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Despite considerable information on overall heart disease (HD) and coronary HD (CHD) 

mortality trends,1 less is known about trends for other HD subtypes. This study examines the 

contributions of HD subtypes to overall HD mortality trends during 2000–2010.

Methods

Mortality data were obtained from the US Centers for Disease Control and Prevention 

WONDER database, which contains death certificate information collected, via the National 

Vital Statistics System, from every US state and the District of Columbia.2 Deaths were 

included that occurred during 2000–2010 among US residents aged 35 years or older with 

an underlying cause of death International Classification of Diseases, Tenth Revision code 

for CHD, heart failure, hypertensive HD (HHD), valvular HD, arrhythmia, pulmonary HD, 

or other HD (Table). This study was determined to be exempt from review by an institutional 

review board.

Each HD subtype’s percentage contribution to total HD deaths was calculated by age group. 

Mortality rates were direct age standardized to the 2000 US standard population2 and 

stratified by subtype, sex, non-Hispanic white and non-Hispanic black, and age group; 

temporal trends were characterized by fitting log-linear regression models using Joinpoint 

software version 4.0.1 (National Cancer Institute).3 Joinpoint identifies trend breaks if 

significant variation in trends exist (P < .05).3
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The slopes of the models were used to calculate annual percent change (APC) for each trend 

segment and the average APC (AAPC), which is the weighted average of the APCs. 

Statistical significance of AAPCs compared with the null hypothesis (slope = 0) and 

differences among groups were assessed (P < .05).3 All statistical tests were 2-sided.

Results

During 2000–2010, there were 7 102 778 HD deaths (mean: 645 707/year). The mortality 

rates declined annually for total HD(−3.8%[95%CI,−4.0% to −3.5%];P < .001) and CHD 

(−5.1% [95% CI, −5.3% to −4.8%]; P < .001) (Table).Even though mortality from most 

other subtypes also declined, mortality increased annually for HHD (1.3% [95% CI, 0.8% to 

1.8%]; P < .001) and arrhythmia (1.0% [95% CI, 0.3%to 1.7%]; P = .01). Although the 

HHD rate increased among non-Hispanic whites and was unchanged among non-Hispanic 

blacks, it remained much higher among non-Hispanic blacks in 2010 (50.9 per 100 000 vs 

17.9 per 100 000 among non-Hispanic whites).

In 2010, excluding CHD and other HD, the leading cause of HD-related death was HHD 

among adults aged 35 to 54 years (12.1%) and those aged 55 to 74 years (6.7%); among 

those aged 75 years or older, it was heart failure (12.2%) (Figure).

Discussion

Heart disease remains the leading cause of death in the United States,1 accounting for nearly 

600 000 deaths in 2010. Nevertheless, its mortality rate has continued to decline, driven 

mostly by a decrease in CHD mortality.

Although the proportions of HD deaths attributable to HHD and arrhythmia are relatively 

small, their mortality rate increases are notable. Uncontrolled blood pressure and obesity 

among younger adults, especially non-Hispanic blacks, may be putting them at risk for 

developing HHD at an early age.1,4 The increase in arrhythmia mortality was most 

prominent among non-Hispanic whites, women, and adults aged 75 years or older. These 

increases might be linked to an aging population, the sequelae of persons living longer with 

heart failure, increases in chronic kidney disease and HHD prevalence, and possible changes 

in how arrhythmias are diagnosed and reported on death certificates.1

One potential limitation of this study is that the estimates were determined using 

nonvalidated death certificate data, which possibly overestimate HD-related mortality.5 

However, these data are frequently used in scientific publications1 and their analysis to 

assess HD-related mortality trends across combined communities appears valid.5 

Additionally, reporting guidelines state that heart failure should not be designated as the 

underlying cause of death if another plausible cause is identified6; therefore, its effect on HD 

mortality is likely better characterized using a multiple cause of death definition.

Despite a continued decrease in overall HD mortality, considerable burden still exists. Public 

health and clinical communities should continue to develop and rigorously apply evidence-

based interventions to prevent and treat CHD as well as other HD subtypes such as HHD 

and arrhythmia.
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Figure 1. 
Percentage of US Heart Disease (HD) Deaths by Age Group and HD Subtype, 2000–2010

The HD subtypes were classified using International Classification of Diseases, Tenth 
Revision, codes: total (I00–I09, I11, I13, I20–I51); CHD (I20–I25); heart failure (I50); 

hypertensive HD (I11, I13); valvular HD (I34–I38); arrhythmia (I47-I49); pulmonary HD 

(I26–I28); and other (I00–I09, I30–I33, I40–I46, I51). Y-axis scale shown in blue indicates 

range of deaths from 0% to 20%.
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