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• Heart failure is the most common 
diagnosed cardiovascular condition 
among senior hospitalized patients

BACKGROUND
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• To quantitatively examine the long-term 
trend of hospitalization rates in patients 
aged 65 or older with primary diagnosis 
of heart failure in the past 27 years

OBJECTIVES
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METHODS

• Dataset
National Hospital Discharge Surveys (NHDS), 1980 – 
2006

The NHDS provides national estimates of hospital use 
based upon patients discharged from noninstitutional 
hospitals

• Case definition
Patients with heart failure was defined with first-listed 
(primary) diagnosis of the disease according to 
International Classification of Disease 9th version and 
Clinical Modification (ICD-9-CM) codes 428
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METHODS

Statistical analyses
• Sampling weight procedure to reflect the overall  

US population
• Census estimated population data were used to 

estimate age and gender-specific hospitalization
rates

• Age-adjusted rates for US 2000 population
• Relative risk estimated: Poisson regression model
• Trend test: y = a + β

 
* x + ξ

• Estimated % change = 100 x (eβ

 

- 1) 
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RESULTS: Sample distribution
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Estimated number of patients (per 1000) aged 65 or older with first-
listed diagnosis of HF hospitalization, 1980 - 2006
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The number of patients aged 65 or older with 
first-listed diagnosis of heart failure 

hospitalization (per 1000), 1980 – 2006, USA

In 1980
M: 147,253
F:  201,613

In 2006
M: 344,922
F:  462,160
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-

Age-adjusted heart failure hospitalization 
rates (per 1000) from 1980 to 2006, USA

Age-adjusted hospitalization rates (per 1000) in subjects aged 65 or older with a 
first-listed diagnosis of heart failure in the United States, 1980 to 2006

Males = 0.25x + 18.62
R2 = 0.50, p<0.001

Females = 0.27x + 14.92
R2 = 0.71, p<0.001
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Age-specific hospitalization rates for those aged 
65-74, 75-84, and >=85, a comparison between 

1980-84 and 2002-06

 Age-specific hospitalization rates (per 1000) in subjects aged 65 or older 
with a first-listed diagnosis of heart failure, in years 1980-84 and 2002-2006
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Odds ratios of HF hospitalization
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Trends of hospitalization rates in patients 
with heart failure, CHD and stroke
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Trends of HF, CHD and stroke in males

Male age-adjusted hospitalization rate (per 1000) in patients aged 65 and older with first-
listed diagnosis of  HF, CHF and stroke, 1980-2006 
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Estimated annual % change: 
CHD: -2.24%; Stroke: -1.55%; and HF: 1.2%
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Trends of HF, CHD and stroke in females

Estimated annual % change: 
CHD: -2.36%; Stroke: -1.34%; and HF: 1.55%

Female age-adjusted hospitalization rate (per 1000) in patients aged 65 and older with first-
listed diagnosis of  HF, CHF and stroke, 1980-2006 
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CONCLUSIONS 

• The result suggests that heart failure 
has reached epidemic levels and calls 
for effective prevention strategies to 
control the unfavorable epidemic of the 
disease.  



16

Thank you!

Longjian Liu, MD, PhD, MSc
Drexel University School of Public Health
Philadelphia, PA

LL85@drexel.edu
Tel: 215-762-1370

mailto:LL85@drexel.edu
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