error

in occupancy, we only consider nursing home stays for which the occupancy rate varies between

65 and 100 percent during the entire stay. We also restrict the analysis to nursing homes that

accept Medicaid payers. These refinements reduce the number of observations by 350,000. The

final sample population consists of about 940,000 nursing home stays and 15.4 million week-stay

observations.

Table 2 shows resident-level summary statistics for our estimation sample, split by payer type

in the given week of the stay. Overall, the payer types are remarkably similar in terms of socio-

demographics and their health profiles. Three minor differences are that that Medicaid beneficiaries

are slightly healthier, based on the CMI, more likely to be black and less likely to reside in a for-

profit nursing home. We discuss differences in discharge patterns in Section 6.

19Medicare residents have short post-acute stays since Medicare covers only stays up to 100 days immediately
after a hospital discharge. Residents who are initially covered by Medicaid have very low asset levels and may be
different from private payers in other unobserved dimensions.
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Table 2: Summary Statistics

Private Medicaid

Mean SD Mean SD

Age 79.05 13.83 79.19 12.42
White 0.85 0.36 0.83 0.38
Black 0.07 0.25 0.11 0.31
CMI 1.03 0.5 1 0.44
Total ADL 10.36 4.8 10.7 4.86
Clinical 0.41 0.49 0.35 0.48
Depression 0.34 0.47 0.43 0.49
Weight Loss 0.11 0.31 0.09 0.29
Impaired Cognition 0.42 0.49 0.46 0.5
Behavior 0.09 0.28 0.09 0.29
For Profit 0.66 0.47 0.62 0.48
Occupancy Rate 0.9 0.07 0.91 0.07

Observations 9693761 5711288

5 Empirical Strategy

To test if financial incentives affect relative discharge rates among Medicaid beneficiaries compared

to private payers, we use the resident-week-level data described above to estimate linear probability

models with a dependent variable for a resident’s discharge in a particular week of stay. Specifically,

we estimate the following reduced form regression model for equation (1), which expresses financial

incentives as flexible functions in occupancy and payer type:

Yijst =
100∑
k=75

γkocckjt−1 +
100∑
k=75

δkocckjt−1Mcaidis + αjy + αc + αs +X ′iβ + εijst. (2)

Here Yijst denotes an indicator variable that equals one if resident i in nursing home j was discharged

in stay week s and calendar week t. occkjt is an indicator variable that turns on if the occupancy

rate equals k = 75, . . . , 100 percent in nursing home j in calendar week t.20 Mcaidis is an indicator

variable for resident i being covered by Medicaid in week s of her stay.21

The primary coefficients of interest are γk and γk + δk, which can be interpreted as the effect

of occupancy on weekly discharge probabilities for private payers and Medicaid beneficiaries, re-

spectively. We are particularly interested in the differences between private and Medicaid residents

captured by δk. These estimates are conditional on facility-year fixed effects, calendar month fixed

effects, week-of-stay fixed effects, and health status at admission. Our model implies δk < 0 for low

20Occupancy rates are rounded to the closest integer percentage value to allow converting them into indicator
variables.

21Given the Medicaid eligibility rules that depend on asset spend-down (see Section 2), the Medicaid indicator
switches from 0 to 1 at most once during a resident’s stay.
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occupancy rates and and an increase in the δks for sufficiently high occupancies. Moreover, we do

not expect any systematic variation in the γks.

To address simultaneity concerns related to a mechanical reverse relationship between the own

discharge process and the occupancy rate, we use a leave-one-out measure for the occupancy rate.

Specifically, we explore occupancy rate variation in other beds. To implement this strategy, we

use the lagged occupancy rate, which only varies in other beds once we exclude the first week of

the stay. To see this, note that an individual resident only affects the facility-level occupancy rate

when she is admitted and discharged, respectively. Hence, we drop the first week of each stay and

use the occupancy rate in the previous week as a proxy for the occupancy rate in the current week.

This approach removes the variation in the last week of each nursing home stay that is partly due

to the resident’s own discharge.

To further control for potential drivers of discharges that may be correlated with the occupancy

rate and the resident’s payer type, we add week-of-stay fixed effects αs in regression (2). These

effects control for unobserved differences in health types that may affect the remaining length of

stay. For example, the discharge probability in a given week is considerably lower for residents

that have already spent six months in the nursing home compared to residents who were admitted

within the previous two weeks. In other words, the week of stay fixed effects flexibly control for

duration dependence in the discharge profiles. We also control for observable health measures at

admission contained in Xi to construct a homogenous comparison population.22 We also control

for calendar month fixed effects, αc, to account for seasonal variation in discharges. Finally, we

control for facility-year fixed effects captured by αjy in regression (2). Any unobserved effects

that may systematically impact discharge rates, such as nursing homes’ management decisions, are

absorbed in this fixed effect. Hence, we only explore variation in occupancy within nursing homes

in a given year. We assume that the residuals are i.i.d. over time and therefore uncorrelated with

the right-hand side control measures, that are all history-based.

Given our rich set of nursing home-year fixed effects and week of stay fixed effects, we essentially

compare residents in the same nursing home and year and the same week of their stay. We therefore

attribute remaining differences in discharge rates between payer types and across occupancies to

financial incentives.

6 Empirical Discharge and Health Patterns

In this section, we provide reduced-form evidence for financial patient and provider incentives

driving nursing home discharges, i.e. we test the implications of the theoretical model presented in

Section 3.

22These include the individual case mix index, as well as the predicted length of stay, predicted based on a rich
set of disability and health measures.
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Figure 2: Home Discharge Rates by Payer Type and Occupancy

6.1 Patient and Provider Incentives: Home Discharge Patterns by Occupancy

and Payer Type

To test the theoretical predictions shown in Figure 1, we estimate regressions (2) with home dis-

charges as the outcome variable. Nursing home residents who ultimately return to the community

are at the margin between receiving LTC in a nursing facility and at home. Therefore, financial

incentives to prolong a nursing home stay are most likely to affect discharges to the community.

Figure 2 shows the estimated occupancy effects for private payers and Medicaid residents. The hor-

izontal axis shows the percentage of occupied beds between 75% and 100%. The left vertical axis

shows the weekly discharge probability in percent. The right vertical axis measures the discharge

probabilities in standard deviations to ease the comparison with other outcome variables below.

The depicted estimates correspond to the mean-adjusted coefficients γ̂k for private payers and

γ̂k + δ̂k for Medicaid beneficiaries, respectively, in regression (2). These estimates are conditional

on facility-year, month, and week of stay fixed effects and resident characteristics including health

at admission. We can therefore isolate the effect of occupancies on payer type specific discharge

rates from potential selection due to length of stay or resident’s health.

The figure provides two important insights. First, private payers have higher discharge rates

across the entire range of occupancies. Specifically, on average private payers have a 2% chance

of being discharged in a given week throughout the occupancy range. In contrast, the discharge

rate among Medicaid residents below about 90% occupancy is about than 0.8%, so the average
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difference in the discharge rate equals 1.2 percentage points. This observation is consistent with

differences in resident cost-sharing, as discussed in Section 3. Since SNFs do not have a financial

incentive to discharge residents of either payer type at low occupancies, we interpret the estimated

difference in discharge rates as evidence for patient moral hazard.

Second, home discharge rates among Medicaid residents increase above about 90% occupancy.

While the average weekly discharge rate is below 1% at low occupancy rates, it reaches almost 2%

as occupancy approaches 100%. In contrast, private payers’ home discharge rates are between 1.9

and 2.4% and vary little with occupancy. Equivalently, the discharge differential equals about 0.15

standard deviations for low occupancy rates and declines to less than 0.05 standard deviations at

the high end. This observation is consistent with differences in provider profit incentives at low

versus high occupancies. At low occupancies, nursing homes benefit from extended Medicaid stays,

to the extent that Medicaid rates exceed the marginal cost of care. At higher occupancies, this

incentive is muted because nursing homes prefer to occupy their scarce beds with more profitable

private payers, reconciling the relative increase in discharge rates for Medicaid beneficiaries. Hence,

the estimated discharge patterns at higher occupancies provides evidence for provider moral hazard.

In Section A.1, we show that discharges to a hospital, another nursing home or due to the

resident’s death vary with occupancy to a much smaller extent. Since these discharges are more

likely driven by health-related reasons, we conclude that financial patient and provider incentives

operate mostly through the home discharge margin.

6.2 Who Are Residents at the Margin of Being Discharged?

We now assess the characteristics of Medicaid residents who are discharged at high occupancies.

Specifically, we decompose community discharges based on the recommended follow-up care in

the community.23 Figure 3a documents patterns for community discharges that do not require

home health care. Here, we see larger changes in discharge rates among Medicaid beneficiaries

than in Figure 2. Discharge rates increase about tenfold between 75 and 100% occupancy, from a

weekly discharge rate of 0.06 to about 0.6%. In contrast, discharge rates among private payers do

not vary with occupancy and equal about 0.6% throughout the occupancy range. The right axis

shows that this increase corresponds to over 1.2 standard deviations and is therefore an order of

magnitude larger than the effects on community discharges overall. Figure 3b presents the evidence

for community discharges that require some home health care. Here the evidence is similar to the

patterns for community discharges overall.

These results indicate that the residents at the margin of being discharged home are relatively

healthy and often do not require home health care. This might suggest that longer nursing home

stays among Medicaid beneficiaries contribute towards LTC overspending. Interestingly, the dis-

charge rates for Medicaid beneficiaries exhibit a kink point at a lower occupancy rate of about

23The MDS only contains information on whether the SNF recommends home health care for discharged residents,
and we do not have any information on whether these individuals actually receive home health care. There is no
reason to believe, however, that SNFs would systematically misreport home health care needs.
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(b) Home Discharges With Home Health Care

Figure 3: Home Discharge Rates by Payer Type and Occupancy, With and Without Home Health
Care

80%. One explanation could be that nursing homes trade-off financial benefits and the LTC needs

of the residents when deciding on their discharge effort. In other words, a nursing home manager

may engage in discharge efforts for relatively healthy residents even when the financial benefits are

limited.

We revisit the health composition of marginal residents in additional analyses, in which we

restrict the sample population to residents with low LTC needs. According to ?, this resident

population is more likely to be misplaced in an institutional care setting on clinical grounds. Within

this subpopulation, we find higher average discharge rates, larger level differences between Medicaid

and private payers at low occupancy rates, and larger increases in discharge rates for Medicaid

beneficiaries as the occupancy rate increases form about 87% to 100%, see Section A.8. These

findings corroborate the view that marginal residents appear to be surprisingly healthy and support

the concern that longer nursing home stays may contribute to overspending. We revisit the latter

point in Section 6.5.

The fact that marginal residents are relatively healthy also suggests that financial incentives lead

(ex post) to an advantageous selection of Medicaid beneficiaries. If financial incentives lead to longer

nursing home stays among healthy Medicaid beneficiaries, then conditional on health at admission,

Medicaid beneficiaries in nursing homes are advantageously selected when compared to residents

who pay out-of-pocket. This prediction is supported by the evidence on weekly mortality rates,

presented in the bottom right graph of Figure 7, see Section A.1. Here, we see lower mortality rates

for Medicaid beneficiaries, conditional on detailed health measures at admission. Interestingly, the

difference in mortality decreases as the occupancy rate increases, as increasing financial incentives

reduce the length of stay for healthy marginal Medicaid beneficiaries. These hypotheses are further

supported by the evidence on hospital discharge rates presented in the top right graph of Figure 7.
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6.3 Patient Incentives: Discharge Patterns After a Payer Type Switch

Following the theoretical predictions, we interpret differences in discharge rates between payer types

at low occupancies as evidence for patient moral hazard. In this section, we briefly summarize a

series of robustness exercises that corroborate this interpretation. We are primarily concerned

about two sources of bias and organize our discussion around theses threats to identification.

First, differences in health profiles between Medicaid beneficiaries and private payers may ex-

plain the different discharge rates. While we control for a rich set of health characteristics at

admission, including the predicted length of stay based on observed health measures, unobserved

differences in health profiles could explain differences in the length of stay. To alleviate this con-

cern, we note that, if anything, Medicaid beneficiaries appear to be healthier than private residents,

which would bias us against finding longer Medicaid stays. Specifically, we find that conditional on

week of stay fixed effects, Medicaid residents have a lower CMI, see Section A.9. Furthermore, as

discussed in the previous subsection, financial incentives imply that Medicaid beneficiaries are (ex

post) advantageously selected, again providing evidence against this concern.

Second, we are concerned that private payers have better access to home health care as they

are on average wealthier than their peers who transitioned into Medicaid. We emphasize that our

sample population focuses on residents who pay out-of-pocket at the beginning of their stay. We

view this as a first step towards constructing a sample population that is homogenous with respect

to financial and medical characteristics. Furthermore, we note that differences are also visible

among relatively healthy seniors who do not need to purchase home based health care. We refine

this attempt in two robustness checks. In one robustness check, we predict Medicaid transitions

using the rich demographic information in the MDS. Specifically, we leverage information on the

zip code of the former residence, information on the education background, as well as gender, age,

and race. We then use a propensity score weighting approach, where we intuitively match residents

who transition into Medicaid to residents who have a high transition probability. This approach

delivers very similar results corroborating our hypothesis. In the other robustness check, we focus

on Medicaid applicants. Not all Medicaid applicants are granted Medicaid, providing us with payer

type variation among a pool of residents that appears sufficiently poor to consider applying for

Medicaid. Again we find very similar albeit noisier differences in discharge rates between payer

types in this smaller sample population.

In addition to refining the sample population, we also exploit details on the timing of the

Medicaid transition to corroborate the patient moral hazard channel. Specifically, we expect that

the reductions in out-of-pocket pay have a disproportionate effect on discharge rates in the short

term. To test for this possibility, we test for differences based on the week since Medicaid transition.

As expected, we find the largest reductions in the discharge probability in the first week a resident

is covered by Medicaid. These differences fade out as residents continue their stay as Medicaid

beneficiaries, see Section A.2 for details.
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We also exploit differences in private rates between nursing homes in a difference-in-differences

analysis to provide further evidence on patient moral hazard. Our theoretical model predicts larger

differences in discharge rates between private payers and Medicaid beneficiaries when the private

rate is high. To test this prediction, we divide the sample of nursing homes by the level of the

private fee using price data from Pennsylvania and California. Consistent with this observation,

we find that the decline in discharge rates after payer type switches is more pronounced in SNFs

with higher private fees, i.e. where patient financial incentives are highest. Furthermore, scaling the

difference in private rates by the differential effect on discharge rates, we can reconcile the overall

reduction in discharge rates in the baseline sample, see Section A.3 for details. We also exploit

differences in Medicaid eligibility rules between Ohio and Pennsylvania in a border analysis. Using

state of residence as an instrument for Medicaid eligibility, we find again evidence for reduced

discharge rates among Medicaid beneficiaries.

Finally, we note that both concerns suggest that our baseline findings might overstate the role

of patient incentives. This works against an important finding of this study, which is that providers

respond more elastically to financial incentives.

6.4 Provider Financial Incentives: Admission Probabilities

We now further investigate if selectively discharging Medicaid beneficiaries at high occupancies is in

the SNF’s financial interest. The model assumes that the probability of filling a particular bed with

a new resident increases in the occupancy rate. Discharging a Medicaid resident a high occupancy

rates has a higher expected payoff for the SNF because it is more likely that the discharged resident

can be replaced with a private payer. Therefore, beds vacated by Medicaid residents should be

more likely to be subsequently filled at higher occupancies. We can directly test this prediction by

estimating refill probabilities by the payer type of the discharged resident and over occupancies.24

To estimate admission probabilities, we first run regression (2) with an indicator as the de-

pendent variable that equals one if a resident was discharged and the bed was filled within two

weeks. We then divide the estimated payer type-specific occupancy effects from this regression by

the estimated occupancy effects from our baseline regression shown in Figure 2. The latter regres-

sion corresponds to a first stage and the former to a reduced form. Hence, the ratios of the two

occupancy effects can be interpreted as instrumental variables (IV) estimates where we instrument

discharges with interactions between occupancy rate indicators and payer type.

Figure 4 displays these IV estimates. We find that the probability of admission increases

with occupancy rates. This is expected since a higher occupancy rate raises the probability that

a new admission enters the emptied room. More importantly, we also find that the admission

probability following the discharge of a Medicaid beneficiary is always higher and increases faster

with occupancy than after the discharge of a private resident. This difference is economically

24For a subset of our data, we have information on the resident’s room number, so we can directly test this
hypothesis by estimating the probability that a vacated bed is subsequently filled with a private payer. To compare
incentives across payer types, we estimate this probability for beds that are vacated by residents of either payer type.
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Figure 4: Admission Probabilities by Occupancy and Payer Type of Previously Discharged Resi-
dents

significant with admission probabilities over twice as high after a Medicaid resident’s discharge at

highest occupancies. Moreover, admission probabilities after the discharge of a Medicaid resident

approach one as occupancy rates are close to 100%. Hence, SNFs can be almost certain to admit a

more profitable resident and therefore have a strong incentive to discharge Medicaid beneficiaries

in this case. This result further corroborates the conclusion that the discharge profiles shown in

Figure 2 are due to the SNF’s financial incentive to discharge Medicaid residents are high but not

at low occupancies.

We provide further evidence that provider financial incentives affect discharge rates in Section

A.7. Specifically, we find that SNFs that gain more from discharging Medicaid residents and

admitting private payers because the difference between private and Medicaid fees is higher exhibit

a more pronounced increase in Medicaid discharge rates at high occupancies.

6.5 Health Benefits From Longer Nursing Home Stays

The results in Section 6.1 show that Medicaid residents’ discharge rates increase at high occupancies.

It is possible that the resulting shorter nursing home stays are “too short” in the sense that

these Medicaid beneficiaries do not receive adequate LTC and may therefore exhibit worse health

outcomes. We test for this possibility by estimating a variant of equation (2) with health outcomes

on the lefthand side. We deviate from the baseline regression model by focusing on health outcomes
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Figure 5: Remaining Weeks and Health Outcomes by Occupancy and Payer Type

that we can track even if a resident was discharged to the community. To this end, we investigate the

one-year mortality and hospitalization rate for all residents in a given week, whether they continue

to stay in the nursing home or not. This approach avoids selection issues due to differential discharge

rates across occupancies as shown in Figure 2.

Figure 5 shows the effects of occupancy on one-year mortality and hospitalizations by payer

type. We find no evidence for a relative increase in mortality among Medicaid beneficiaries as the

occupancy increases, which would indicate that shorter stays lead to adverse mortality outcomes.

If anything, we see a relative decline in the mortality rate among Medicaid beneficiaries, but the

relative decline is not statistically significant. In the bottom graph, we assess the effects on the

one-year hospitalization rate. Here, we find a statistically significant relative decline for Medicaid

beneficiaries as the occupancy rate increases. This result suggests that longer nursing home stays

are if anything harmful to elderly health and the increased discharge rates at high occupancies

among Medicaid residents do not lead to worse health outcomes. From a social welfare perspective,

the Medicaid stays at low occupancies are therefore too long. In Section A.10, we provide additional

results on health outcomes measured during nursing home stays.

20



7 Structural Estimation of the Nursing Home Discharge Model

In the previous section, we document that both provider and patient incentives affect Medicaid

discharge rates. In order to give the reduced form parameters a structural interpretation, to com-

pare the significance of resident and provider incentives, and to evaluate counterfactual policy

experiments, we now turn to a structural model of home discharges.

7.1 The Empirical Model

To estimate the model, we specify provider and patient benefits from a discharge. We start wit the

SNFs dynamic incentives embedded in the underlying value function:

V (τ, occ) = max{V (τ, occ|K), V (τ, occ|D)}

with

V (τ, occ|K) = rτ −mc

+ δ ·
[
(1− µ) ·Θ(occ)×

(
(1− ψτ ) · V (P ) + ψτ · V (M)

)
+µ ·Θ(occ− 1)× V (0)

]
(3)

V (τ, occ|D) = δ ·
[
Θ(occ− 1)× (1− φ)� V (0) + Θ(occ)× φ�

(
ρV (P ) + (1− ρ)V (M)

)]
.(4)

Here, V (τ, occ|K) and V (τ, occ|D) represent the expected value from keeping and discharging

the focal resident, respectively. The value of keeping combines the certain flow payoff rτ − mc

with the discounted future payoff, where δ denotes the discount factor. The future payoff depends

on whether the focal resident was discharged exogenously at the end of the period to a hospital,

nursing home, or deceased. This happens with a probability µ. If so, the focal bed is empty

in the next period, captured by V (0), which denotes a vector of continuation values ordered by

next period’s occupancy rate, occ in other beds.25 We take expectations over the next period’s

occupancy rate. To this end, we cross-multiply the occupancy transition vector Θ(occ) with the

vector of continuation values: Θ(occ)× V (0).26 If the resident is not exogenously discharged, then

the continuation value depends on whether the resident’s payer type transitions from private to

Medicaid at the end of the period. This happens with probability ψτ , with ψM = 1 since Medicaid

coverage is an absorbing state. Again, V (P ) and V (M) denote vectors of continuation values for a

focal private or Medicaid resident, respectively.

If the focal resident is discharged, then the nursing home forgoes the flow payoff today. The

future payoff depends on whether a new resident arrives to the focal bed at the end of the period.

25That is, V (τ) =
(
V (τ, occmin), V (τ, occmin + 1), . . . , V (τ, occmax)

)
for τ = P,M, 0.

26Speficially, Θ(occ) =
(

Pr(occt+1 = occmin|occt = occ),Pr(occt+1 = occmin + 1|occt = occ), . . . ,Pr(occt+1 =
occmax|occt = occ)

)
.
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This happens with probability φ(occ), which is increasing in the occupancy rate in other beds.27 If

a new resident arrives, then the continuation value depends on whether the new arrival is a private

payer or a Medicaid beneficiary at admission. With probability ρ, the new resident pays out of

pocket in the first week of her stay. If no new resident is admitted into the vacant bed, the nursing

home continues to operate with an empty focal bed.

Building on the SNF’s value function, we can also specify the expected gain form discharge,

which is simply:

FinIncSNF+ (τ, occ) = max{V (τ, occ|D)− V (τ, occ|K), 0} (5)

Turning to the resident, we assume the following indirect conditional utility:

W (τ) =

u− κ · pτ + ηSNF if stay

ηhome else
,

where u is the resident’s gross utility from nursing home care and we normalize utility from home

health care to zero. κ is a price coefficient and pτ is the per-period price paid by the resident (i.e.

pM = 0). ηSNF and ηhome are type I extreme value taste shocks, which allows us to write the

expected benefit from discharge as:

FinIncres+ (τ) = E
[
max

{
κpτ − u+ ηhome − ηSNF , 0

}]
= log (exp(κpτ − u) + 1) . (6)

Finally, and following the discussion in Section 3, we specify the discharge decision as:

Dτ,occ = 1
{
αFinIncSNF+ (τ, occ) + βFinIncres+ (τ) + ε1τ,occ > ε0τ,occ

}
,

where ε0τ,occ and ε1τ,occ are type I extreme value discharge shocks. In the following, we show how to

identify and estimate the model parameters {α, β, κ,mc, u}.

7.2 Identification

Several elements of the empirical model (Θ(occ), φ, µτ , ψP , and rτ ) are estimated outside the

model and we set the discount factor to δ = 0.951/52. The parameters {α, β, κ,mc, u} are identified

as follows. First, the marginal cost of providing care, mc, is identified using the Medicaid discharge

profile at the kink point occ∗. At that point, the SNF is indifferent between keeping and discharging

the Medicaid resident. Since the only unknown parameter that determines the SNF’s discharge

27Specifically, φ =
(

Pr(bed filled|occt+1 = occmin),Pr(bed filled|occt+1 = occmin + 1), . . . ,Pr(bed filled|occt+1 =

occmax)
)′

. � in equation (4) denotes element-wise multiplication.
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incentive is mc (see equations (3) and (4) above), equating the values of discharging and not

discharging identifies mc.28

Second, we exploit differences in discharge rates by payer type below occ∗ to identify κ, u, and

β. Specifically, Medicaid discharge rates at low occupancies identify β × u. Since neither SNFs

nor residents receive a monetary gain from a discharge, any observed discharges must be due to

non-monetary benefits, u, and the effect of resident incentives on discharges, β. Moreover, the

difference between private and Medicaid discharges for occ < occ∗ identifies β × κ. Discharges at

low occupancies are determined by patient incentives, and the only difference between private and

Medicaid incentives is the nursing home price, which affects discharges through the parameters β

and κ. Since we cannot separately identify κ, u, and β, we calibrate u and are therefore able to

identify κ and β.

Finally, the slope of the Medicaid discharge profile above occ∗ identifies α. At high occupancies,

provider incentives affect Medicaid discharges, but since we can identify the other model parameters,

any remaining variation in discharge rates can be attributed to α.

7.3 Estimation

Here, we briefly describe our estimation approach, while the Online Appendix contains more details.

First, we estimate several elements outside the model. Specifically, we estimate Θ(occ) using

empirical week-to-week transitions in occupancy rates. For arrival rates φ, we use the results in

Figure 4. Average non-community discharge rates µτ are shown in Figure 7. The weekly payer

type transition rate ψP equals 1.1%. Finally, we set weekly revenues to their sample averages

(rP = $1526, rM = $1316).

Estimation of {α, β, κ,mc, u} proceeds in steps. First, to determine occ∗, we estimate the

slopes of the occupancy-discharge profile among Medicaid residents below and above all possible

kink points. We then pick the kink point where the slope changes the most. Second, we calibrate

u using average discharge rates among Medicaid residents below occ∗. Third, we calculate mc by

setting the first argument in the max{., .} operator in equation (5) to zero and solving for mc.

Similarly, we calculate κ by setting the ratio of equation (6) for each payer type equal to the ratio

of observed discharge rates below occ∗.

Finally, we estimate α and β using a method of simulated moments approach. In particular, we

match the occupancy and payer type specific discharge rates in Figure 2 to their respective simulated

analogues based on the empirical model. For statistical inference, we use bootstrapping.

28Using occ∗ to identify mc requires the former to be known. We describe how we obtain the occupancy threshold
in Section 7.3.
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8 Model Results and Policy Counterfactuals

In this section, we first discuss the model parameter estimates, provide evidence for the model fit,

and finally use these results to conduct policy counterfactual simulations.

8.1 Estimates of Model Parameters and Model Fit

We estimate the model following the approach described in Section 7.3. Table 3 displays the esti-

mated parameters {α, β, κ,mc} and their 95% bootstrap confidence intervals as well the estimated

occupancy threshold occ∗. To compare SNF and resident incentives in dollar terms, we multiply β

and κ and obtain a marginal effect for residents of 0.331. We find a very similar marginal effect for

providers of α = 0.3. To put these parameters into perspective, an increase in the nursing home’s

discharge incentive of $250 per week raises the weekly discharge probability by one percentage

point.

Notice however that these parameter estimates provide an upper bound on the overall respon-

siveness to financial incentives as they refer to marginal patient and provider decisions. In practice,

however, decisions on discharge efforts are oftentimes infra-marginal namely when the value of

staying exceeds the value of discharge. For residents, this is most commonly the case as evidenced

by the relatively low overall discharge rate. Mathematically, we see this by taking the derivative of

FinIncres+ (P ) with respect to pP :

∂FinIncres+ (P )

∂pP
=

κ exp(κpP − u)

exp(κpP − u) + 1
= κPr

[
u− κpP + ηSNF > ηHome

]
.

Analogously, provider decisions are infra-marginal when occ < occ∗. Infra-marginal provider deci-

sions are considerably less common that inframarginal patient decisions:

Pr[occ ≤ occ∗ = 89%] = 36% < Pr
[
u− κpτ + ηSNF > ηHome

]
≈ 98% .

Therefore, we conclude that providers react more elastically to financial incentives than patients.

The implied estimated daily marginal cost equals $157. This value is remarkably similar to the

marginal cost estimated by ? although that paper uses a different estimation approach. On average,

SNFs make a daily profit of $61 for each private payer and of $31 for each Medicaid beneficiary.

To assess the model fit, we simulate discharge rates and lengths of stay using the parameter

estimates in Table 3. First, Figure 6a shows the simulated discharge rates for private and Medicaid

residents across occupancies along with the data points from Figure 2. While the simulated dis-

charge rates exhibit less variance overall than the observed discharge rates, the simulation tracks

the data very well.
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Table 3: Estimated Model Parameters

Point 95% Confidence
Estimate Interval

α 0.29860 [0.29855, 0.30110]

β 5.727583 [5.727548, 5.727626]

κ 0.0577932 [0.0577294, 0.0577957]

mc per day $157.43 [$157.43, $157.43]

occ∗ 0.89 [0.89, 0.89]

Table 4: Simulated Length of Stay and Cost Savings Under Policy Counterfactuals

Actual Voucher Top-up 10% reduction

Private LOS 22.04 22.10 22.26 22.18

Medicaid LOS 29.35 22.24 30.53 26.79

∆ Medicaid LOS −7.25 1.18 −2.56

∆ spending per stay in $ −3, 654 594 −1, 290

∆ annual spending in bn$ −6.366 1.056 −2.292

Notes: Length of stay (LOS) in weeks.

We then simulate average lengths of stay for private and Medicaid residents based on the

estimated model parameters.29 The first column in Table 4 shows that private payers stay on

average for about 22 weeks whereas Medicaid residents stay for about 29 weeks. Hence, provider

and patient incentives lead to nursing homes stays that are about one third longer among Medicaid

beneficiaries than private payers.

8.2 Policy Counterfactuals

We consider three policy counterfactuals that change the discharge incentives for SNFs and nursing

home residents, respectively. Specifically, we simulate discharges under LTC vouchers, a top-up paid

by Medicaid residents, and a decrease in the Medicaid reimbursement rate. For each counterfactual,

we simulate a large number of nursing home stays using the model parameters estimated above. We

then present results both in terms of occupancy-discharge profiles and in terms of average lengths

of stay. The latter provide a measure for nursing home utilization and allow us to calculate cost

savings under each alternative policy.

To calculate cost savings, we compare the average Medicaid reimbursement rate to expenditures

that would arise when discharged nursing home residents receive home health care in the commu-

29We obtain the length of stay by simulating a large number of occupancy histories with discharge decisions. See
the Online Appendix for details.
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Figure 6: Simulated Discharge Rates Under Different Policies

nity.30 These expenditures consist of home health care and expenditures for housing, food, medical

care, etc. We also add the opportunity cost of informal care provided by family members. Mean

annual expenditures amount to $1,018 for home health care and $12,903 for all other expenditures

in the age group 80 and over.31 Using data from the Health and Retirement Study (HRS), we find

that the average individual receives 39 hours of informal care per month while the average condi-

tional on receiving any informal care equals 92 hours. These values are roughly similar to previous

findings in the literature. To calculate the opportunity cost of informal care, we use median weekly

earnings from the Bureau of Labor Statistics for men and women for the years 2000 to 2005. Using

the fact that 71% of informal caregivers of HRS respondents are women and assuming a 40-hour

work week, we calculate an average hourly wage of $13.72. Taken together, the expenditures and

30Since many nursing home residents who are discharged to the community do not receive home health care, the
following estimates are lower bounds on cost savings (see the results in Figure 3.

31We calculate home health care expenditures using data from the Medical Expenditure Panel Survey and other
expenditures using the Consumer Expenditure Survey.
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opportunity costs of home health care equal $116 a day. These cost amount to 74% of the daily

marginal cost of nursing home care and to 62% of the average Medicaid reimbursement rate.

The first two policies we consider, voucher and top-up payments change the amount that Medi-

caid beneficiaries pay for their nursing home stay. Under existing policies, Medicaid covers nursing

home stays fully, which leads to prolonged stays at low occupancy rates due to patient moral hazard.

To lower Medicaid expenditures, states have started providing funding for community-based LTC

using vouchers. In a voucher system, a Medicaid eligibility individual decides whether she prefers

to spend the available amount on nursing home or home based care. In either case, she faces the

full price of the respective LTC option. We therefore model the voucher system by setting the price

that Medicaid residents pay to the private fee, i.e. pM = pP . This price increase has two effects.

First, since nursing home residents are responsive to price (κ×β > 0), Medicaid beneficiaries have a

larger incentive to end their stays. Second, SNFs are indifferent between private and Medicaid res-

idents because they generate identical profits. We implicitly assume that vouchers provide enough

resources to Medicaid beneficiaries that nursing home stays are affordable at private fees.

Figure 6b shows the simulated discharge rates under Medicaid vouchers. As predicted by our

model, discharge rates are equal among payer types. Specifically, Medicaid residents are discharged

at the same rate as private residents at low and high occupancies. The increased discharge rates

among Medicaid residents have a substantial impact on their average length of stay. As the second

column in Table 4 shows, length of stay is reduced to about 22 weeks. Hence, a voucher system,

under which Medicaid beneficiaries pay the private rate, equalizes nursing home utilization across

payer types. When evaluating the decline in length of stay using the potential cost savings from

moving Medicaid residents from a nursing home to the community, we find that average savings

amount to over $3,500 per Medicaid enrollee.32 Finally, we calculate total annual savings under

the assumption that one million nursing home residents are covered by Medicaid at any given point

in time and each stay is reduced by 24%. Total Medicaid spending would be reduced by over $6

billion or about 4% per year.

Next, we consider a top-up policy, where Medicaid residents pay the difference between the

private fee and the Medicaid reimbursement rate. Theoretically, this policy has two effects. First,

patient cost-sharing increases the discharge benefit among Medicaid residents. In contrast to the

voucher system discussed above, Medicaid beneficiaries do not face the full nursing home price.

Second, SNFs receive the same revenue independent of payer type. Therefore, the provider incentive

to discharge Medicaid residents at high occupancy rate disappears. Taken together, we expect

higher Medicaid discharge rates at low occupancies and lower discharge rates at high occupancies,

relative to the status quo. Since providers react more elastically to financial incentives, it is likely

that this policy leads to an increase in nursing home utilization.

Figure 6c shows that discharge rates among Medicaid residents at low occupancies are slightly

higher than under current policies (compared to Figure 6a). In contrast to current policies, we

32We obtain this estimate by multiplying the reduction in utilization, about 7 weeks, by the difference between
the weekly Medicaid reimbursement rate and weekly home health care expenditures: (188− 116)× 7 = 504.
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do not observe an increase in Medicaid discharges at high occupancies under top-up payments.

The simulations therefore confirm the theoretical predictions. Overall, the third column in Table 4

indicates that nursing home utilization under top-up payments increases by about 4%. Length of

stay increases by about 1 week and costs rise accordingly by $600 per nursing home stay. The total

annual change in Medicaid spending amounts to $1 billion. Hence, in contrast to LTC vouchers,

top-up payments lead to an increase in nursing home utilization although they include increased

cost-sharing compared to the status quo. This result may seem counterintuitive, but relative to a

voucher system, the smaller co-payment under a top-up scheme has only a small effect on residents.

As we discuss in Section 8.1, most residents are infra-marginal and therefore do not change their

behavior in response to a small price increase. A large increase as under the voucher system is

necessary to substantially change patient incentives.

Finally, we simulate the effect of a reduction in Medicaid reimbursement rates by 10%. This pol-

icy does not change patient cost-sharing, but it affects provider incentives.33 We expect an increase

in Medicaid discharge rates at high occupancies because private payers become more profitable

relative to Medicaid beneficiaries. In addition, the theoretical model predicts a rise in Medicaid

discharge rates at a lower occupancy cutoff, i.e. the point where the SNF is indifferent between

discharging and keeping a Medicaid resident shifts to the left. The simulated discharge rates in

Figure 6d confirm this prediction. The new kink point appears to be at 87% occupancy instead

of 89% under the status quo. Below 87%, however, discharge rates do not change. Accordingly,

the reduction in length of stay in the last column of Table 4 is about 2.5 weeks, which is less than

under the voucher system considered above. Medicaid spending per nursing home stay declines by

about $1300 under this policy, and total annual spending is reduced by $2.3 billion.

9 Conclusion

Are patient or provider incentives responsible for the overuse of medical care? We answer this

question in the context of the U.S. nursing home industry. Our findings indicate that resident

cost-sharing incentives and profit incentives of nursing homes affect the length of nursing home

stays among relatively healthy residents who can return to the community.

Specifically, nursing home residents who become eligible for Medicaid coverage lower their com-

munity discharge propensity by about 1.3 percentage points after switching payer types. Moreover,

SNFs prolong nursing home stays among Medicaid residents when it is in their financial interest, i.e.

when the occupancy rate is low. Finally, we find no evidence for positive health effects of prolonged

nursing home stays among Medicaid beneficiaries.

To further disentangle patient and provider incentives, we develop and structurally estimate

a model of community discharges. The model allows us to quantify the relative contributions of

these incentives to prolonged nursing home stays among Medicaid-covered residents. Our parameter

33As ? shows, Medicaid reimbursement also affects nursing home quality, but we abstract from quality here.
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estimates indicate that provider incentives play a larger role, but patients also respond to financial

incentives. We use the structural estimation results to conduct policy counterfactuals and find

that a LTC voucher system reduces nursing home utilization the most. Total annual Medicaid

expenditure savings amount to $6 billion.

Our results suggest that a substantial part of the Medicaid expenditures that burden state bud-

gets can be wasteful. Many states have recognized that it is more cost-effective to reimburse home

health care for Medicaid eligible seniors instead of paying for long nursing home stays. Voucher

programs that are authorized under section 1915(c) waivers, provide funding for community-based

LTC. Most of these programs were started after our sample period that ends in 2005, but our

results can nevertheless speak to the likely success of these new policies. Our policy counterfactual

simulations show that LTC vouchers lead to the largest cost savings among the policies considered.

To investigate the effects of recent policy changes, we intend to expand our analysis using more

recent data in future research and to account for different implementations of LTC vouchers.

In investigating the role of both nursing homes and their residents in determining discharges and

hence length of stay, we provide the first study of the joint effect of patient and provider incentives

in any health care market. Recently, ? and ? have shown that LTC hospitals, which are distinct

from nursing homes, react to financial incentives, which leads to over-spending. In both cases, the

authors rely on a single discontinuity in Medicare reimbursement rules instead of the more common

occupancy variation that we exploit here. Since patient incentives do not vary in this case of LTC

hospitals, these studies cannot address the joint effect of patient and provider incentives.

Medical providers and patients jointly determine the amount of utilization in most health care

settings, so it is likely that financial incentives on both sides of the market matter not just in the

nursing home industry. Financial incentives matter for potential overuse of medical care particu-

larly in cases where health insurance changes both the providers’ revenue and the price paid by

patients. Future research should therefore investigate to what extend overuse of medical care can

be attributed to patients and providers in markets other than LTC.

A Robustness Checks and Additional Empirical Results

A.1 Discharge Patterns to Other Destinations

We have argued above that financial discharge incentives of providers and patients are most likely

to operate in the case of residents who ultimately return to the community. The results shown in

Figure 2 confirm this hypothesis. Here, we estimate regression (2) with indicators for different types

of discharges as the dependent variable to verify that discharges that are less likely to be affected by

financial incentives do not exhibit the same pattern. The top-left graph in Figure 7 repeats the the

results from Figure 2. Compared to these home discharge patterns, we observe smaller differences

between private and Medicaid residents in the other three graphs in Figure 7. While private payers

are discharged to all destinations more frequently, we find that the difference to Medicaid discharge
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rates amounts to at most 0.05 standard deviations. In contrast, home discharge rates differ by

up 0.15 standard deviations. We also note that the patterns for discharges to a hospital, another

nursing home, and due to the resident’s death exhibit a kink for Medicaid residents around an

occupancy rate of 90%. These kinks are much less pronounced than for home discharge rates and

are likely due to advantageous selection. Since mostly healthy Medicaid beneficiaries are discharged

back to the community at high discharge rates (also see below), the Medicaid residents who remain

in the nursing home are less healthy and therefore more likely to be hospitalized and to die, see

also Section 6.2.

A.2 Patient Incentives: Discharge Timing

To further establish that patient financial incentives affect discharge rates, we exploit the timing

of payer type transitions within nursing home stays in greater detail. That is, we estimate the

week-specific effect of a payer type switch from private to Medicaid on the resident’s discharge

probability in subsequent weeks, conditional on the overall length of stay, and facility-year and

calendar month fixed effects and individual characteristics.34 Based on our theoretical model, we

predict that a payer type switch lowers the discharge propensity. Moreover, if resident incentives

affect home discharges, this decline should be most pronounced immediately after a resident qualifies

for Medicaid. To test this prediction, we include indicators for the first 9 weeks that a resident’s

stay is covered by Medicaid as well as a medium-run effect.

Figure 8 displays the corresponding discharge effects based on the week since Medicaid transition

together with 90% confidence intervals. The last estimate (10+) reflects the coefficient on the

overall Medicaid indicator variable, the medium term effect. All point estimates are negative

ranging between −0.8 and −1.6 percentage points. Hence, Medicaid beneficiaries have smaller

discharge probabilities than residents who continue to pay out of pocket. This finding is consistent

with patient moral hazard as predicted by the theoretical model. Second, the point estimates are

decreasing in absolute value. Specifically, we see the largest reduction in the weekly discharge rate

falls the first Medicaid week, which is about twice as large as the middle run estimate. Hence,

residents who become eligible for Medicaid immediately react to changing discharge incentives.

Since it is unlikely that resident’s LTC needs change during the same week they become eligible

for Medicaid, this finding further strengthens our conclusion that the observed home discharge

increases are due to patient moral hazard.

Unfortunately, we are not able to conduct a “true” event study because we only observe Medicaid

eligibility conditional on no prior discharge having occurred. Therefore, the overall reduction in the

discharge rate may be confounded by unobserved differences between Medicaid beneficiaries and

private payers.35

34We restrict this analysis to residents who are in their 10th to 20th week of their nursing home stay to obtain a
homogenous sample. The Online Appendix contains the exact specification.

35Private payers are generally very similar to Medicaid beneficiaries in observable characteristics as discussed in
Section 4. If anything, private payers have observably worse health profiles at admission and during their stay once
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Figure 8: Discharge Effect for Medicaid Beneficiaries by Week Since Payer Type Switch (Point
Estimates and 90% Confidence Intervals)

A.3 Patient Incentives: Difference-in-Differences

Since we are not able to conduct a “true” event study, we acknowledge that the overall reduc-

tion in the discharge rate may be confounded by differences between Medicaid beneficiaries and

private payers. Private payers are generally very similar to Medicaid beneficiaries in observable

characteristics as discussed above and have if anything observably worse health profiles at admis-

sion and during their stay once we condition on the week of stay and nursing-home year fixed

effects, suggesting longer stays, as discussed below. However, we cannot rule out that they differ

in unobservables.

To address this concern, we estimate the same regression as in Section A.2 separately for nursing

homes with higher than average private rates and lower than average private rates in the states of

Pennsylvania and California, where we have access to price data. We expect larger reduction in

discharge probabilities in nursing homes with higher private rates providing higher incentives for

consumer moral hazard. Figure 9 presents the estimates for lower priced and higher priced nursing

homes in the left and right panel, respectively.

As expected, we see larger reductions in weekly discharge rates in nursing homes with higher

private rates. To put this difference into perspective, the average price difference between these

groups equals about $79 per day which corresponds to 43% of the average daily price of $183 over all

we condition on the week of stay and nursing-home year fixed effects, suggesting longer stays, as we show in the
robustness checks in Section A.9.
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Figure 9: Discharge Effect for Medicaid Beneficiaries by Week Since Transition and Incentives

nursing homes in Pennsylvania and California. The difference in the reduction in weekly discharge

rates equals 0.0035 percentage points for the first 9 weeks under Medicaid and 0.0045 percentage

points in the middle run (when comparing the point estimates on the very right only). Scaled from

43% to 100%, this suggests that consumer incentives can account for an overall reduction in weekly

discharge rates of 0.0035
0.43 × 100 = 0.8 percentage point points over the first 9 weeks. This account

for about 62% of the average 1.29 percentage point reduction over the first 9 weeks observed in

Figure 8.

A.4 Patient Incentives: Border Analysis

TBC

A.5 Patient Incentives: Propensity Score Analysis

TBC

A.6 Patient Incentives: Medicaid Applications

TBC
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A.7 Provider Incentives: Difference-in-Differences

As an additional test of financial incentives, we compare the discharge rates across payer types

between facilities with high and low differences between the daily rate that private residents pay

and the average Medicaid reimbursement rate. Specifically, we calculate the average percentage

difference between the two prices on the facility-year level using information on private and Medicaid

rates from Pennsylvania and California (see Section 4 for details). Then we designate the quarter

of nursing homes with the highest relative differences in daily rates as the high-incentive group, and

the bottom quarter constitutes the low-incentive group.36 We expect that the relationship between

occupancy and discharge rates of Medicaid residents is more pronounced in the high incentive

group.

Using this sample split, Figure 10 displays estimated discharges rates by payer type and occu-

pancy for high-incentive nursing homes on the left and low-incentive facilities on the right. Com-

pared to the results for the whole sample in Figure 2, we find a steeper relationship between

occupancy and discharge rates of Medicaid residents for the high-incentive group (left plots in Fig-

ure 10) and a flatter relationship in the low-incentive group (right plots). The baseline discharge

rates below occupancy levels of 80% are similar in the two subsamples. Hence, we find clear evi-

dence that SNFs who have more to gain from discharging Medicaid residents are more likely to do

so at high occupancy rates.

A.8 Discharge Rates Among Low-Care Residents

To further verify that it is not Medicaid residents with high LTC needs who are discharged at high

occupancies, we consider a homogenous subsample of nursing home residents with very little LTC

needs. Thereby, we can further isolate the effect financial incentives on nursing home utilization.

To identify nursing home residents who have low LTC needs, we follow the methodology developed

by ? who define residents belonging to a broad category of low care need as those who do not

require physical assistance in four ADLs (bed mobility, transferring, using the toilet, and eating)

and are not classified as “special rehab” or “clinically complex” residents. Residents who fall into

this category have very low care needs and should not receive care in a SNF from a medical point

of view but rather use home health care. If we nevertheless observe these patients in a nursing

home, they should have very short lengths of stay and therefore high discharge rates. Hence, low

discharge rates among low-care Medicaid residents point to overuse of LTC.

Figure 11 shows three key discharge outcomes for the low-care sample on the left and for com-

parison purposes for the whole sample on the right: discharges overall and community discharges

with and without home health care. First, overall discharge rates among low-care residents are

36The differences in the high-incentive group are larger than 28% and they are below 6% in the low-incentive
group. Since nursing homes set their private rates freely, there is a possible concern that they may be correlated
with unobserved resident characteristics, leading to an endogenous sample split. However, it is unlikely that SNFs
frequently change their prices due to changes in occupancy or unobservables, and we control for facility-year effects.
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Figure 10: Discharge Rates by Nursing Home Incentives (California and Pennsylvania) – High
Incentives SNFs on the Left and Low Incentive SNFs on the Right
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almost three times as high as for the whole sample reflecting the fact that the low-care residents

have shorter stays, as indicated in the first row. Second, the community discharge rates for private

payers in the low-care sample are substantially higher than for Medicaid beneficiaries at low occu-

pancy rates, see the middle and the bottom left figures. This is particularly the case for residents

who do not need LTC in the community, see the middle graph. This result provides further evidence

that longer stays of Medicaid beneficiaries contribute to LTC overspending since differences in un-

observed health status correlated with payer type are unlikely to explain the observed difference

in discharge rates given a highly selected sample with homogenous health profiles. Compared to

the discharge differences at low occupancy rates, we find an increase in Medicaid discharge rates at

higher occupancies, suggesting again that both consumer and provider profit incentives contribute

to longer stays among residents who have very low care needs and should not receive care in a SNF

from a medical point of view.

A.9 Effect of Occupancy Rates and Payer Type on Health Outcomes

Next, we revisit the evidence on selection on health types. We analyze how current health profiles

vary with occupancy to test if systematic differences in health between payer types and across

occupancies may lead to the observed discharge patterns in Figure 2. Specifically, if Medicaid

residents are healthier at higher occupancy rates they may be discharged disproportionately not

due to financial incentives of the SNF, but rather because they have lower LTC needs. To test

for selection based on health, we estimate regression (2) with the respective health outcome as

the dependent variable. The main difference to the results from the analysis shown in Figure 2

is that we do not control for the health profile at admission in this analysis. We consider six

health outcomes from residents’ most recent assessment: the CMI, ADL limitations, and indicators

for clinical complexity, depression, impaired cognition, and behavioral problems. For all health

outcomes, a higher value implies that the resident is less healthy.

The top-left panel in Figure 12 shows that private payers are sicker than Medicaid beneficiaries

across the entire occupancy range according to the CMI, a summary measure, conditional on

nursing home-year and week-of-stay fixed effects. To ease the comparison between measures, we

also quantify differences in standard deviations on the right axis. The CMI differs by less than 0.1

standard deviations between payer types and across all occupancy rates. The graph also indicates

that the CMI is slightly decreasing in occupancy for both private and Medicaid residents, i.e.

residents are on average slightly healthier at higher occupancy rates. Overall, the CMI trends look

very similar between payer types. The downward trend flattens out for Medicaid payers at about

90% occupancy, which indicates that disproportionately healthier Medicaid residents remain in the

nursing home, when compared to private payers, at high occupancies.

In addition to the CMI as a summary measure, we test for selection based on health type for

five specific health outcomes. The remaining panels in Figure 12 do not show many systematic

changes in health outcomes as occupancy rates increase that would indicate selection based on
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Figure 11: Discharge Rates Among Low Care Need Residents (Left) and All Residents (Right)
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Figure 12: Most Recent Health Profiles by Payer Type and Occupancy
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health. For clinical complexity, depression, and impaired cognition, the health difference between

private and Medicaid residents declines at higher occupancy rates, and Medicaid beneficiaries are

less healthy at the highest occupancy rates when it comes to clinical complexity and depression.

The health status differences do not exceed 0.05 standard deviations, however, as the right axes in

Figure 12 show. Overall, we find some evidence for selective discharges based on health types but,

the evidence is not as striking as the results on selection on payer type presented in Section 6.1,

which suggests that mostly healthy Medicaid beneficiaries are discharged to the community.

A.10 Additional Health Benefits From Longer Nursing Home Stays

In addition to mortality and hospitalizations, we consider six health outcomes from residents’

last health assessments before discharge: the CMI, ADL limitations, and indicators for clinical

complexity, depression, impaired cognition, and behavioral problems.37 For all health outcomes,

a higher value implies that the resident is less healthy. If longer nursing home stays of Medicaid

residents improve their health, it should be reflected in these measures.38

Overall, Figure 13 does not provide any evidence for health benefits of longer nursing home

stays. First, Medicaid residents have worse health outcomes for all but one measure (behavioral

problems) across all occupancy rates than private residents. Second, we do not find any changes in

the relationship between occupancy and health outcomes of Medicaid beneficiaries around 90% oc-

cupancy that would correspond to the kink in the discharge rate observed in Figure 2. While there

are some systematic differences between payer types—most notably the divergence in clinical com-

plexity rates at higher occupancies—there does not seem to be a connection between the observed

change in discharge rates and these health outcomes. Overall, we find no evidence suggesting that

the longer nursing home stays at lower occupancies lead to any health benefits among Medicaid

residents. This provides further evidence that the extended stays contribute to LTC overspending.

37In Figure 12 we use the same outcomes to analyze health-related selection. However, in those regression, we use
current health outcomes whereas we use health at or close to discharge in the present analysis.

38Health improvements among SNF residents are relative. We do not expect to see absolute improvements in
health status, but we rather interpret the absence of worsening health status as evidence for “health benefits” of
longer nursing home stays.
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Figure 13: Health Profiles at Time of Discharge by Payer Type and Occupancy
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