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Abstract 
 
The Center for Medicare and Medicaid Services (CMS) has been a leading 
advocate of evidence-based medicine. Recently, CMS has begun adjusting 
payments to hospitals based on hospital readmission rates and “value-based 
performance” (VBP). Examination of the association of Medicare bonuses and 
penalties with mortality rates revealed that the hospitals with better mortality 
rates for heart attacks, heart failure and pneumonia had significantly greater 
penalties for readmission rates (p<0.0001, all comparisons). A number of specific 
complications listed in the CMS database were also examined for their 
correlations with mortality, readmission rates and Medicare bonuses and 
penalties. These results were inconsistent and suggest that CMS continues to 
rely on surrogate markers that have little or no correlation with patient-centered 
outcomes.  
 

Introduction 
 
Implementation of the Affordable Care Act (ACA) emphasized the use of 
evidence-based measures of care (1). However, the scientific basis for many of 
these performance measures and their correlation with patient-centered 
outcomes such as mortality, morbidity, length of stay and readmission rates have 
been questioned (2-6). Recently, CMS has begun adjusting payments based on 
readmission rates and “value-based performance” (VBP) (7). Readmission rates 
and complications are based on claims submitted by hospitals to Medicare (8).  
 
We sought to examine the correlations between mortality, hospital readmission 
rates, complications and adjustments in Medicare reimbursement. If the system 
of determining Medicare reimbursements is based on achievement of better 
patient outcomes, then one hypothesis is that lower readmission rates would be 
associated with lower mortality.  An additional hypothesis is that complications 
would be inversely associated with both mortality and readmission rates.   
 

Methods 
 
Hospital Compare 

Southwest Journal of Pulmonary and Critical Care/2013/Volume 6 278



Data was obtained from the CMS Hospital Compare website from December 
2012-January 2013 (8). The data reflects composite data of all hospitals that 
have submitted claims to CMS. Although a number of measures are listed, we 
recorded only readmissions, complications and deaths since many of the process 
of care measures have not been shown to correlate with improved outcomes. 
Patient satisfaction was not examined since higher patient satisfaction has been 
shown to correlate with higher admission rates to the hospital, higher overall 
health care expenditures, and increased mortality (9). In some instances data are 
presented in Hospital Compare as higher, lower or no different from the National 
average. In this case, scoring was done 2, 0 and 1 respectively with 0=higher, 
2=lower and 1=no different.  
 
Mortality 
Mortality was obtained from Hospital Compare and is the 30-day estimates of 
deaths from any cause within 30 days of a hospital admission for patients 
hospitalized for heart attack, heart failure, or pneumonia regardless of whether 
the patient died while still in the hospital or after discharge. The mortality and 
rates are adjusted for patient characteristics including the patient’s age, gender, 
past medical history, and other diseases or conditions (comorbidities) the patient 
had at hospital arrival that are known to increase the patient’s risk of dying.  
 
Readmission Rates 
Similarly, the readmission rates are 30-day estimates of readmission for any 
cause to any acute care hospital within 30 days of discharge. These measures 
include patients who were initially hospitalized for heart attack, heart failure, and 
pneumonia. Similar to mortality, the readmission measures rates are adjusted for 
patient characteristics including the patient’s age, gender, past medical history, 
and other diseases or conditions (comorbidities) the patient had at hospital arrival 
that are known to increase the patient’s risk for readmission. 
 
Complications 
CMS calculates the rate for each complication by dividing the actual number of 
self-reported outcomes at each hospital by the number of eligible discharges for 
that measure at each hospital, multiplied by 1,000. The composite value reported 
on Hospital Compare is the weighted averages of the component indicators.  The 
measures of serious complications reported are risk adjusted to account for 
differences in hospital patients’ characteristics. In addition, the rates reported on 
Hospital Compare are “smoothed” to reflect the fact that measures for small 
hospitals are measured less accurately (i.e., are less reliable) than for larger 
hospitals. 
 
CMS calculates the hospital acquired infection data from the claims hospitals 
submit to Medicare. The rate for each hospital acquired infection measure is 
calculated by dividing the number of infections that occur within any given eligible 
hospital by the number of eligible Medicare discharges, multiplied by 1,000. The 
hospital acquired infection rates were not risk adjusted by CMS.  
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In addition to the composite data, individual complications listed in the CMS 
database were examined (Table 1).  
 
Table 1. Complications examined that are listed in CMS data base.  

Objects Accidentally Left in the Body After Surgery 
Air Bubble in the Bloodstream 
Mismatched Blood Types 
Severe Pressure Sores (Bed Sores) 
Falls and Injuries 
Blood Infection from a Catheter in a Large Vein 
Infection from a Urinary Catheter 
Signs of Uncontrolled Blood Sugar 

 
 
Medicare Bonuses and Penalties 
The CMS data was obtained from Kaiser Health News which had compiled the 
data into an Excel database (10).  
 
Statistical Analysis 
Data was reported as mean + standard error of mean (SEM). Outcomes between 
hospitals rated as better were compared to those of hospitals rated as average or 
worse using Student’s t-test. The relationship between continuous variables was 
obtained using the Pearson correlation coefficient. Significance was defined as 
p<0.05. All p values reported are nominal, with no correction for multiple 
comparisons.  
 

Results 
 
A large database was compiled for the CMS outcomes and each of the hospital 
ratings (Appendix 1). There were over 2500 hospitals listed in the database.  
 
Mortality and Readmission Rates 
 
A positive correlation for heart attack, heart failure and pneumonia was found 
between hospitals with better mortality rates (p<0.001 all comparisons). In other 
words, hospitals with better mortality rates for heart attack tended to be better 
mortality performers for heart failure and pneumonia, etc.  Surprisingly, the 
hospitals with better mortality rates for heart attack, heart failure and pneumonia 
had higher readmission rates for these diseases (p<0.001, all comparisons).  
 
Examination of the association of Medicare bonuses and penalties with mortality 
rates revealed that the hospitals with better mortality rates for heart attacks, heart 
failure and pneumonia received the same compensation for value-based 
performance as hospitals with average or worse mortality rates (Appendix 2, 
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p>0.05, all comparisons). However, these better hospitals had significantly larger 
penalties for readmission rates (Figure 1, p<0.0001, all comparisons).  
 
 
 

 
 
Figure 1.  Medicare bonuses and penalties for readmission rates of hospitals with 
better, average or worse mortality for myocardial infarction (heart attack, Panel 
A), heart failure (Panel B), and pneumonia (Panel C).  
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Because total Medicare penalties are the average of the adjustment for VBP and 
readmission rates, the reduction in reimbursement was reflected with higher total 
penalty rates for hospitals with better mortality rates for heart attacks, heart 
failure and pneumonia (Figure 2 , p<0.001, all comparisons).  

 
Figure 2.  Total Medicare bonuses and penalties for readmission rates of 
hospitals with better, average or worse mortality for myocardial infarction (heart 
attack, Panel A), heart failure (Panel B), and pneumonia (Panel C).  
 
Mortality Rates and Complications 
 
The rates of a number of complications are also listed in the CMS database 
(Table 1). A correlation was performed for each complication compared to the 
hospitals with better, average or worse death and readmission rates for heart 
attacks, heart failure and pneumonia (Appendix 3). A positive correlation of 
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hospitals with better mortality rates was only observed for falls and injuries in the 
hospitals with better death rates from heart failure (p<0.02). However, severe 
pressure sores also differed in the hospitals with better mortality rates for heart 
attack and heart failure, but this was a negative correlation (p<0.05 both 
comparisons). In other words, hospitals that performed better in mortality 
performed worse in severe pressure sores. Similarly, hospitals with better 
mortality rates for heart failure had higher rates of blood infection from a catheter 
in a large vein compared to hospitals with an average mortality rate (p<0.001). 
None of the remaining complications differed.  
 
Readmission Rates and Complications 
 
A correlation was also performed between complications and hospitals with 
better, average and worse readmission rates for myocardial infarction, heart 
failure, and pneumonia (Appendix 4). Infections from a urinary catheter and falls 
and injuries were more frequent in hospitals with better readmission rates for 
myocardial infarction, heart failure, and pneumonia compared to hospitals with 
the worse readmission rates (p<0.02, all comparisons). Hospitals with better 
readmission rates for heart failure also had higher infections from a urinary 
catheter compared to hospitals with average readmission rates for heart failure 
(p<0.001). None of the remaining complications significantly differed.  
 

Discussion 
 

The use of “value-based performance” (VBP) has been touted as having the 
potential for improving care, reducing complications and saving money. However, 
we identified a negative correlation between deaths and readmissions, i.e., those 
hospitals with the better mortality rates were receiving larger financial penalties 
for readmissions and total compensation. Furthermore, correlations of hospitals 
with better mortality and readmission rates with complications were inconsistent.  
 
Our data compliments and extends the observations of Krumholz et al. (11). 
These investigators examined the CMS database from 2005-8 for the correlation 
between mortality and readmissions. They identified an inverse correlation 
between mortality and readmission rates with heart failure but not heart attacks 
or pneumonia. However, with the financial penalties now in place for 
readmissions, it now seems likely hospital practices may have changed.  
 
CMS compensating hospitals for lower readmission rates is disturbing since 
higher readmission rates correlated with better mortality. This equates to 
rewarding hospitals for practices leading to lower readmission rates but increase 
mortality. The lack of correlation for the other half of the payment adjustment, so 
called “value-based purchasing” is equally disturbing since if apparently has little 
correlation with patient outcomes.  
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Although there is an inverse correlation between mortality and readmissions, this 
does not prove cause and effect. The causes of the inverse association between 
readmissions and mortality rates are unclear, but the most obvious would be that 
readmissions may benefit patient survival. The reason for the lack of correlation 
between mortality and readmission rates with most complication rates is also 
unclear. VBP appears to rely heavily on complications that are generally 
infrequent and in some cases may be inconsequential. Furthermore, many of the 
complications are for all intents and purposes self-reported by the hospitals to 
CMS since they are based on claims data. However, the accuracy of these data 
has been called into question (12,13). Meddings et al. (13) studied urinary tract 
infections. According to Meddings, the data were “inaccurate” and not were “not 
valid data sets for comparing hospital acquired catheter-associated urinary tract 
infection rates for the purpose of public reporting or imposing financial incentives 
or penalties”. The authors proposed that the nonpayment by Medicare for 
“reasonably preventable” hospital-acquired complications resulted in this 
discrepancy. Inaccurate data may lead to the lack of correlation a complication 
and outcomes on the CMS database.  
 
According to the CMS website the complications were chosen by “wide 
agreement from CMS, the hospital industry and public sector stakeholders such 
as The Joint Commission (TJC) , the National Quality Forum (NQF), and the 
Agency for Healthcare Research and Quality (AHRQ) , and hospital industry 
leaders” (7). However, some complications such as air bubble in the bloodstream 
or mismatched blood types are quite rare. Others such as signs of uncontrolled 
blood sugar are not evidence-based (14). Other complications actually correlated 
with improved mortality or readmission rates. It seems likely that some of the 
complications might represent more aggressive treatment or could reflect 
increased clinical care staffing which has previously been associated with better 
survival (14,15).  
 
There are several limitations to our data. First and foremost, the data are derived 
from CMS Hospital Compare where the data has been self-reported by hospitals. 
The validity and accuracy of the data has been called into question (12,13). 
Second, data are missing in multiple instances. For example, data from Maryland 
were not present. There were multiple instances when the data were 
“unavailable” or the “number of cases are too small”. Third, in some instances 
CMS did not report actual data but only higher, lower or no different from the 
National average. Fourth, much of the data are from surrogate markers, a fact 
which is puzzling when patient-centered outcomes are available. In addition, 
some of these surrogate markers have not been shown to correlate with 
outcomes.  
 
It is unclear if CMS Hospital Compare should be used by patients or healthcare 
providers when choosing a hospital. At present it would appear that the dizzying 
array of data reported overrelies on surrogate markers which are possibly 
inaccurate. Lack of adequate outcomes data and even obfuscating the data by 
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reporting the data as average, below or above average does little to help 
shareholders interpret the data. The failure to apparently incorporate mortality 
rates as a component of VBP is another major limitation. The accuracy of the 
data is also unclear. Until these shortcomings can be improved, we cannot 
recommend the use of Hospital Compare by patients or providers.  
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