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Cardiovascular disease (CVD) mortality has declined over the years.1,2 However, consistent 

trends were not observed among adults <50 years.1 We examined CVD mortality trends 

among adults 25 to 44 years to gain further insight about this population. The Centers for 

Disease Control and Prevention Wide-ranging Online Data for Epidemiologic Research 

database was used, which includes the assigned cause of mortality from all death certificates 

filed in the 50 states and District of Columbia.2 We examined underlying causes of death 

listed as CVD (the International Statistical Classification of Diseases, Tenth Revision Codes: 

100–178); ischemic heart disease (IHD) (I20 to I25), cerebrovascular disease (I60 to I69), 

heart failure (HF), (I50) and infective endocarditis (IE) (I33). Mortality rates were age-

adjusted using the 2000 U.S. standard population. Results were stratified by age, sex, and 

race. Temporal trends were examined to identify changes in slope using Join-point 

Regression Program version 4.7.0.0, which models consecutive linear segments on a log 

scale, connected by joinpoints where the segments meet.3 Annual percent change (APC) 

with 95% confidence intervals (CIs) were calculated using Monte Carlo permutation test. 

Statistical significance was set at 5%.

Between 1999 and 2018 (total population aged 25 to 44 of 1,675,571,454), there were 

373,363 deaths attributed to overall CVD; most occurred due to IHD (n = 140,566), 

followed by cerebrovascular disease (n = 52,395), HF (n = 8,705), and IE (n = 3,183). The 

age-adjusted mortality rate (AAMR) per 100,000 population for overall CVD (24.8 to 21.8), 

IHD (10.5 to 6.8) and cerebrovascular disease (3.7 to 2.8) decreased; but increased for HF 

(0.4 to 0.8) and IE (0.2 to 0.4). Overall, men had higher AAMRs than women, Blacks had 

higher AAMRs than other races, and non-Hispanics had higher AAMRs than Hispanics.
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From 1999 to 2013, APC in AAMR for overall CVD was −1.2 (95%CI, −1.5, −0.8), which 

slowed down between 2013 and 2018 (0.4 [95%CI, −1.2, 2.0]). While this trend was 

consistent for cerebrovascular disease, reduction in APC in AAMR for IHD accelerated 

since 2002 (Figure 1). Conversely, APC in AAMR substantially increased for HF and IE 

since 2012 and 2010, respectively. Generally, mortality trends were stagnant in Asians/

Pacific Islanders, American Indians/American Natives and Hispanics. The APC in AAMR 

increased for ages 25 to 34 years and men for HF and IE; Women, Whites and non-

Hispanics for IE; and Blacks for HF.

In a prior report up to 2016,1 reduction in premature CVD mortality was driven by 50 to 64 

years old. Whereas, the death rates were either flat or increased in certain racial subgroups in 

<50 years.1 However, the assessment of dynamic CVD mortality trends across different 

diseases and respective demographic subgroups remained unclear in this age group. This 

contemporary data showed that in 25 to 44 years old, the mortality rates declined for overall 

CVD and most of the component diseases, except for HF and IE. During last decade, the 

death rates either slowed down or continued to rise for HF and IE, except IHD where 

mortality continued to decline. Significant disparities existed among demographic 

subgroups.

Limitations of this study include lack of information on comorbidity burden, socioeconomic 

indicators, risk factors such as smoking and drug abuse and reliance on death certificate 

data. While the information on death certificates carry the potential of misclassification,4 use 

of death certificate data is the most feasible method of examining trends of CVD mortality 

in U.S. population.

In sum, these trends suggest that despite efforts by medical community, it is likely that the 

treatment strategies have not penetrated equally in young adults.5,6 Factors such as low 

socioeconomic status, limited access to quality health care, substance abuse, and lack of 

awareness about preventive strategies can further contribute to this growing burden of CVD 

in young adults.
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Figure 1. 
Trends in cardiovascular death among young adults aged 25 to 44 years, 1999 to 2018. 

*Indicates that the annual percent change (APC) is significantly different from zero at the 

alpha = 0.05.
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