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Abstract

Health care report cards are intended to address information asymmetries and enable consumers to 

choose providers of better quality. However, the form of the information may matter to consumers. 

Nursing Home Compare, a website that publishes report cards for nursing homes, went from 

publishing a large set of indicators to a composite rating in which nursing homes are assigned one 

to five stars. We evaluate whether the simplified ratings motivated consumers to choose better-

rated nursing homes. We use a regression discontinuity design to estimate changes in new 

admissions six months after the publication of the ratings. Our main results show that nursing 

homes that obtained an additional star gained more admissions, with heterogeneous effects 

depending on baseline number of stars. We conclude that the form of quality reporting matters to 

consumers, and that the increased use of composite ratings is likely to increase consumer response.
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I. Introduction

Public reporting of quality information through provider report cards is regarded as a 

potentially compelling tool to address information asymmetries and to enable consumers to 

choose providers of better quality. This change in consumer behavior may in turn motivate 

providers to improve quality of care. Public reporting for nursing homes certified by 
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Medicare and Medicaid was first implemented in 1998 and then expanded in 2002 as 

Nursing Home Compare, a web-based portal that publishes quality information. As in other 

health care sectors, however, the empirical evidence on the effects of quality reporting on 

Nursing Home Compare has been mixed. Because research to date indicates a small and 

somewhat inconsistent response of consumers to public reporting, policy efforts are now 

focused on finding ways to increase consumer use of report cards.

While there are numerous required steps for report cards to be effective (Hibbard et al. 2002, 

Faber et al. 2009) and potential barriers associated with each step, much attention has 

focused on making report card information more understandable to consumers. Insights 

from the fields of cognitive psychology and decision science indicate that presenting 

consumers with less information may increase its salience and thus its impact on decision 

making (Peters et al. 2007). These principles have been supported by experimental studies 

evaluating the impact of public reporting formats (Peters et al. 2007, Schultz et al. 2001, 

Hibbard et al. 2002, Palsbo and Kroll 2007, Sibbald et al. 1996). Research has also found 

that consumers have difficulty both processing the large number of quality metrics that are 

often included in report cards (Peters et al. 2007, Schultz et al. 2001) and understanding the 

relationship between these quality metrics and a provider’s overall quality (Sibbald et al. 

1996). Additional research has found that patients often prefer composite scores (summary 

measures) which both decrease the cognitive burden of using report cards and are easier to 

interpret (Hibbard et al. 2002, Peters et al. 2007).

In recent years, policymakers started using composite measures to display providers’ overall 

quality information in a simpler manner. Composite scores have the advantage of presenting 

less information while representing a large range of quality attributes. They may thus 

increase consumer comprehension and use of report cards to identify and choose high-

quality providers. Furthermore, if providers expect or observe that consumers are more 

likely to use the simplified report cards, they may have more incentive to make investments 

that improve quality of care, particularly those aspects of quality that are captured in the 

composite ratings.

Accordingly, the Centers for Medicare and Medicaid (CMS) made significant changes to 

Nursing Home Compare in December 2008. It went from publishing sets of clinical outcome 

measures, staffing measures, and health inspections deficiency citations to a composite 

rating in which nursing homes are assigned stars, from one star indicating quality “much 

below average” to five stars indicating quality “much above average.” The five-star rating 

system gives consumers a simplified look at nursing home quality using a visual 

representation (stars) to describe overall performance. It summarizes nursing home 

performance for both long-stay and post-acute patients in a single measure. Although it is 

still possible to find the individual measures on the Nursing Home Compare site, the star 

ratings now overshadow the individual measures they combine, appearing first and much 

more prominently. Prior work finds that when consumers use report cards with summary 

measures such as star ratings, most report card viewers visit the summary page with the star 

ratings but do not click through the more detailed pages (Rainwater et al. 2005). 

Furthermore, in two qualitative studies about Nursing Home Compare’s five-star ratings, 

both consumers and providers stated that rating users mostly pay attention to the overall 
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number of stars (Konetzka et al. 2015, Perraillon, Brauner, and Konetzka 2017). Thus, this 

evidence suggests that once the five-star rating system was implemented, consumers focused 

primarily on the star-rating system over the individual measures.

Evidence on the effects of the Nursing Home Compare system on consumer behavior prior 

to the introduction of the five-star ratings was mixed, in part due to the challenge of 

identifying causal effects when policies are implemented on a national basis without a 

control group. Grabowski and Town (2011) found no meaningful effect on market share, 

suggesting that consumers did not choose nursing homes based on the publication of quality 

measures. On the other hand, Werner et al. (2012) found that patients were more likely to 

choose facilities with higher reported post-acute care quality after the initial publication of 

the quality measures but the magnitude of the effect was small. Because of the complexity of 

the initial Nursing Home Compare web portal, these results may reflect consumers’ lack of 

knowledge about Nursing Home Compare or a limited understanding of the information 

reported (Konetzka et al. 2015). Physicians and other hospital employees, particularly 

hospital discharge planners, are potentially more likely than consumers to use Nursing 

Home Compare when suggesting nursing homes for their clients. One survey (Bearing 2004) 

found that 28 percent of hospital discharge planners used Nursing Home Compare as part of 

their discharge planning.

Evidence on response to the five-star system is still sparse. To our knowledge, just one paper 

has examined consumer response to the five-star system, using a discrete choice conditional 

logit model to assess consumer admission to nursing homes by star rating before and after 

the five-star system was implemented and calculating five -star scores prior to 

implementation to control for prior consumer knowledge (Werner, Konetzka, and Polsky 

2016). In that paper, using a conditional logit model comparing consumers’ choices before 

and after the release of the five-star system, Werner and colleagues found that one-star 

facilities lost market share and five-star facilities gained market share under the five-star 

system. However, like prior work on Nursing Home Compare, the analysis was limited in its 

ability to draw causal inference due to the pre-post design with no natural experiment to rely 

on for a control group. In addition, the design made it difficult to assess consumer choice in 

the middle groups of quality, since those nursing homes could be gaining market share 

relative to lower-rated homes and losing market share to higher-rated homes and only the net 

effect could be measured.

The objective of this paper is to evaluate whether reporting simplified and composite ratings 

causes consumers to choose higher-quality nursing homes. To estimate causal effects, we 

employ a regression discontinuity design comparing nursing homes that are close to one of 

the four cut-off points in the score used to assign stars, exploiting the fact that star 

assignment close to a cut-off point can be viewed as random. Thus, we ask a different 

question than the paper by Werner and colleagues; rather than assessing effects on overall 

market share, we assess consumer choice between nursing homes of adjacent star levels to 

evaluate whether an additional star makes a difference in choices at the margin. We evaluate 

the change in the number of admissions six months after the launch of the new ratings and 

find that gaining an extra star generally leads to an increase in new admissions. However, we 

find that effects are heterogeneous by baseline level of quality in that obtaining 2 stars 
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instead of 1 star has no effect on admissions, but admissions increase for nursing homes 

receiving 4 stars (instead of 3) or 5 stars (instead of 4). These effects are larger in nursing 

homes that are not fully occupied and in more competitive markets. We present evidence that 

the assumptions of the regression discontinuity design are met and conduct multiple 

robustness checks of our results. Although our primary interest in the regression 

discontinuity estimation is to assess reaction to the reported ratings, regardless of whether 

the ratings reflect actual quality of care, we also present evidence that suggests that the new 

five-star ratings have some face validity. We find that the five-star ratings are correlated with 

factors known to be associated with the quality of care in nursing homes. In particular, we 

find that low-rated nursing homes have a larger proportion of Medicaid patients, are larger, 

are located in areas of lower household income, and tend to be for-profit. Thus, a switch to 

more highly rated nursing homes may be welfare-improving. We also discuss how these 

characteristics may help to explain the heterogeneity of our estimated effects.

II. Institutional Details and Background

In this section, we describe the details of the Nursing Home Compare system and the 

algorithms used to assign the new star ratings, an understanding of which is important to 

evaluate the plausibility of our regression discontinuity approach.

A. NURSING HOME COMPARE

In 1998 CMS introduced a website portal called Nursing Home Compare to provide 

consumers with quality information for all CMS-certified nursing homes, which account for 

over 95 percent of all facilities in the country (National Center for Health Statistics 2004). 

The initial release of Nursing Home Compare published information on the characteristics 

of nursing homes, such as ownership status, size, Medicare/Medicaid participation, and 

health-related deficiencies cited at on-site inspections. Over the years, more information was 

added. Nurse and nurse aide staffing levels were added in 2000 as part of a Nursing Home 

Quality Initiative by the Department of Health and Human Services. Clinical quality 

measures were added in 2002 after an initial pilot test in six states. The quality measures are 

expressed as the percent of residents in a nursing home experiencing particular adverse 

events, calculated separately for long- and short-stay residents. By 2002, Nursing Home 

Compare included a total of ten quality measures across the long- and short-stay 

populations. These measures included the percent of residents with pressure ulcers, loss of 

ability in basic daily activities, urinary tract infections, excessive weight loss, and moderate 

to severe pain, among others (Grabowski and Town 2011, Werner et al. 2012). By 2008, the 

number of clinical quality measures had expanded to include 19 measures (Mukamel et al. 

2008).

B. FIVE-STAR COMPOSITE RATINGS

In December 2008, recognizing that the numerous and disparate measures on the Nursing 

Home Compare website might present an obstacle to use by consumers, CMS released the 

new composite summary rating for nursing homes. The new Nursing Home Compare 

website (Centers for Medicare and Medicaid Services 2014) reports composite star ratings at 

the nursing home level; thus, the new ratings are not calculated separately for long- and 
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short-stay residents. From the start of the development of the new rating system, the 

intention was not to change the underlying content used for ratings but to incorporate all the 

available dimensions into summary measures to make the information easier to use 

(Williams et al. 2010).

In addition to the overall number of stars, the new website presents star ratings for the 

subcategories of staffing, health inspections, and quality measures. The number of stars a 

nursing home is assigned in each domain is based on continuous scores and cut-off points 

that determine the number of stars. Stars in each domain are then aggregated into a single 

overall five-star rating. In determining the overall number of stars, the health inspection 

rating is the most important domain. The health inspection score is based on a modified 

version of the Special Focus Facility (SFF) algorithm developed to identify nursing homes 

that have a greater number of quality problems, more serious problems than average, and 

demonstrated pattern of quality problems (Centers for Medicare and Medicaid Services 

2012, Castle and Engberg 2010). The algorithm assigns points to health inspection 

deficiencies (violations). To be certified to admit Medicare or Medicaid residents, nursing 

homes must meet requirements set by Congress, which are enforced at the state level. On-

site health inspections certify that nursing homes comply with hundreds of regulatory 

standards, from the handling and storage of food to ensuring that residents are protected 

from physical or mental abuse. Each nursing home is required to have an initial inspection to 

be certified, with additional unannounced visits carried out approximately once a year, 

although poor-performing nursing homes may receive additional visits and some visits are 

conducted to investigate consumer complaints. The total number of points a nursing home 

receives for the inspections domain is based on the scope of the violation (isolated, pattern, 

or widespread) and its severity (immediate jeopardy to resident health or safety, actual harm 

that is not immediate jeopardy, no actual harm with potential for more than minimal harm, 

and no actual harm with potential for minimal harm). The total number of points is 

calculated using the three most recent inspection surveys, with the most recent surveys given 

larger weights. Stars are then assigned using cut-off points in the percentiles of the 

distribution of health inspection scores at the state level, since inspection standards, and 

therefore total points, may have substantial variability between states. Within a state, the top 

10 percent of nursing homes with the lowest scores receive five stars, while the bottom 20 

percent of nursing homes with the highest scores receives one star. The remaining 70 percent 

are equally divided among two, three, and four stars. Thus, for the inspection domain, the 

cut-off points were set to percentiles 10, 33.33, 56.66, and 80 for 5 to 1 stars, respectively. If 

a nursing home is exactly at the threshold, that nursing home receives the higher star.

Stars for the staffing domain are based on case-mix-adjusted measures of staffing levels. At 

the time of the on-site health inspection, nursing homes self-report their total staffing hours 

over the two weeks prior. CMS does not verify the accuracy of the reported data, although it 

uses algorithms to identify facilities with unreliable staffing or resident census data which 

are then omitted from reporting (Williams et al. 2010). Total staffing hours are converted to 

staff hours per resident per day and adjusted for case-mix of patients, relying upon the case-

mix system developed for prospective payment by Medicare and Medicaid. The final 

staffing score a nursing home receives depends on its reported staffing levels compared to 

Perraillon et al. Page 5

Am J Health Econ. Author manuscript; available in PMC 2019 October 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



the expected national average. Stars are assigned based on both the distribution of this score 

and thresholds determined by a study of staffing levels and quality of care (Kramer 2001).

For the quality measures domain during the time period of our study, a score is calculated 

using ten of the quality measures published on Nursing Home Compare (seven for long-stay 

and three for short-stay residents). A weighted average of the last three quarters of data are 

calculated, where the weights are a function of the number of residents who are eligible for 

each of the measures. Points are calculated based on quintiles of the weighted quality 

measure and summed across the ten measures. Stars are then assigned based on the 

distribution of summed points, much like the health inspection stars.

The overall number of stars a nursing home ultimately receives follows a hierarchical set of 

rules. The starting point is the number of stars a nursing home obtains on the health 

inspection domain. One star is added if the staffing rating is four or five stars and greater 

than the health inspection rating, while one star is subtracted if the staffing rating is one star. 

To the resulting number of stars, one is added if the quality measure rating is five stars, 

while one is subtracted if the quality rating is one star. Furthermore, nursing homes in the 

SFF program cannot receive more than three stars on the overall rating. If the health 

inspection rating is only one star, a facility cannot be upgraded by more than one star based 

on ratings on the quality and staffing domains. A consequence of this algorithm is that the 

health inspection rating is the most important domain, followed by staffing and quality 

measures ratings. As explained by Williams et al. (2010), “CMS wanted the health 

inspection domain to play a predominant role in determining the overall [five-star] rating” 

because “independent surveyors carry out the health inspection; thus, the data should be 

more objective and unbiased.” In contrast, staffing and quality measures are based on data 

self-reported by nursing homes with little or no verification by CMS. Detailed information 

on how the ratings were calculated is available in several technical guides published by CMS 

(Centers for Medicare and Medicaid Services 2008, 2012, Williams et al. 2010).

III. Conceptual framework

In a standard utility framework, we assume that consumers (residents and their agents) 

decide whether to use nursing home care as a function of need (health status), availability of 

alternatives such as family care or home care, and price relative to the alternatives. 

Contingent on a decision to receive nursing home care, the choice of a particular nursing 

home is a function of that nursing home’s perceived quality, price, proximity to home/

family, and bed availability relative to other homes in the local market (including bed 

availability specific to a payer, such as Medicaid). Because the majority of nursing home 

residents pays for their nursing home care with public insurance with administratively set 

prices, price is not relevant to many prospective residents. In this context, nursing home 

quality should be positively related to demand.

However, like in other health care markets, the nursing home market is also subject to 

imperfect and asymmetric information (Arrow 1963). Consumers are not able to accurately 

determine the quality of care they would receive before they choose a nursing home. Using 

the framework proposed by Dranove and Satterthwaite (1992), nursing homes select both 
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price and quality to maximize profits and consumers make decisions that maximize utility, 

which also depends on price and the quality of care. Because consumers cannot accurately 

determine true quality a priori, nursing homes face a demand that is relatively inelastic with 

respect to quality. Under this framework, interventions such as public reporting increase the 

precision with which consumers observe the quality of care in nursing homes and lead to 

more elastic demand with respect to quality. Thus, public reporting should lead to consumer 

choice of higher-quality providers and to a higher optimal level of quality provided.

Similarly, consumer responsiveness should increase with the release of the five-star ratings 

given that it was a significant change in the way CMS reports quality of care. The new 

ratings allow consumers to directly rank and compare nursing homes in a simpler manner. 

Previously, consumers were able to compare a selected quality measure to those of other 

nursing homes within a state. Consumers, however, were not able to compare all the 

information available on the website at the same time in a systematic way, and no attempt 

was made at ranking nursing homes. Because the new star ratings are prominently displayed 

on Nursing Home Compare and evidence indicates that consumers prefer summary ratings, 

we expect that better rated nursing homes will gain admissions after the release of the 

ratings, even though public reporting, in a more complicated manner, previously existed.

We do not expect, however, a uniform response across star levels. Increased consumer 

responsiveness to the simplified ratings could be heterogeneous because low- and high-

quality nursing homes operate in markets with different types of consumers. Because 

Medicaid residents are generally less educated than private pay and Medicare residents, they 

may be less likely to access web-based quality ratings and thus may be less likely to choose 

nursing homes of better quality (Konetzka and Perraillon 2016, Perraillon, Brauner, and 

Konetzka 2017). Other important factors limiting choice for some consumers may be the 

limited supply of high -quality nursing homes in low-income areas or some nursing homes 

in these areas being at full capacity (He and Konetzka 2015, Konetzka et al. 2015). On the 

other hand, a simplified summary rating based on stars may be helpful to less educated 

individuals because it is easier to understand.

IV. Methods

A. DATA

Data for this study come from several sources. The first is the nursing home Minimum Data 

Set (MDS), which contains detailed clinical data collected at regular intervals for every 

resident in a Medicare and/or Medicaid certified nursing home. Since 1998, data on 

residents’ mental status, psychological well-being, and physical functioning have been 

collected electronically. Data from the MDS are used by CMS to calculate Medicare 

prospective reimbursement rates and are the basis for the quality measures reported by 

Nursing Home Compare. The MDS is also used by nursing homes to develop a care plan 

that considers residents’ comorbidities, strengths, and residual capacity (Mor 2005). We use 

the MDS to calculate the total number of new admissions for each nursing home before and 

after the release of the five-star ratings. In addition, we use MDS data to obtain demographic 

and clinical characteristics of residents in each nursing home including age, race, ethnicity, 

educational attainment, Cognitive Performance Score (CPS) (Morris et al. 1994) and 
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difficulties with Activities of Daily Living (ADL). We used the number of total admissions 

in 2008 to calculate the Herfindahl–Hirschman Index (HHI) at the county level. The second 

source of data is the Online Survey Certification and Reporting (OSCAR) database, 

maintained by CMS in cooperation with state surveying agencies. OSCAR contains all the 

data elements from the on-site state inspections. We use data from 2007 and 2008 to obtain 

baseline information at the nursing home level, including total number of beds, number of 

residents, and ownership status (for profit, non-profit, or government owned), chain status, 

urban indicator, and whether a nursing home is based in a hospital. The last source of data 

contains the unpublished underlying scores and thresholds that were used to determine the 

number of stars, obtained through a special request to CMS. These data include both the 

continuous scores for the inspection domain as well as the continuous percentiles based on 

the scores, which were calculated at several decimal points. We merged all three datasets by 

nursing home identifier and time.

B. EMPIRICAL STRATEGY

Our empirical strategy takes advantage of quasi-randomization close to cut-off points of the 

score used to assign stars. Because nursing homes could not precisely manipulate how close 

their scores were to one of the four cut-off points, the number of stars received (i.e. 

treatment) close to a cut -point can be viewed as randomly assigned. Close to a cut-off point, 

nursing homes should be similar in all their pre-intervention characteristics. Accordingly, we 

use a regression discontinuity design (Lee and Lemieux 2009, Imbens and Lemieux 2008) to 

estimate the effect of the new five-star rating on subsequent new admissions at each of the 

four cut-off points, thus estimating the causal effect of obtaining an additional star (relative 

to not obtaining that additional star).

As with all regression discontinuity designs, the assumption of no precise manipulation is 

particularly important because if nursing homes could determine with precision on which 

side of a cut-off point they would fall, some nursing homes could have made small 

improvements to obtain an extra star. A consequence of this form of self-selection is that 

nursing homes above and below a cut point would not be similar. However, there are several 

reasons to believe that this assumption is satisfied in our study. First, CMS did not make 

public the complex algorithm it used to create the ratings before the ratings were posted on 

the Nursing Home Compare portal for the first time. Second, to manipulate their relative 

position, nursing homes not only needed to accurately calculate their own score, they also 

needed to precisely calculate the score of all other nursing homes in their state since star 

ratings depend on the distribution of scores within a state. Third, the data that are required to 

replicate the ratings were not available to nursing homes before the ratings were published. 

Finally, even if nursing homes knew their relative score with precision, they could not take 

any action to exceed a particular cut-off point before a subsequent health inspection, which 

occurs approximately once a year. Therefore, the identifying assumption of no precise 

manipulation near a cut-off point is plausible in our study.

To evaluate consumers’ response while accounting for the structure and form of the data, we 

estimate local random-effects (also known as mixed-effects) Poisson models for each of the 
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four cut-off points (Cameron and Trivedi 2013; Rabe-Hesketh and Skrondal 2008). For each 

cut-off point, we estimate the following model separately:

ln (admist) = β0 + β1T ist + β2year + β′Xis + δ′Zist + us + vis, (1)

where admist is the count of new admissions for nursing home i in state s at time t. When 

t=0, admis0 is the count of admissions from January to June 2008 and when t=1 admist is the 

number of admissions in the same period in the year 2009 (after the release of the five-star 

ratings). year is a dummy variable equal to 1 after the release of the five-star ratings. Tist is a 

dummy variable equal to 1 if a nursing home received an additional star at t=1 and zero if a 

nursing home does not receive an additional star in that period. In the pre-period, T is equal 

to zero for all nursing homes. For example, when analyzing nursing homes that received 

either 4 or 5 stars, T equals 1 for those nursing homes that received 5 stars and is zero 

otherwise. Consequently, the causal effect (in the logarithm scale) of obtaining an additional 

star is given by the coefficient β1, holding other factors constant. Note that this specification 

is analogous to a difference-in-difference model in which the pre-period number of 

admissions is the same in treated and control nursing homes. Vectors Xis and Zist include key 

control variables that are time-variant (payer mix, demographic, and clinical characteristics 

of residents) and, in the short-run, time-invariant (ownership, size, chain status, HHI, 

number of stars in the quality and staffing domains), respectively. The variables us and vis 

are random effects at the state and nursing home level, respectively, to take into account the 

within-state and within-nursing-home correlation as well as overdispersion of the count 

outcome.

In our main models, we also include the “assignment” or “running” variable; that is, the 

variable that CMS used to assign the number of stars, which we explain in more detail 

below. As is the standard practice in regression discontinuity models, we centered the 

assignment variable at each of the four cutoff points by subtracting the threshold value from 

the assignment variable. In this way, the treatment effect is estimated at each of the 

thresholds or discontinuities (since the centered assignment variable equals zero at the 

threshold). Following Gelman and Imbens (2014), we considered polynomials up to the 

second degree in the specification of the assignment variable. We present results controlling 

for the running variable linearly (in the log scale) as in most models a quadratic term did not 

improve fit (Bayesian Information Criterion), nor did it affect our estimates of treatment 

effects.

In sharp regression discontinuity designs, treatment assignment is known and depends on an 

observable and continuous variable. Even though percentiles of the inspection score 

determine the number of stars (i.e. the assignment or running variable) for the inspection 

domain, which is the starting point for the overall number of stars, the overall number of 

stars a nursing home ultimately receives may be affected by the number of stars in the 

staffing and quality measures domains if nursing homes receive very low or very high 

ratings on those domains. To accommodate this feature of the ratings, we use two strategies. 

First, when the overall number of stars is the same as the stars in the health inspection 

domain, the assignment variable is solely based on the percentiles of the health inspection 
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score. Our main analyses use this sub-sample of nursing homes, prioritizing the internal 

validity of our empirical strategy in that the assumptions of the regression discontinuity 

design are met with most confidence in this subset of observations. This sub-sample 

accounts for about 60 percent of nursing homes. Second, as use of the subsample may 

sacrifice some external validity, we also present results using the full set of nursing homes. 

To do so, we created an adjusted assignment variable that preserves the distance to an 

inspection cut-off point but changes the treatment level (i.e. the overall number of stars) if 

ratings in the staffing and quality domains change the overall number of stars. For example, 

a nursing home that obtained four stars based on the inspection domain and was 2 

percentiles above the 3–4 cut-off point could have actually obtained five overall stars if it 

received a high rating in the quality domain. Therefore, this nursing home’s overall 

“treatment” level is five stars versus four stars, but in the adjusted assignment variable, the 

distance above the 4–5 cut-off point is still 2 percentile points. This method reflects the fact 

that the number of stars in the staffing and quality domains do not change the distance to a 

cut-off point but may change the overall number of stars. In these models, we do not control 

for the running variable, as adjusted assignment is based on mix of the inspection-based 

percentile and these shifts for staffing and clinical quality. Models using the full sample, 

however, are intended to shed light on whether the results from the main sub-sample may be 

generalizable to the broader population of nursing homes.

We first estimate models using a bandwidth of 3 percentile points around a cut-off point and 

check if nursing homes around a cut-off point have similar baseline characteristics. In 

addition to our main specification, we conduct multiple sub-analyses and robustness checks. 

First, we run the analysis on two subsamples where we expect the results to be stronger: 1) 

highly competitive counties (HHI<.25), because consumers have more choice in these 

counties; and 2) among nursing homes with less than 95 percent occupancy, because nursing 

homes at full or near-full occupancy are less able to accept more admissions even if demand 

increases. Second, we repeat our main analysis separating the outcome, count of new 

admissions, into post-acute and long-stay admissions based on the initial reason for 

assessment in the MDS, because we expect potentially different responses by type of care 

needs. Since we cannot directly observe if an admission is post-acute or long-stay, we use 

payment source (Medicare versus non-Medicare) as a proxy since most post-acute stays are 

paid by Medicare. Using MDS 2.0 admissions assessments, Medicare admissions can be 

identified reliably, but non-Medicare admissions include a mix of Medicaid and private-pay 

and other sources, which cannot be reliably distinguished. Finally, we conduct sensitivity 

analyses using both narrower and wider bandwidths. A smaller bandwidth compares a 

smaller set of nursing homes with the advantage that the smaller set of nursing homes are 

more likely to be similar in both observed and unobserved characteristics. On the other hand, 

using a wider bandwidth increases the sample size at the risk of comparing nursing homes 

that are potentially different in important characteristics related to the outcome.

V. RESULTS

Table 1 shows baseline characteristics for all the nursing homes (N=15,584) that received a 

Nursing Home Compare star rating on December 2008 and had matching information on 

both the MDS and OSCAR datasets (99 percent of rated facilities). Top-rated (five-star) 
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nursing homes tend to have a larger share of Medicare and other payers (mostly private 

payers) than low-rated facilities, which tend to have a larger share of Medicaid residents. 

Top-rated facilities are smaller in both baseline census of residents and number of certified 

beds, while having a higher occupancy rate. More top-rated nursing homes are hospital-

based than low-rated nursing homes. The payer mix, occupancy, and hospital-based statistics 

reflect the fact that top-rated nursing homes are more likely to have a higher proportion of 

post-acute than long-stay patients. Low-rated nursing homes are more likely to be part of a 

chain, with a difference of 24 percentage points between one star and five stars nursing 

homes. Low-rated nursing homes are also much more likely to be for profit than top-rated 

facilities, 82.3 versus 51.2 percent for one-star and five-star nursing homes, respectively. In 

terms of demographic characteristics, top-rated facilities have a smaller proportion of black 

residents and a higher proportion of residents with more than high school completed. No 

appreciable differences are observed in terms of case-mix variables, such as CPS and ADL.

In contrast to the overall relationship between baseline characteristics and the five-star 

ratings, for the regression discontinuity design to be valid, nursing homes characteristics 

should be similar on both sides of each cut-off point. Table 2 shows baseline characteristics 

around a bandwidth of 3 percentile points, restricting the sample to nursing homes in which 

the overall number of stars is the same as the stars in the inspection domain, our preferred 

analysis sample. For most of the variables and cut-off points, there is excellent balance 

between treated and control nursing homes, corroborating that nursing homes close a cut-off 

point are comparable. Table 3 shows baseline characteristics of all nursing homes (including 

those that shifted cut-off points due to their staffing or quality scores) around a bandwidth of 

3 percentile points of the adjusted inspection score. For most of the variables and cut-off 

points, there is excellent balance between treatment and control nursing homes. A notable 

exception is for nursing homes around the 4–5 cut-off point. Nursing homes that received 4 

stars have a lower number of admissions in 2008, they are less likely to be based in a 

hospital, and have a higher occupancy rate than five-star nursing homes. As mentioned 

above, while the inspection score largely determines the overall number of stars, nursing 

homes may gain or lose overall stars if they receive high or low ratings in the quality and 

staffing domains, which in turn may affect the balance close to a cut-off point.

Table 4 shows results from the local random-effects Poisson models for each of the four cut-

off points (Equation 1) using our preferred sample of the nursing homes with overall stars 

equal to the stars in the inspection domain. Nursing homes that obtained an extra star gained 

more admissions six months after the release of the new ratings, with the exception of lower 

rated nursing homes, for which the effect is close to zero and not statistically significant 

(Table 4, first row). The effects are larger for nursing homes that received a rating of better 

than average instead of average (four versus three stars) and average instead of below 

average (three versus two stars). In terms of admissions rates (eβ1) between treated and 

control nursing homes, the effects are 0.993, 1.036, 1.047, and 1.021 for cut-off points 1–2, 

2–3, 3–4, and 4–5, respectively. In other words, admissions at nursing homes receiving 3 

stars increased by 3.6 percent relative to nursing homes receiving 2 stars; admissions at 

nursing homes with 4 stars increased by 4.7 percent, and admissions at homes with 5 stars 

relative to 4 stars increased by 2.1 percent. Thus, our results show that, for most cut-off 

points, nursing homes that obtained an extra star gained admissions. These gains are largest 
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in the middle of the quality distribution but are not statistically significant and close to a rate 

of one at the lowest end of the quality ratings. Figure 1 depicts local, smoothed predictions 

based on Poisson models for each of the cut-off points for the sample in which the overall 

rating is the same as the rating in the inspection domain (Table 4, row 1).

As expected, the treatment effects are larger in magnitude and statistically significant when 

we restrict the sample to nursing homes with occupancy less than 95 percent (Table 4, 

second row). In term of admission rates, the effects are 0.969, 1.071, 1.049, and 1.045 for 

cut -off points 1–2, 2–3, 3–4, and 4–5, respectively. Models interacting the treatment 

variable with an indicator of more competitive markets at the county level (HHI < 0.25) 

show that the effect is larger in competitive areas for cut-off points 3–4 and 4–5.

Table 5 shows results for the same subset of nursing homes for models in which the outcome 

is the count of new admissions by payer source upon admission. Nursing homes that 

received four stars instead of three gained more Medicare admissions, which are, at least 

initially, post-acute admissions. On the other hand, nursing homes that received five stars 

instead of four or four stars instead of three obtained more non-Medicare admissions, an 

effect that may be driven by private-pay residents since they are generally seen as more 

responsive to quality than Medicaid residents. At the lower end of the quality spectrum, 

nursing homes that received two stars instead of one saw no increase in Medicare 

admissions, which is consistent with low-end nursing homes being dominated by Medicaid 

and perhaps not seen as desirable locations for post-acute care whether they received one or 

two stars. Nursing homes that received two stars versus one star also saw a decline in non-

Medicare admissions. This negative effect is possibly the result of supply constraints or 

perhaps heterogeneous reactions by private-pay and Medicaid residents that make up the 

non-Medicare group. Few private-pay residents are found in one-star nursing homes, and 

rather than choosing two-star homes over one-star homes, private-pay residents on this 

margin may have sought out even higher levels of quality. Combined with a lack of response 

on the part of Medicaid residents who would go to one-star nursing homes, a negative effect 

could result. Due to data limitations, we cannot test this explanation directly.

Table 6 shows results of sensitivity analyses using different bandwidths around cut-off 

points. Using a narrow bandwidth substantially reduces the sample size but the positive 

effect on admissions is still evident, particularly for comparisons in the 2–3 and 3–4 cut-off 

points. Using a wider bandwidth increases the sample size but treatment effects become 

smaller and lose statistical significance. In none of these models is the effect for lower rated 

nursing homes (cut-off point 1–2) large or statistically significant.

Finally, Table 7 shows results of models for the full set of nursing homes using a bandwidth 

of 3 percentile points around the adjusted assignment score. The results are qualitatively 

similar to those reported in Table 4 but the magnitudes of the effects are smaller. Because 

there were significant differences in baseline characteristics around the 4–5 cut-off point, 

identification of the models presented in Table 7 for the high end of the quality rating relies 

more on controlling for covariates than the base model.
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The magnitudes of our treatment effect estimates are relatively small but not trivial in terms 

of gains in the number of admissions after the release of the ratings. Based on the effect we 

found for nursing homes that received four instead of three stars in our base models (Table 

4), an increase of 5 percent in admissions between treatment and control nursing homes is 

approximately equivalent to 9 extra admissions per year (assuming an average of 180 new 

admissions). However, assuming that the cost structure remains unchanged, this change 

could be interpreted as a net increase of 5 percent in profits as a consequence of receiving a 

better star rating. Furthermore, the true effect on profits could be larger because some of the 

extra admissions caused by a better rating could be long-term.

In additional robustness checks, we estimated linear models (OLS) including nursing home 

fixed effects. Our estimates of treatment effects did not change in a meaningful way as 

nursing homes close to threshold appear to be comparable, including on unobserved time-

invariant endogenous variables.

VI. DISCUSSION

A primary purpose of public reporting of quality information is to motivate consumers to 

choose providers of better quality. In this paper, we found that simplified, composite ratings 

of nursing home quality caused an increase in admissions to better rated nursing homes, with 

heterogeneous effects depending on baseline ratings. Importantly, we find evidence of 

increased demand for higher-rated facilities after the composite score was published in late 

2008, despite the fact that the individual components of the star ratings had been published 

since 2002. Thus, our results reflect response to reporting of the composite ratings relative to 

individual measures. Consumers and their agents (e.g., family members, discharge planners, 

and/or referring physicians) appear to have found the simplified five-star ratings useful over 

and above the information that was previously reported in a more complex manner. The 

findings that consumers, and providers, respond to composite ratings of quality is support by 

two qualitative studies (Konetzka and Perraillon 2016, Perraillon, Brauner, and Konetzka 

2017).

The identification of causal effects relies on the quasi-randomization near cut-off points of 

the assignment variable. Our results corroborate that observed baseline characteristics of 

nursing homes and residents are comparable close to cut-off points. The balance is even 

stronger when the assignment mechanism is solely determined by the health inspection 

score. These findings, and the fact that nursing homes could not manipulate the assignment 

score with precision, indicate that the main assumptions of the regression discontinuity 

design are satisfied, providing strong causal evidence that better rated nursing homes gained 

new admissions because of the release of the composite ratings.

Importantly, our results do not depend on whether the new composite ratings actually reflect 

quality of care, even though the clear differences in baseline characteristics by star rating for 

the full sample of nursing homes lend some face validity to the new composite ratings, as 

factors such as ownership, chain status, size, and payer mix have been previously shown to 

be associated with quality of resident care (Grabowski et al. 2013, Hillmer et al. 2005, 

Kamimura et al. 2007, Grabowski et al. 2014, Rahman et al. 2014, Hirth et al. 2014, Mor et 
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al. 2010). These findings also suggest that low- and high-rated nursing homes tend to serve 

different types of patients in different geographic areas. Other research has also found that in 

some cities top-rated nursing homes tend to be located in areas with higher median 

household income (Konetzka et al. 2015).

The overall welfare effects of the new composite ratings of quality, however, depend on 

whether the ratings truly reflect the quality of resident care. Although we found that the 

these ratings are correlated with factors associated with quality of care, press reports have 

cast doubts on the validity of the ratings and their evolution over time, particularly in the 

domains that are based on self-reported data (Thomas 2014, Perraillon, Brauner, and 

Konetzka 2017). While making quality information easier to understand is an important 

policy objective, ensuring the validity of the ratings should also be a priority

In most of our model specifications, nursing homes that received a rating of above average 

instead of average and average instead of below average gained admissions after the release 

of the new ratings. The effect for nursing homes that received a top rating (five stars instead 

of four) was also positive but smaller in magnitude. In most of our models, there are no 

statistically or practically significant effects for lower rated nursing homes (cut-off 1–2). 

There are several plausible explanations for the lack of effect at the lower end of the quality 

spectrum. First, one- and two-star nursing homes have a larger proportion of Medicaid 

residents, who may be less likely to respond to quality information perhaps due to lack of 

access to the online information, although, if accessed, the new rating may be easier to 

understand (Konetzka and Perraillon 2016). Second, consumers who are contemplating 

admission to a one-star or a two-star facility may see little difference in the actual quality of 

the homes at this level and may put more weight on other considerations such as distance to 

family. Finally, supply constraints may play a role. Whether due to heterogeneity by type of 

resident or lack of meaningful distinction in quality, it seems clear that the Nursing Home 

Compare system in its current form may be limited in its ability to help consumers avoid the 

lowest-quality nursing homes. A qualitative study found evidence suggesting that nursing 

homes operating at full capacity and with a proportion of Medicaid patients do not consider 

the five-star ratings important for their business (Perraillon, Brauner, and Konetzka 2017).

Our stratification and interaction models support our main results. Effects are stronger 

among nursing homes that are not fully occupied and also in more competitive markets. 

Overall, our results by payer source are consistent with evidence suggesting that education 

improves the response of Medicare-funded post-acute patients to public reporting in nursing 

homes (Werner et al. 2012), as well as evidence suggesting that the likelihood of choosing 

the highest-rated nursing homes was substantially smaller for dual-eligibles (dually enrolled 

in Medicare and Medicaid) than for non-dual eligibles (Konetzka et al. 2015).

As in all regression discontinuity designs, a consequence of estimating treatment effects for 

nursing homes that are comparable close to cut-off points is that treatment estimates are 

local average treatment effects (LATE) and apply only to nursing homes that are close to one 

of the cut-off points. In particular, we cannot estimate treatment effects for nursing homes 

that are of extremely poor reported quality or extremely high reported quality since these 

nursing homes are not close to cut-off points. Our results are also limited to those nursing 
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homes that receive one additional star relative to one fewer star, although it would be 

reasonable to expect that differences of several stars would elicit an even larger consumer 

response. For this reason, our results are not directly comparable to studies that estimated 

the effects of public reporting in nursing homes on market shares (Werner et al. 2012, 

Grabowski and Town 2011), as we do not examine overall shifts in market share but rather 

admission decisions at the margin of each star level. Although we found that nursing homes 

close to cut-off points are comparable in almost all measured baseline characteristics, this 

method remains a quasi-experimental design and it is not possible to verify that balance was 

achieved in unmeasured characteristics that could be correlated with the number of 

admissions.

Overall, we contribute to the literature on consumer response to public reporting of quality 

using a plausible regression discontinuity design to assess the effects of reporting a 

composite measure of quality over and above sets of individual measures of quality. Our 

results show that the form of quality reporting matters to consumers. Although there are 

certainly trade-offs to consider, the current momentum toward use of simplified, composite 

rating systems may be warranted in order to improve consumer response to public reporting. 

Additional policies may also be warranted to improve the choices of consumers who may be 

less able, for a variety of reasons, to benefit from even a simplified rating system.
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Figure 1. 
Admissions Close to Cut-off Points

Predicted number of admissions using local Poisson regression controlling for the 

assignment variable centered at each threshold. Dashed line is for nursing homes that 

received an additional star. Vertical line denotes the threshold values, which were set to the 

10th, 33.33th, 56.66th, and 80th percentile of the total inspection score for cut-off points 4-5 

to 1-2, respectively.The model s include a quadratic term for the centered assignment 

variable. Sample consists of nursing homes for which the overall rating is the same as the 

inspection domain rating. Model-based estimates of treatment effects using this sample are 

presented in Table 4 (row 1).
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Table 4

Estimates of treatment effect (β1) by cut-off point

Cut-off point

Sample 1–2 2–3 3–4 4–5

Overall = Inspection −0.007
>(0.011)

0.035**
>(0.014)

0.046***
>(0.013)

0.021*
>(0.011)

Occupancy < 0.95 −0.031***
>(0.012)

0.069***
>(0.016)

0.048***
>(0.015)

0.044***
>(0.013)

Ti 0.0040
>(0.029)

0.054*
>(0.026)

−0.012
>(0.023)

−0.007
>(0.018)

HHI < 0.25 0.229***
>(0.046)

0.225***
>(0.060)

0.132*
>(0.063)

0.018
>(0.055)

Ti*(HHI < 0.25) −0.0120
>(0.030)

−0.023
>(0.026)

0.069***
>(0.022)

0.036**
>(0.018)

Notes: Standard errors in parentheses.

*, **, and ***
indicate treatment effects significantly different between treatment and control nursing homes at 90%, 95%, and 99% confidence 

levels, respectively.

Outcome is number of admissions. All models control for the running variable (centered at cut-off point), payer mix, chain status, hospital-based 
indicator, type of ownership, Herfindahl–Hirschman Index (except for models controlling for HHI <0.25), Cognitive performance scores, 
occupancy rate, number of beds, demographics characteristics (education and race), and ratings in the quality and staffing domains. HHI: 
Herfindahl–Hirschman Index.
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Table 5

Estimates of treatment effect (β1) by cut-off point and payer

Cut-off point

Sample 1–2 2–3 3–4 4–5

Medicare 0.010
>(0.013)

0.048***
>(0.016)

0.037**
>(0.015)

0.006
>(0.013)

Non-Medicare −0.047**
>(0.021)

−0.005
>(0.026)

0.073***
>(0.025)

0.059***
>(0.021)

Notes: Standard errors in parentheses.

*, **, and ***
indicate treatment effects significantly different between treatment and control nursing homes at 90%, 95%, and 99% confidence 

levels, respectively.

Outcome is number of admissions by payer. Payer source based on 5-day Minimum Data Set assessment. All models control for the running 
variable (centered at cut-off point), chain status, hospital-based indicator, type of ownership, Herfindahl–Hirschman Index, Cognitive performance 
scores, occupancy rate, number of beds, demographics characteristics (education and race), and ratings in the quality and staffing domains. HHI: 
Herfindahl–Hirschman Index.
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Table 6

Estimates of treatment effect (β1) for different bandwidths

Cut-off point

Sample 1–2 2–3 3–4 4–5

Bandwidth 1

 N (Control - Treated) 201-65 59–72 65–111 110–200

 Treatment effect 0.003 0.074*** 0.023 0.007

 SE (0.018) (0.024) (0.022) (0.017)

Bandwidth 2

 N (Control - Treated) 308-125 119–134 120–176 203–298

 Treatment effect −0.015 0.060*** 0.079*** −0.0160

 SE (0.013) (0.016) (0.016) (0.013)

Bandwidth 4

 N (Control - Treated) 547-252 231–250 257–333 388–518

 Treatment effect −0.004 0.023* 0.052*** 0.023**

 SE (0.010) (0.012) (0.011) (0.010)

Bandwidth 5

 N (Control - Treated) 654-321 294–308 330–405 455–623

 Treatment effect 0.002 0.009 0.033*** 0.023**

 SE (0.009) (0.011) (0.010) (0.009)

Bandwidth 6

 N (Control - Treated) 764-384 357–377 385–514 547–744

 Treatment effect 0.001 −0.007 0.007 0.016*

 SE (0.008) (0.010) (0.009) (0.008)

Notes:

*, **, and ***
indicate treatment effects significantly different between treatment and control nursing homes at 90%, 95%, and 99% confidence 

levels, respectively.

Outcome is number of admissions. All models control for the running variable (centered at cut-off point), payer mix, chain status, hospital-based 
indicator, type of ownership, Herfindahl–Hirschman Index, Cognitive performance scores, occupancy rate, number of beds, demographics 
characteristics (education and race), and ratings in the quality and staffing domains.
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Table 7

Estimates of treatment effect (β1) by cut-off point, full sample

Cut-off point

Model 1–2 2–3 3–4 4–5

All −0.005
>(0.008)

0.016*
>(0.009)

0.018*
>(0.009)

0.010
>(0.008)

Occupancy < 0.95 −0.019**
>(0.009)

0.026***
>(0.010)

0.021**
>(0.011)

0.018*
>(0.010)

Ti −0.002
>(0.017)

0.022
>(0.015)

−0.028*
>(0.016)

0.008
>(0.015)

HHI < 0.25 0.15***
>(0.035)

0.180***
>(0.041)

0.173***
>(0.048)

0.048
>(0.046)

Ti*(HHI < 0.25) −0.003
>(0.017)

−0.007
>(0.015)

0.056***
>(0.016)

0.004
>(0.015)

Notes: Standard errors in parentheses.

*, **, and ***
indicate treatment effects significantly different between treatment and control nursing homes at 90%, 95%, and 99% confidence 

levels, respectively.

All models control for payer mix, chain status, hospital-based indicator, type of ownership, Herfindahl– Hirschman Index (except for models 
controlling for HHI <0.25), Cognitive performance scores, occupancy rate, number of beds, demographics characteristics (education and race), and 
ratings in the quality and staffing domains.
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