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 Individuals with heart failure experience high rates of hospitalization and mortality. 

Given the significant morbidity associated with heart failure, a substantial effort has been 

placed on ensuring that heart failure patients receive guideline endorsed care that is 

associated with improved outcomes. To encourage quality care in the inpatient setting, 

the Joint Commission on Accreditation of Healthcare Organizations (JCAHO) and the 

Centers for Medicare and Medicaid Services (CMS) have developed four core 

performance for hospitalized patients: evaluation of left ventricular (LV) function, use of 

an ACE inhibitor or ARB for individuals with systolic heart failure, smoking cessation 

counseling when appropriate, and discharge instructions. 
1
 The American College of 

Cardiology/American Heart Association (ACC/AHA) endorsed similar quality measures 

in 2005, with the addition of anticoagulation for comorbid atrial fibrillation. 
2
 

 Both the JCAHO/CMS and ACC/AHA performance measures are specifically 

targeted to patients whose primary reason for admission is heart failure,1,2 and thus do not 

apply to patients with heart failure who are hospitalized for other reasons. Similarly, 

registries of heart failure hospitalizations, which were created to evaluate and improve 

inpatient care, are limited to patients who are hospitalized with acute decompensated 

heart failure. 
3-5

 However, the majority of hospitalizations of heart failure patients appear 

to be for reasons other than heart failure. 
6,7

 
8
 Furthermore, many of the care measures for 

heart failure, including LV function assessment and ACE inhibitors use, are beneficial to 

all patients with heart failure. 
2
 Therefore, by focusing only on patients admitted for 

decompensated heart failure, hospital quality improvement initiatives may be missing an 

opportunity to improve care, and potentially improve outcomes, for a substantial number 

of individuals who suffer from heart failure. 

 The purpose of this study is to determine the quality of care for individuals with 

chronic heart failure who are hospitalized for reasons other than heart failure. As quality 

improvement initiatives for heart failure have not typically reached this population, we 

hypothesize that individuals with chronic heart failure admitted for other causes will be 

receiving suboptimal care for heart failure, particularly as compared to individuals who 

are specifically hospitalized for heart failure. 

  

 

5. Main Hypothesis/Study Questions: 

1) Among individuals with heart failure as adjudicated by ARIC (i.e., adjudicated as 

either definite or probable acute decompensated heart failure or chronic heart 

failure) with no evidence that the primary reason for hospitalization was heart 

failure, there will be low rates of compliance with the two available quality 

measures in ARIC:  

a. Assessment of left ventricular function 

b. Prescription for ACE inhibitor or ARB at time of discharge, for 

individuals with systolic heart failure 

2) Compliance with core measures for individuals with heart failure but hospitalized 

for another reason will be lower than those measures for individuals specifically 

hospitalized for heart failure. 

3) Performance measures will be associated with reduced 30 day and 1 year 

mortality measures among individuals with heart failure who are admitted both 

for heart failure and for another reason.  



4) Compliance with other guideline endorsed treatment measures that are not core 

quality measures (e.g., beta blockers or aldosterone antagonists in systolic heart 

failure, anticoagulation in atrial fibrillation) will be lower than those measures for 

individuals specifically hospitalized for heart failure. 

 

6. Design and analysis (study design, inclusion/exclusion, outcome and other 

variables of interest with specific reference to the time of their collection, summary 

of data analysis, and any anticipated methodologic limitations or challenges if 

present). 

 We will perform a cohort study of individuals from the surveillance component of 

ARIC who were hospitalized with heart failure between 2005-2008. Inclusion criteria 

will be all individuals whose hospitalizations were fully abstracted and adjudicated as 

either acute decompensated heart failure or chronic stable heart failure. Individual who 

died during hospitalization will be excluded. 

 We will evaluate the rate of compliance with quality of care measures for both 

individuals admitted for reasons other than heart failure and individuals specifically 

admitted for heart failure. Reason for admission will be determined by the response to the 

following question by trained abstractors: was there evidence from physician notes that 

heart failure was the primary reason for hospitalization. We will use this definition as we 

believe that the physician’s perception of the reason for admission that will most 

determine treatments and will be most influenced by quality measures. Additionally, we 

will repeat the analyses using two alternative definitions of heart failure as reason for 

admission. The first will be based on primary ICD-9 diagnosis codes for heart failure, 

which is the definition for inclusion in performance measure by JHACO/CMS. 
1
 We did 

not use this definition as the primary exposure due to concerns that discharge diagnoses 

may be subjective to variations in coding practices that are not related to clinical care. 

The second alternate definition will be the ARIC adjudicated definition of acute 

decompensated heart failure. As the adjudication process occurred months to years after 

patient discharge, this definition will be less directly related to clinical care as compared 

to the primary exposure definition. 

 The primary outcomes will be the two inpatient heart failure quality measures 

available in the ARIC dataset: assessment of left ventricular function and discharge ACE-

inhibitor or angiotensin receptor blocker (ARB) for individuals with LV dysfunction. 

Individuals will be considered to have had LV function assessed if the chart shows 

evidence of cardiac imaging prior to hospitalization or if the individual had any of the 

following procedures performed during the hospitalization: echocardiogram, 

catheterization, radionucleotide ventriculogram, cardiac CT or cardiac MRI. For the 

quality measure of ACE inhibitor or ARB at time of discharge, we will include 

individuals with known left ventricular dysfunction and exclude individuals with a 

known contraindication such as allergy, acute kidney injury, and significant 

hyperkalemia. 

 We will also analyze rates of compliance for three additional measures that are not 

JHACO/CMS performance measures: prescription of a beta-blocker at time of hospital 

discharge for individuals with LV dysfunction, prescription of a aldosterone antagonist at 

time of hospital discharge for individuals with LV dysfunction, prescription of 

anticoagulation at time of hospital discharge for individuals with atrial fibrillation. 



 We will evaluate the association between mortality for the core measures among 

both individuals admitted for reasons other than heart failure and individuals specifically 

admitted for heart failure. For this analysis, the outcome will be both 30 day and 1 year 

mortality and the exposure will be the heart failure quality measures.  

 Rates of compliance with quality measures will be calculated by dividing the 

number of individuals who received the recommended care by the number of individuals 

eligible for the quality measure. For example, the entire cohort is eligible for the measure 

of LV assessment, while only those individuals with known systolic heart failure are 

eligible for the measure prescription ACE inhibitor/ARB prescription. Chi-squared tests 

will be used to compare rates of compliance between individuals admitted for reasons 

other than heart failure and individuals specifically admitted for heart failure. 

 We will use cox proportional hazard models to determine the associations of quality 

measures with mortality during follow up. Results will be presented in both unadjusted 

and adjusted forms, with adjustment for important demographic and clinical 

characteristics. Results will then be adjusted for hospital characteristics using hierarchical 

models. 
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