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Abstract 
 
Objective: Evidence supporting the use of public reporting of quality information to improve 
health care quality is mixed.  While public reporting may improve reported quality, its effect on 
quality of care more broadly is uncertain.  This study tests whether public reporting in the setting 
of nursing homes resulted in improvement of reported and broader but unreported quality of 
post-acute care. 
 
Data Sources/Study Setting: 1999-2005 nursing home Minimum Data Set and inpatient 
Medicare claims  
 
Study Design:  We examined changes in post-acute care quality in U.S. nursing homes in 
response to the initiation of public reporting on the Centers for Medicare and Medicaid Services 
website, Nursing Home Compare.  We used small nursing homes that were not subject to public 
reporting as a contemporaneous control and also controlled for patient selection into nursing 
homes.  Post-acute care quality was measured using three publicly reported clinical quality 
measures and 30-day potentially preventable rehospitalization rates, an unreported measure of 
quality.   
 
Principal Findings:  Reported quality of post-acute care improved after the initiation of public 
reporting for 2 of the 3 reported quality measures used in Nursing Home Compare.  However, 
rates of potentially preventable rehospitalization did not significantly improve and, in some 
cases, worsened. 
 
Conclusions:  Public reporting of nursing home quality was associated with an improvement in 
most post-acute care performance measures but not in the broader measure of rehospitalization. 
 
Key Words:  Quality of care; post-acute care; nursing home quality; public reporting 
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Recent evidence about the poor quality of health care delivered in the US (Kohn et al. 

1999; Institute of Medicine 2001; McGlynn et al. 2003) has caused an outcry among health care 

consumers, providers, and policymakers. In an effort to improve quality of care, policymakers 

have turned to market-based reforms across the health care system.  For example, the Centers for 

Medicare and Medicaid Services (CMS) have begun reporting health care quality through their 

websites, such as Nursing Home Compare, which publicly rates the performance of nursing 

homes on certain quality measures.   

Public reporting is designed to improve health care quality in two ways.  First, public 

reporting may motivate improvements in the quality of individual providers, increasing provider-

specific quality of care.  Second, public reporting may increase the likelihood that patients select 

high-quality providers, thus increasing the number of patients receiving high-quality care.  If 

either of these effects is realized, quality of care will improve on average. 

Because public reporting has tremendous face validity, it has been widely adopted in 

many health care settings (Fung et al. 2008).  Yet, there is mixed evidence on whether these 

efforts truly improve quality of care and, if quality does improve, the mechanism by which this 

occurs--provider-driven quality improvement efforts or consumer use of the information to 

choose high-quality providers (Werner and Asch 2005; Fung et al. 2008).  In addition, there 

remains concern that observed improvements in quality under public reporting may not represent 

“true” quality improvement but, rather, are the result of providers selecting healthier patients 

under public reporting so that they appear to have improved quality outcomes (Werner and Asch 

2005).  
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 Our objective in this paper is to test whether public reporting in the setting of post-acute 

care in skilled nursing facilities (SNFs) stimulates provider-driven quality improvement while 

controlling for changes in market share and changes in patients’ health risk.   

 

Background and prior literature 

Poor quality of care has been pervasive in nursing homes for decades (Institute of 

Medicine 1986).  Major regulatory policies have been implemented to improve nursing home 

quality including  the 1987 Nursing Home Reform Act or the Omnibus Budget Reconciliation 

Act (OBRA), which mandated that each Medicare- and Medicaid-certified nursing home be 

regularly inspected and submit regular comprehensive assessments of each resident.  While 

OBRA led to some quality improvements, (Kane et al. 1993; Shorr et al. 1994; Castle et al. 1996; 

Fries et al. 1997; Mor et al. 1997; Snowden and Roy-Byrne 1998), significant problems with 

quality of care remained (Wunderlich and Kohler 2000).    

More recently, with regulation failing to fully reform nursing home quality, the persistent 

problems of inadequate quality have been attributed to the lack of information about quality with 

which to stimulate consumer choice of care and provider competition for high-quality care (Mor 

2005).  Accordingly, quality improvement efforts have increasingly turned to market-based 

incentives such as public reporting of quality information.  In 2001, the Department of Health 

and Human Services announced the formation of the Nursing Home Quality Initiative, with a 

major goal of improving the information available to consumers on the quality of care at nursing 

homes.  As part of this effort, on November 12, 2002, CMS released Nursing Home Compare  

(www.medicare.gov/NHcompare), a guide detailing quality of care at over 17,000 Medicare- or 

Medicaid-certified nursing homes (Centers for Medicare and Medicaid 2002).  When Nursing 
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Home Compare was launched, it included 10 quality measures, 3 of which were measures of 

quality for patients in post-acute care (Centers for Medicare and Medicaid 2002; Harris and 

Clauser 2002).  For the post-acute care measures, small SNFs, with fewer than 20 patients over 6 

months who qualify for the denominator of a quality measure, are excluded from Nursing Home 

Compare. 

Studies of the effect of public reporting in nursing homes have thus far been mixed.  

Upon the release of Nursing Home Compare, Zinn and colleagues (2005) used data published on 

the Nursing Home Compare website to descriptively examine whether trends in the published 

quality measures improved in the post-publication period.  They find that while 9 out of 10 

published measures had statistically significant trends toward improvement, only pain control, 

use of physical restraints, and rates of delirium seemed to exhibit clear and clinically meaningful 

trends toward improvement.  However, because the study used publicly reported data, it was 

unable to compare post-publication trends with pre-existing trends and, thus, attribution of these 

trends to Nursing Home Compare was not possible.  Similarly, work by Castle and colleagues 

(2007), examined published nursing home quality measures in the post-Nursing Home Compare 

period with mixed results.  A more recent study by Mukamel and colleagues (2008) overcame 

the limitation of only examining the post-Nursing Home Compare period by reconstructing the 

quality measures during the period both before and after the launch of Nursing Home Compare.  

They examined changes in trends of a subset of quality measures among a small group of nursing 

homes and found that two quality measures (physical restraint use and pain control) improved 

after the launch of Nursing Home Compare. However, without a concurrent control group, it is 

difficult to attribute these changes to Nursing Home Compare.  In addition, as with most studies 

of public reporting, it is unknown whether observed improvements are associated with 
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improvements in quality of care more broadly and to what extent observed improvements in 

quality measures were due to changes in patient case mix.   

Our work adds significantly to the existing evidence of response to Nursing Home 

Compare, and to the public reporting literature more generally.  First, we explicitly examine 

within-SNF or SNF-specific changes in quality (versus changes in market share).  Second, we 

use a difference-in-differences framework to compare trends in quality before and after Nursing 

Home Compare was launched and control for secular trends using a group of small SNFs not 

included in Nursing Home Compare.  Finally, we also employ a broad measure of quality in 

addition to the individual reported measures, enabling us to examine whether improvement on 

Nursing Home Compare measures translated into broader improvements in quality of care for 

post-acute care patients.  Because the release of Nursing Home Compare may cause SNFs to 

select patients based on clinical characteristics, we also control for this changing pool of patients 

using propensity score matching.  Thus, our estimates of the quality impact of Nursing Home 

Compare can be more definitively attributed to true improvements in quality rather than the 

result of a changing group of patients.   

 

Methods 

We limit our analyses to quality of post-acute (rather than long-term) care because the 

higher turnover rates and younger and less cognitively impaired residents in post-acute care 

make it more likely to find an effect from public reporting.  Post-acute care residents can also be 

linked with important case-mix adjusters from the qualifying Medicare-covered hospitalization, 

enhancing our ability to control carefully for changes in case-mix severity. 
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Data 

The primary data source for our analyses is the nursing home Minimum Data Set (MDS) 

for years 1999 to 2005, spanning 2002, when Nursing Home Compare was released.  The MDS 

contains detailed clinical data collected at regular intervals for every resident in a Medicare- or 

Medicaid-certified nursing home.  Data on patients’ health, physical functioning, mental status, 

and psycho-social well-being have been collected electronically since 1998. These data are used 

by nursing homes to assess the needs and develop a plan of care unique to each resident and by 

the CMS to calculate Medicare prospective reimbursement rates.  Because of the reliability of 

these data (Gambassi et al. 1998; Mor et al. 2003) and the detailed clinical information contained 

therein, they are considered the best available data for measuring nursing home clinical quality 

and thus are the source for the quality measures reported on Nursing Home Compare.  

Calculating the quality measures directly from the MDS allows us to measure quality both before 

and after Nursing Home Compare was released.   

We also used the 100% MedPAR data (with all Part A claims) to calculate rates of 

potentially preventable rehospitalizations over the same time period, an accepted indicator of 

SNF quality (MedPAC 2005) that broadly measures a major goal of post-acute care—

stabilization following acute hospitalization (Donelan-McCall et al. 2006).  Rehospitalization has 

thus far not been included in Nursing Home Compare’s quality measures because data on 

rehospitalization is unavailable using MDS, the current data source for the quality measures.  

However, we linked the MDS data to MedPAR data using unique patient identifiers to determine 

rehospitalizations, providing an opportunity to examine whether changes in the reported quality 

measures were associated with broader changes in the quality of care provided at SNFs.   
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Propensity score matching 

Because public reporting of patient outcomes may cause providers to select (or cherry-

pick) their patients based on their illness severity (Dranove et al. 2003; Werner and Asch 2005), 

patient characteristics may systematically vary with the launch of public reporting.  To account 

for this possibility, we use propensity-score matching to ensure the similarity of patients being 

compared (Rosenbaum and Rubin 1983; Heckman et al. 2006), matching patients from before 

Nursing Home Compare was released to patients with similar characteristics after Nursing Home 

Compare was released.  By matching we assure similar distributions in observable characteristics 

between the patients being compared before and after Nursing Home Compare and limit our 

analyses to the units over which comparisons can be reliably made.  This thereby reduces the 

possibility of model extrapolations and the biasing effects of model misspecification (Hill et al. 

2004; Ho et al. 2007).   

Propensity scores were constructed using a large set of variables measured before or at 

nursing home admission.  In particular, we conducted Mahalanobis matching on 3 variables (age, 

Cognitive Performance Scale (Morris et al. 1994), and RUG-III ADL Scale (Morris et al. 1999)) 

within propensity score calipers (Rubin and Thomas 2000).  Each patient in the pre period was 

matched to a patient in the post period within the same nursing home, and the matching was 

conducted “with replacement” in the sense that individuals in the post period could be selected as 

a match for up to 10 patients in the pre period; the final analyses of the outcomes used weights to 

adjust for this.  Propensity score matching thus constrains patients risk profiles to be the same 

before and after Nursing Home Compare was launched and also constrains each nursing home’s 

market share to be the same.  Thirty-three variables were included in the propensity score and an 

additional 20 variables were assessed and were included in the propensity score if they were out 
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of balance after an initial match. (A full list of variables included in the propensity score and 

details of the propensity score matching are included in the Appendix).   

 

Dependent Variables: Quality measures 

Using the propensity-score matched cohorts, we applied the technical definitions of the 

quality measures provided by CMS (Morris et al. 2003; Ho et al. 2007) to calculate quality 

measures for post-acute care patients over the time period of the study, 1999-2005.  We 

calculated all post-acute care quality measures that were publicly reported on Nursing Home 

Compare when it was launched in 2002: percent of short-stay patients who did not have 

moderate or severe pain; percent of short-stay patients without delirium; and percent of short-

stay patients whose walking improved.  Following the conventions of the CMS quality measures 

we calculated the post-acute care quality measures only on those patients who stay in the facility 

long enough to have a 14-day assessment, and limit the SNFs to those that were included in 

Nursing Home Compare (i.e., those SNFs that had at least 20 eligible post-acute care patients 

over 6-months).  Our calculations of SNF-level quality measures on the full sample of post-acute 

care patients consistently matched the quality measures reported by CMS on Nursing Home 

Compare.  We rescaled all reported quality measures so that a higher score indicates higher 

quality of care.  The means and standard deviations for these measures over the study period 

were: no pain 76.3 (19.3); no delirium 96.4 (7.5); and improved walking 6.9 (10.5). 

We also measured rates of potentially preventable rehospitalizations as a broader 

indicator of SNF quality.  Whereas Nursing Home Compare quality measures are defined based 

only on patients who stay in post-acute care for at least 14 days, we measured rehospitalizations 

for all post-acute care patients regardless of their length of stay.  Potentially preventable 
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rehospitalizations were defined based on the Agency for Healthcare Research and Quality 

Prevention Quality Indicators (Agency for Healthcare Research and Quality 2004) that were 

applicable to patients age 65 and older (bacterial pneumonia, chronic obstructive pulmonary 

disease, dehydration, heart failure, hypertension, short-term diabetic complications, uncontrolled 

diabetes and urinary infection), occurring within 30 days of admission to post-acute care (White 

and Seagrave 2005).  Higher rehospitalization rates indicate lower quality of care.  Over the 

study period, an average of 7.0% of patients (standard deviation 5.9) had a potentially 

preventable rehospitalization. 

 

Main independent variable: Nursing Home Compare indicator variables 

We examined changes in the quality measures with the launch of Nursing Home 

Compare using two separate independent variables.  First, we used a set of year indicator 

variables (2000 to 2005, omitting 1999) to examine changes in quality over the study period.  

These year indicator variables were used to examined changes in quality at the launch of Nursing 

Home Compare (in November 2002) by testing the difference between the coefficients on the 

2002 and 2003 indicator variables.  Second, we used a pre-post indicator variable equaling 1 in 

the period after Nursing Home Compare was launched (after April 22, 2002 in pilot states and 

November 12, 2002 in non-pilot states) and zero otherwise.  This pre-post indicator variable was 

used to test whether the quality level differed in the 3-year period after Nursing Home Compare 

was launched compared to the pre-Nursing Home Compare period.   

 

Covariates 

 10



Forthcoming in Health Services Research.  Do not cite or distribute without permission. 

In all analyses we included the variables included in the propensity scores as covariates 

(see Appendix) to adjust for any remaining small differences between the groups after the 

matching (Ho et al. 2007).  In addition, to estimate changes in delirium we include prior 

residential history as a covariate, as specified by the CMS quality measure (Moore et al. 2005); 

and when estimating changes in  rehospitalization rates, we include previously developed 

variables for risk-adjustment of potentially preventable rehospitalization from post-acute care 

(Donelan-McCall et al. 2006).  Finally, because the Nursing Home Compare quality measures 

are calculated only on patients who remain in post-acute care for at least 14 days, in all 

regressions we control for the “censoring” rate at each facility using quarterly measures of the 

proportion of all post-acute care admissions that remain in post-acute care for 14 days at each 

SNF.    

 

Empirical specifications 

To examine the effect of publicly reporting nursing home quality on nursing home 

quality of care, we test for within-SNF changes in facility-level quality.  Because the propensity 

score matched cohorts explicitly constrains changes in market share (through 1:1 pre-post 

matching of patients within SNFs) we empirically isolate one way that Nursing Home Compare 

was designed to affect quality of care—through provider-driven quality improvements—while 

controlling for any consumer-driven changes in care.   

First, we describe changes in post-acute care quality of care using a pre-post 

specification.  Within this pre-post specification, we test for within-SNF improvements in quality 

of care to estimate individual-level linear probability models, where changes in quality for 
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patient i in SNF j at time t were estimated as a function of Nursing Home Compare indicator 

variables, patient- and SNF-level covariates, and SNF fixed effects: 

 tjitjtji NHCQuality ,,,1,, εβ +++= tj,i,j βXβ  (1) 

Second, we test whether the estimated changes in post-acute care quality are attributable 

to Nursing Home Compare using a difference-in-differences specification, using small SNFs not 

subject to public reporting as a control group.  Although one-third of SNFs are excluded from 

Nursing Home Compare at any given time, many of these small SNFs are only intermittently 

excluded from Nursing Home Compare when their census drops below the 20-patient threshold.  

We include the 15% of SNFs that are never included in Nursing Home Compare as our control 

group.  Empirically, we estimate changes in quality as a function of a Nursing Home Compare 

indicator variable, a SNF size indicator variable (Largej, equaling 1 if a large SNF included in 

Nursing Home Compare; 0 if a SNF is never included), its interaction with NHCj,t, patient- and 

SNF-level covariates, and SNF fixed effects:  

 tjitjjtjtji NHCLargeNHCQuality ,,,2,1,, εββ ++++= tj,i,j βX*β  (2) 

Although small SNFs are clearly different from larger SNFs on average, this is not a 

problem in that these average differences are controlled through the SNF fixed effects.  This 

model does rely on the assumption that small and large SNFs would exhibit similar trends over 

time in the absence of Nursing Home Compare.  To test the validity this assumption, we test 

whether trends in quality improvement in the pre-Nursing Home Compare period were the same 

for small and large SNFs using multiple F-tests and find that for all 4 measures there were no 

significant differences in quality trends between small and large SNFs prior to Nursing Home 

Compare.  Nonetheless, because small SNFs are likely to be different than large SNFs in their 

response to quality improvement initiatives, we test the sensitivity of our results by limiting the 
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treatment group to mid-sized SNFs, or those that are large enough to be included in Nursing 

Home Compare but more similar in size and other characteristics to the small SNFs (mid-sized 

SNFs were defined as those included in Nursing Home Compare with fewer than 110 total beds 

and less than 30% Medicare residents). In addition, because nursing homes with few post-acute 

care residents may have larger numbers of long-stay residents, and thus be included in Nursing 

Home Compare for the long-stay measures, we tested the correlation between the short-stay and 

long-stay measures and found it to be low (range 0.04 to 0.06).  Robust standard errors were used 

to account for non-independence of observations from the same facility in all regressions (Huber 

1967; White 1980).   

 

Results 

A total of 8,137 SNFs from Nursing Home Compare were included in the study, covering 

9,390,930 post-acute care stays and 5,899,327 post-acute care stays of at least 14 days.  An 

additional 2,277 small SNFs, covering 442,952 post-acute care stays and 214,094 post-acute care 

stays of at least 14 days, were not included in Nursing Home Compare and serve as a control 

group. Characteristics of these SNFs, stratified by size, are summarized in Table 1.  By 

definition, large and mid-sized SNFs (those included in Nursing Home Compare) had more beds.  

Mid-sized SNFs were more similar to small SNFs in size and percent of Medicare residents, but 

were more likely to be part of a chain and be for-profit facilities than small and large SNFs.  

Mid-sized facilities were also less likely to be hospital-based and had fewer staff hours per 

resident day compared to large and small SNFs.  These characteristics of mid-sized SNFs are 

often associated with lower SNF quality. 

 13



Forthcoming in Health Services Research.  Do not cite or distribute without permission. 

All three reported measures of quality improved over time, as did rates of potentially 

preventable rehospitalizations. (See Figure 1 for risk-adjusted trends in post-acute quality of 

care).  Multivariate regression results testing within-SNF changes in quality of care associated 

with the launch of Nursing Home Compare are summarized in Table 2.  The 3 reported quality 

measures were better in the 3 years after Nursing Home Compare was launched compared to 

before.  Over those years, the percent of patients without moderate to severe pain improved by 

2.0 percentage points (on a base of 76%), the percentage of patients without delirium improved 

by 0.5 percentage points (on a base of 96%) and the percentage of patients with improved 

walking improved by 0.2 percentage points (on a base of 7%).  While there was a significant 

reduction in rates of potentially preventable rehospitalizations in the 3-year period after Nursing 

Home Compare was launched, there was a slight worsening (an increase of 0.3 percentage 

points) in the year immediately following the launch of Nursing Home Compare (on a base of 

7%).  For most measures, the largest change in quality occurred between 2002 and 2003, when 

Nursing Home Compare was launched, with a subsequent continuing trend toward improvement.   

Using a difference-in-differences framework with small SNFs as a control group 

produced similar results.  Compared to before Nursing Home Compare was launched, pain and 

walking improved after the launch of Nursing Home Compare (Table 3).  The magnitude of 

improvement in pain decreased when controlling for changes at small SNFs but the magnitude of 

improvement in walking increased.  In contrast to the pre-post model, there were no significant 

changes in within-SNF rates of delirium.  Rates of rehospitalization worsened slightly in the year 

immediately after the launch of Nursing Home Compare, and did not improve over the 3-year 

period after Nursing Home Compare in large SNFs relative to small SNFs.   
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Finally, we limited the comparison between large- and small-SNFs to mid-sized SNFs, 

rather than all large SNFs, by excluding SNFs with greater than 110 total beds and greater than 

30% Medicare residents.  This did not significantly change the results. 

 

Discussion 

We found that most post-acute care quality measures included in Nursing Home Compare 

significantly improved after the launch of Nursing Home Compare.  The one measure that did 

not improve (delirium) had high performance levels prior to Nursing Home Compare and, thus, 

may not have had sufficient room to improve.  While the quality improvements were statistically 

significant, in some cases the magnitude of change was small.  The relative improvement in pain 

control attributable to Nursing Home Compare (based on the differences-in-differences 

specification) was less than 1%.  However, with over 1.5 million patients admitted to post-acute 

care annually, this quality improvement translates into approximately 12,000 fewer patients 

having moderate to severe pain.  Improvement in walking had a relative improvement of 9%.  

While measured quality improved, changes in rates of potentially preventable rehospitalizations 

(a broader measure of quality) were inconsistent and, in some cases, worsened. 

The quality improvements we found were explained by within-SNF changes in quality of 

care rather than through other mechanisms such as increasing market share in high-quality 

facilities.  It is unknown whether market share changed in response to public reporting in this 

setting; however prior work has found that public reporting has a limited effect on market share 

(Mukamel and Mushlin 1998; Cutler et al. 2004; Romano and Zhou 2004; Howard and Kaplan 

2006; Jha and Epstein 2006), possibly due to capacity constraints and informal quality 

information available prior to public reporting (Mukamel et al. 2007). 
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There is ample literature suggesting that in the presence of external incentives, such as 

public reporting, measured quality improves on average.  This has been documented in the case 

of hospitals (Williams et al. 2005), physicians (Hannan et al. 1994), health plans and previously 

in nursing homes (Mukamel et al. 2008).  Our findings, which improve upon the methods of 

prior studies, align with this prior empirical work.  While there has been concern that some 

improvements due to public reporting might be due changes in case-mix (Werner and Asch 

2005), we found that after extensive controls for this, improvements in measured quality remain. 

We also found that potentially preventable rehospitalization rates did not change or 

worsened slightly after the launch of Nursing Home Compare.  This may be counterintuitive.  

However, there are several potential explanations for this finding.  First, prior work has found 

that narrow measures of quality are often not well correlated with broader measures of quality 

(Bradley et al. 2006; Werner and Bradlow 2006).  Although strategies to improve measured 

quality may spill over to areas that affect quality more generally, and thus in the case of post-

acute care may reduce rates of hospitalization, this need not be the case.  Indeed, efforts targeted 

at improving the three quality measures used in Nursing Home Compare may not affect 

rehospitalization from post-acute care.  Second, the divergence of Nursing Home Compare 

measures and potentially preventable rehospitalizations may be due to the different cohorts 

included in these measures.  While rehospitalizations are measured for all post-acute care 

admissions, the Nursing Home Compare measures reflect quality only among patients who stay 

in post-acute care for at least 14 days.  Characteristics of patients at 5 and 14 days may differ 

sufficiently to explain these divergent findings.  One reason 5- and 14-day patients may differ is 

that SNFs may selectively discharge (and rehospitalize) post-acute care patients prior to the 14-

day assessment when Nursing Home Compare quality measurement occurs.  In this way, it is 
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possible that Nursing Home Compare contributes to higher rates of rehospitalization from post-

acute care.  While we control for changing case mix at SNFs using propensity score matching, 

and control for differential rates of discharge prior to day 14 across SNFs, we are unable to 

adequately control for rates of selective discharge in this analysis.  Disentangling the effects of 

selective discharge from true changes in quality is an important area for future research. 

Our results should be interpreted in light of the study’s limitations.  First, results based on 

propensity-score matched cohorts may not be representative of the changes in quality that 

occurred as we do not include all patients in our analyses.  (Rather, we limit our analyses to the 

subset of patients with similar characteristics for whom we can best estimate the effects of 

Nursing Home Compare).  Nonetheless, these results are important from a policy standpoint, as 

they provide more precise estimates of the effect of public reporting on quality of care.  Second, 

although we extensively control for patient selection based on observed differences between 

patients before versus after the launch of Nursing Home Compare, unobserved differences that 

are uncorrelated with observed differences remain a threat to the validity of our findings.  

Nonetheless, prior work suggests that using propensity score matching in the setting of an 

exogenous treatment decision, such as the launch of Nursing Home Compare, is a valid approach 

to account for differences across groups (Heckman et al. 2006).  Finally, the quality changes we 

demonstrate may be due to changes data accuracy rather than true qualiy changes, particularly 

given the subjective nature of the Nursing Home Compare quality measures.  While other work 

has found that data changes explain some quality improvement (Green and Wintfeld 1995; Roski 

et al. 2003), this is less likely in the nursing home quality measures based on MDS.  Electronic 

MDS data collection started in 1998, well before Nursing Home Compare was launched, and has 
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been used to determine Medicare payment since that time, increasing nursing homes’ incentive 

to accurately report these data for several years prior to the launch of Nursing Home Compare. 

Despite these limitations, our study offers important new findings with regards to the role 

of public reporting in quality improvement.  We find that most quality measures improve in 

response to public reporting even after controlling for secular trends.  However, the clinical 

significance of these improvements may be limited given that improvements in narrow measures 

of quality of care may not translate into broader quality improvement.  To achieve more robust 

quality improvement, stronger incentives to improve quality may be needed.  One possible way 

to do this is to combine public reporting with pay for performance.  While public reporting of 

quality information is important for reasons beyond quality improvement, such as enhancing 

accountability of health care providers, alone it may play a positive but limited role in improving 

quality of care. 
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Table 1.  Characteristics (mean and standard deviation) of SNFs included in public reporting through 
Nursing Home Compare (large SNFs and mid-sized SNFs) and those excluded from Nursing Home 
Compare (small SNFs).  Mid-sized SNFs were defined as nursing home with fewer than 110 total beds and 
less than 30% Medicare residents but large enough to be included in Nursing Home Compare.  Values 
represent the averages from 1999 to 2005. 

 INCLUDED IN NURSING HOME COMPARE  
NOT INCLUDED IN  

NURSING HOME COMPARE

 Large SNFs Mid-sized SNFs  Small SNFs 
  (n=5970) (n=2167)  (n=2277) 

Total residents 126.1 (74.8) 76.5 (18.1)  53.4 (32.2) 

Total beds 152.2 (85.5) 86.7 (17.3)  71.3 (45.5) 

Certified beds 143.5 (80.4) 85.4 (18.6)  67.0 (40.0) 

Total occupancy 82.8% (18.8%) 88.3% (11.6%)  77.9% (21.4%) 

% Medicaid 57.2% (26.6%) 61.8% (19.3%)  59.8% (28.8%) 

% Medicare 21.6% (25.0%) 13.0% (6.3%)  11.9% (22.5%) 

Chain 58.8% (49.2%) 68.7% (46.3%)  47.2% (49.9%) 

Hospital based 12.2% (32.7%) 4.9% (21.7%)  12.2% (32.7%) 

Total staff hours per resident day 4.4 (14.2) 3.8 (9.2)  5.0 (24.6) 

Ownership        

For profit 67.8% (46.7%) 77.8% (41.6%)  59.0% (49.2%) 

Not for profit 27.8% (44.8%) 20.2% (40.1%)  34.0% (47.4%) 

Government 4.4% (20.5%) 2.0% (13.9%)  7.0% (26.5%) 
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Figure 1.  Risk-adjusted trends in post-acute care quality.  The vertical dashed line represents 
November 2002, when Nursing Home Compare was launched. 
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Table 2. Within-SNF changes in post-acute care measures after Nursing Home Compare was released 
from multivariate regression with SNF fixed effects 

  No pain No delirium 
Improved 
walking 

Rehospitaliza-
tions 

1999 (omitted)         
         
2000 -0.0004   0.0049 *** -0.0025 *** -0.0044 *** 
 (.0006)  (.0004)  (.0004)  (.0004)  
2001 0.0006   0.0066 *** -0.0036 *** -0.0113 *** 
 (.0007)  (.0005)  (.0005)  (.0004)  
2002 0.0082 *** 0.0082 *** -0.0033 *** -0.0104 *** 
 (.0008)  (.0005)  (.0005)  (.0005)  
2003 0.0213 *** 0.0102 *** -0.0014 ** -0.0077 *** 
 (.0010)  (.0006)  (.0006)  (.0006)  
2004 0.0227 *** 0.0104 *** -0.0007   -0.0166 *** 
 (.0011)  (.0006)  (.0007)  (.0006)  
2005 0.0242 *** 0.0101 *** 0.0037 *** -0.0239 *** 
 (.0011)  (.0006)  (.0008)  (.0006)  
Constant 0.9111 *** 0.9886 *** 0.0739 *** 0.0191 *** 

(.0035)  (.0021)  (.0023)  (.0025)  
Observations 5529400 5443268 5400913 8915689 
Number of facilities 8137 8137 8137 8138 
R-squared 0.52 0.20 0.38 0.18 

0.0131 *** 0.0020 *** 0.0019 *** 0.0027 *** Change at implementation of  
    NHC† (.0009)  (.0005)  (.0005)  (.0005)  

0.0210 *** 0.0051 *** 0.0024 *** -0.0081 *** Change between pre- and post- 
    NHC‡ (.0007)   (.0003)   (.0004)   (.0003)   
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
†Change at implementation of NHC is based on regression with year indicator variables using the 
difference between the 2001 and 2002 indicators 
‡Change between pre- and post-NHC is based on regression using pre- vs. post-NHC indicator variable 
equaling 1 in the period after Nursing Home Compare was launched (after April 22, 2002 in pilot states and 
November 12, 2002 in non-pilot states) and zero otherwise 
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Table 3. Within-SNF changes in post-acute care measures after Nursing Home Compare was released 
using small SNFs as controls from multivariate regressions with SNF fixed effects 

  No pain No delirium 
Improved 
walking 

Rehospitaliza-
tions 

1999 (omitted)         
         
2000 0.0078 *** 0.0065 *** -0.0037 ** -0.0019   
 (.0029)  (.0020)  (.0018)  (.0013)  
2001 0.0019   0.0092 *** -0.0086 *** -0.0093 *** 
 (.0028)  (.0022)  (.0021)  (.0015)  
2002 0.0076 ** 0.0117 *** -0.0064 ** -0.0075 *** 
 (.0034)  (.0023)  (.0025)  (.0018)  
2003 0.0129 *** 0.0111 *** -0.0097 *** -0.0089 *** 
 (.0044)  (.0029)  (.0032)  (.0022)  
2004 0.0221 *** 0.0091 *** -0.0062 ** -0.0140 *** 
 (.0048)  (.0028)  (.0031)  (.0022)  
2005 0.0215 *** 0.0139 *** -0.0082 *** -0.0206 *** 
 (.0037)  (.0025)  (.0028)  (.0022)  
1999*large SNF (omitted)       
       
2000*large SNF -0.0082 *** -0.0015   0.0012   -0.0025 * 
 (.0029)  (.0020)  (.0019)  (.0014)  
2001*large SNF -0.0013   -0.0026   0.0050 ** -0.0019   
 (.0029)  (.0022)  (.0021)  (.0015)  
2002*large SNF 0.0006   -0.0035   0.0031   -0.0028   
 (.0035)  (.0024)  (.0025)  (.0019)  
2003*large SNF 0.0083 * -0.0009   0.0083 ** 0.0013   
 (.0045)  (.0030)  (.0033)  (.0023)  
2004*large SNF 0.0005   0.0012   0.0056 * -0.0026   
 (.0049)  (.0029)  (.0032)  (.0022)  
2005*large SNF 0.0026   -0.0038   0.0119 *** -0.0032   
 (.0039)  (.0026)  (.0029)  (.0023)  
Constant 0.9110 *** 0.9884 *** 0.0746 *** 0.0166 *** 

(.0034)  (.0021)  (.0022)  (.0024)  
Observations 5743494 5653807 5609763 9358641 
Number of clusters 9071 9071 9071 9232 
R-squared 0.52 0.20 0.38 0.18 

0.0078 * 0.0026   0.0052 * 0.0042 * Change at implementation of  
    NHC† (.0044)  (.0029)  (.0029)  (.0024)  

0.0061 ** -0.0012   0.0066 *** 0.0022   Change between pre- and post- 
    NHC‡ (0.0025)   (0.0015)   (0.0017)   (0.0014)   
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1       
†Change at implementation of NHC is based on regression with year indicator variables using the difference 
between the 2001 and 2002 indicators 
‡Change between pre- and post-NHC is based on regression using pre- vs. post-NHC indicator variable 
equaling 1 in the period after Nursing Home Compare was launched (after April 22, 2002 in pilot states and 
November 12, 2002 in non-pilot states) and zero otherwise 
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Appendix 

 

For within-SNF comparisons of quality the propensity score was estimated and the 

matching was conducted separately within each SNF.  For the small SNFs used as a control 

group, because these SNFs were too small to reliably estimate the propensity score within each 

SNF, the propensity score was estimated within each SNF’s Healthcare Service Area (HSA) as 

defined in the Dartmouth Atlas.  Prior to matching, between 12.5 and 21.4% of the variables 

used in the matching were significantly different in the pre- vs. post-NHC period, defined by an 

absolute standardized difference in means greater than 0.2 (Ho et al. 2007).  In each of the 

matched samples, none of the variables were significantly different. 

 

Appendix Table.  Variables used in propensity score matching.  All variables listed under "Propensity 
score" were included in all propensity scores.  In addition, "Balance check variables" were also 
included in the propensity score if they were out of balance after an initial match based only the 
propensity score variables. 
  Mahalanobis variables    
 Age    
 Cognitive performance scale    
 RUG-ADL scale    
 Propensity score variables    
 Pain on day 5    
 Delirium on day 5    
 Pressure sores on day 5    
 Independent in walking on day 5    
 log (total Medicare charges over past year)    
 Number of hospitalizations over past year    
 Number of SNF admissions over past year    
 RUG group    
 Sex    
 Race    
 Body mass index    
 Bedfast    
 Urinary incontinence    
 Use of bladder catheter    
 Surgical wounds    
 Open skin lesions    
 End stage disease    
 History of stroke    
 History of vision loss    
 History of dehydration    
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 History of peripheral vascular disease    
 History of diabetes    
 History of resolved pressure ulcer    
 Balance check variables    
 Depression rating scale    
 Clinically complex scale    
 Infection    
 Bed mobility support    
 Transfer supported    
 Weight loss    
 History of heart failure    
 Hemiplegia/hemiparesis    
 Quadriplegia    
 Recent hip fracture    
 Mood persistence    
 Wandering    
 Verbally abusive    
 Physically abusive    
 Socially inappropriate    
 Independent in dressing    
 Independent in personal hygiene    
 Hallucinations    
 Unsteady gait    
 Discharge potential    

 


