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Abstract

Background: Race- and sex-specific differences in heart failure (HF) risk may be related to 

differential burden and effect of risk factors. We estimated the population attributable fraction 

(PAF), which incorporates both prevalence and excess risk of HF associated with each risk factor 

(obesity, hypertension, diabetes, current smoking, and hyperlipidemia), in specific race-sex 

groups.

Methods: A pooled cohort was created using harmonized data from six US longitudinal 

population-based cohorts. Baseline measurements of risk factors were used to determine 

prevalence. Relative risk of incident HF was assessed using a piecewise constant hazards model 

adjusted for age, education, other modifiable risk factors, and the competing risk of death from 

non-HF causes. Within each race-sex group, PAF of HF was estimated for each risk factor 

individually and for all risk factors simultaneously.

Results: Of 38,028 participants, 55% were female and 22% Black. Hypertension had the highest 

PAF among Black men (28.3% [18.7, 36.7]) and women (25.8% [16.3, 34.2%]). In contrast, PAF 

associated with obesity was highest in White men (21.0% [14.6, 27.0]) and women (17.9% [12.8, 

22.6]). Diabetes disproportionately contributed to HF in Black women (PAF 16.4%, 95% CI 12.7, 

19.9%). The cumulative PAF of all 5 risk factors was highest in Black women (51.9% [39.3, 

61.8]).
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Conclusions: The observed differences in contribution of risk factors across race-sex groups can 

inform tailored prevention strategies to mitigate disparities in HF burden. This novel competing 

risk analysis suggests that a sizeable proportion of HF risk may not be associated with modifiable 

risk factors.
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Heart failure (HF) is a growing public health burden and national estimates of HF prevalence 

exceed 6 million Americans.1 Recent data suggest that cardiovascular mortality related to 

HF is increasing in all race-sex subgroups, with death rates being significantly higher in 

Black men and women.2 The increasing prevalence and morbidity have led to rising costs, 

totaling $30.7 billion in 2012 and are expected to increase to $69.8 billion by 2030.3 Despite 

therapeutic advances, the persistently high burden of morbidity and mortality with HF 

highlights the need to focus on prevention.

Targeting modifiable risk factors for HF, such as obesity, hypertension, diabetes, cigarette 

smoking, and hyperlipidemia, is an effective means of reducing HF burden.4–6 A better 

understanding of the proportion of HF cases in the population that can be attributed to each 

modifiable risk factor, a measure known as population attributable fraction (PAF), can help 

refine and prioritize public health interventions as well as target key contributors towards 

disparities in HF development. Specifically, PAF quantifies the potential impact of a risk 

factor by accounting for both the prevalence and excess risk of disease associated with the 

risk factor. While prior studies have evaluated the PAF of HF for certain modifiable risk 

factors, they have been limited by lack of generalizability in diverse populations where 

prevalence or risk associated with HF may vary. Furthermore, prior studies have 

predominantly examined short-term risk and have not utilized a competing risk framework 
7–17, which accounts for deaths that are due to causes other than HF. Including the 

competing risk of death is essential in obtaining an accurate risk estimate for HF as each 

modifiable risk factor is associated with other life-limiting conditions. Thus, not accounting 

for the competing risk of death in time-to-event analyses results in bias and systematic 

overestimation of the relative risk (RR).18

Therefore, we pooled and harmonized data from six contemporary population-based cohorts 

in the Lifetime Risk Pooling Project (LRPP) to estimate the PAF of HF for the common 

modifiable risk factors using a competing risk framework, stratified by race and sex.

METHODS

Study Population

The LRPP is an individual-level pooled dataset from numerous community-based or 

population-based cardiovascular disease (CVD) cohorts in the United States.19 Participants 

were free of clinical CVD at baseline and had nearly 100% complete follow up for vital 

status. This large dataset provided a unique opportunity to assess PAF of HF for modifiable 

risk factors in each race-sex group separately. We included 38,028 Black and White 
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participants from the following prospective cohorts: Atherosclerosis Risk in Communities 

Study (baseline period 1987–1989), Coronary Artery Risk Development in Young Adults 

Study (1985–1986), Cardiovascular Health Study (1989–1990, 1992–1993 for Black 

participants), Framingham Heart Study starting from Exam 12 (1972), Framingham 

Offspring Study (1971–1975), and the Multi-Ethnic Study of Atherosclerosis (2000–2002). 

These cohorts were chosen as they represent relatively contemporary longitudinal studies 

with available measurements of modifiable risk factors and adjudication of HF events 

(Supplemental Methods and Supplemental Table I). All data were de-identified, and all 

study protocols and procedures were approved by the Institutional Review Board at 

Northwestern University with a waiver for informed consent. The data that support the 

findings of this study are available from the corresponding author upon reasonable request.

Risk Factor Ascertainment

We included participants with at least one baseline measurement of each modifiable risk 

factor: systolic blood pressure (SBP), diastolic blood pressure (DBP), fasting plasma glucose 

(FPG), smoking status, body mass index (BMI), and fasting lipid profile. Baseline 

demographics of age, race, sex, and education were self-reported. Height, weight, and blood 

pressure were measured by trained staff. Hypertension was defined as SBP ≥ 140 mm Hg, 

DBP ≥ 90 mm Hg, or self-reported use of blood pressure medications. In a separate analysis, 

hypertension was defined as SBP ≥ 130 mm Hg or DBP ≥ 80 mm Hg in accordance with the 

2017 ACC/AHA blood pressure guidelines.20 Obesity was defined using the BMI threshold 

of ≥ 30 kg/m2. Smoking status was self-reported. Diabetes was defined as FPG ≥ 126 mg/dl, 

self-reported physician diagnosis of diabetes, or self-reported use of diabetes medications. 

Hyperlipidemia was defined as total cholesterol levels ≥ 240 mg/dl, or self-reported use of 

lipid-lowering medications. We excluded participants of non-Black or non-White self-

reported race due to small sample sizes and participants over the age of 80 years to minimize 

including elderly individuals with undiagnosed prevalent HF.

Outcome Ascertainment

All participants had at least 10 years of follow-up. Adjudication criteria for incident HF 

were pre-specified and detailed descriptions are provided in the Supplemental Table I. Vital 

status was obtained through linkage with National Death Index and all cardiovascular deaths 

were adjudicated by review of medical records and available autopsies. Deaths were then 

categorized as those related to HF and those not related to HF, which included both non-

cardiovascular and cardiovascular causes. These other non-HF causes of death included non-

cardiovascular death including but not limited to cancer, neurological disease, accidents, 

respiratory illness, renal disease, and infections as well as cardiovascular death not attributed 

to HF such as myocardial infarction or stroke.

Statistical Analysis

PAF is defined as the proportion of incident HF events attributable to a given risk factor. 

Specifically, PAF integrates both the prevalence and the RR to represent the proportion of 

incident HF events that would not have occurred if the prevalence of the risk factor were 

zero (e.g. eliminating hypertension).

Sinha et al. Page 3

Circ Heart Fail. Author manuscript; available in PMC 2022 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



First, we estimated the RR and the 95% confidence interval to show the strength of the 

association between each risk factor and HF and death not related to HF, adjusting for age, 

education, and other modifiable risk factors. The total follow-up period was defined as the 

time from baseline to date of incident HF, death or loss of follow up, which occurred first. 

The survival times were assumed to follow a parametric proportional hazards model with 

piecewise constant baseline hazard function.21 Maximum likelihood estimation with 

iterative method was applied to assess the parameter and their covariance estimates.22

Second, we combined the exposure or risk factor prevalence and maximum likelihood 

estimates to quantify the PAF using the formula and program developed by Laaksonen et. al. 

accounting for the competing risk of death not related to HF.22, 23 This method provides 

freedom with respect to setting the reference level for risk factor modification and also 

allows for simultaneous analysis of multiple risk factors. Assessment of joint cumulative 

estimates assumes that all risk factors will be modified to the reference level with the lowest 

risk. Thus, the joint cumulative estimates obtained quantify the expected proportional 

reduction in incident HF if all the risk factors of interest were simultaneously eliminated 

from the population. PAFs were estimated for each risk factor individually and for all risk 

factors cumulatively. The variance estimates of PAF was assessed using the delta method, 

and 95% confidence interval were estimated using a symmetrizing complementary 

logarithmic transformation of PAF. In secondary analysis, we also estimated the PAF in 

individuals presenting with multiple risk factors by performing an ordinal competing 

analysis. We categorized individuals into one of the following three groups based on the 

number of risk factors present: 1 risk factor, 2 risk factor, or ≥3 risk factors. We used a P 

value of less than 0.05 for a 2-sided significance test. We performed all statistical analyses 

using SAS V.9.4 and PAF program based on SAS macros.23

RESULTS

A total of 38,028 participants were included with 607,382 person-years of follow up; 22% 

were Black and 55% women. Baseline characteristics are shown in Table 1 stratified by race 

and sex. Hypertension was more prevalent in Black women (53%) and Black men (51%) 

than in White women (35%) and White men (35%). The prevalence of diabetes in Black 

women (15%) and Black men (16%) was 2-fold higher than that observed in White women 

(7%) and White men (8%). The prevalence of obesity was also markedly higher in Black 

women (49%) and Black men (35%) compared with White women (22%) and White men 

(22%). The prevalence of current smoking ranged from 22% to 30% across groups. 

Prevalence of hyperlipidemia ranged from 19% to 27% across groups.

During the study period, a total of 4,636 incident HF cases occurred over a median follow-

up time ranging from 15 to 18 years across race-sex subgroups. The baseline characteristics 

of those who did and did not develop HF are shown in Table 2, stratified by race and sex. 

Within each race-sex subgroup, individuals who developed HF were older at baseline and 

had lower levels of education. As expected, the prevalence of each of the five modifiable risk 

factors was higher in those with HF compared with those without HF across all groups.
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The multivariable-adjusted RRs of incident HF for each of the five modifiable risk factors as 

well as age and education are shown in Table 3. In Black women, diabetes (RR 2.58, 95% CI 

2.17, 3.07), hypertension (RR 1.84, 95% CI 1.52, 2.23), current smoking (RR 1.74, 95% CI 

1.45, 2.10), and obesity (RR 1.28, 95% CI 1.00, 1.64) were significantly associated with 

incident HF but hyperlipidemia was not. Similar associations were observed in Black men, 

although the association with obesity and incident HF did not reach statistical significance 

(RR 1.23, 95% CI 0.96, 1.58). In both White men and White women, diabetes, hypertension, 

obesity, and current smoking were also significantly associated with incident HF. 

Hyperlipidemia was significantly associated with incident HF in White men but not in White 

women. When the contemporary cutoff of ≥130/80 mm Hg was used to define hypertension, 

the RR of incident HF associated with hypertension was lower across all groups 

(Supplemental Table II).

We then evaluated the PAF for each of the five modifiable risk factors across all race-sex 

groups (Figure and Supplemental Table III). In Black women, the highest PAF was observed 

with hypertension (PAF 25.8%, 95% CI 16.3, 34.2%) and diabetes (PAF 16.4%, 95% CI 

12.7, 19.9%). While the estimate for PAF for obesity in Black women was comparable to 

that from hypertension and diabetes, it had a wide confidence interval (PAF 13.1%, 95% CI 

0, 26.8%). Current smoking made a more modest contribution (PAF 6.9%, 95% CI 3.3, 

10.3%) while the contribution from hyperlipidemia was negligible in Black women. In 

Black men, hypertension had the highest PAF of 28.3% (95% CI 18.7, 36.7%). The PAF for 

obesity in Black men was comparable to that from hypertension but had a wide confidence 

interval (PAF 16.2%, 95% CI 2.2, 28.1%). Compared with hypertension, the contributions 

from diabetes (PAF 9.2%, 95% CI 5.1, 13.0%) and current smoking (PAF 6.8%, 95% CI 1.8, 

11.5%) were significantly lower in Black men. The PAF for hyperlipidemia was also 

negligible in Black men. In White women, the highest PAF was observed with obesity (PAF 

17.9%, 95% CI 12.8, 22.6%) and hypertension (PAF 17.3%, 95% CI 13.0, 21.4%). In 

contrast, the contributions from diabetes (PAF 4.4%, 95% CI 2.9, 5.9%) and current 

smoking (PAF 6.2%, 95% CI 4.1, 8.2%) were significantly lower. There was no contribution 

to HF burden from hyperlipidemia in White women. The highest PAF in White men was 

observed with obesity (PAF 21.0%, 95% CI 14.6, 27.0%) and hypertension (PAF 17.3%, 

95% CI 13.2, 21.1%). In comparison, the contributions from diabetes (PAF 6.1%, 95% CI 

4.4, 7.7%), current smoking (PAF 3.8%, 95% CI 1.6, 6.0%), and hyperlipidemia (PAF 2.3%, 

95% CI 0, 4.6%) were significantly lower. The cumulative PAF of HF for all five modifiable 

risk factors ranged from 39.3% (95% CI 33.9, 44.%) in White women to 51.9% (95% CI 

39.3, 61.8%) in Black women. When the more contemporary blood pressure cutoff of ≥ 

130/80 for diagnosis of hypertension was used, the PAF for hypertension was higher across 

all groups with the largest absolute change occurring in Black women (PAF 28.2%, 95% CI 

16.3, 38.5%). There were no meaningful changes to the overall results and trends from the 

primary analysis (Supplemental Figure I and Supplemental Table IV).

Finally, we estimated PAF for an absolute count of total risk factors (1, 2, 3 or more) in each 

race-sex group (Supplemental Table V). Among White men, 38.3% had one risk factor, 

30.0% had two risk factors, and 9.1% had three of more risk factors. Within White women, 

36.0% had one risk factor, 23.0% had two risk factors, and 9.5% had three or more risk 

factors. In the cohort of Black men, 36.2% had one risk factor, 30.1% had two risk factors, 
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and 16.8% had three or more risk factors. Among Black women, 32.5% had one risk factor, 

31.5% had two risk factors, and 20.5% had three or more risk factors. There were no 

significant race-sex differences in the PAFs for 1 or 2 risk factors. However, the PAFs of HF 

in adults presenting with 3 or more risk factors was significantly higher in Black men 

(20.1%, 95% CI 15.4, 24.5%) and Black women (28.8%, 95% CI 23.5, 33.7%) compared 

with White men (10.3%, 95% CI 8.6, 11.9%) and White women (12.5%, 95% CI 10.6, 

14.3%).

DISCUSSION

In the present study, we leveraged individual-level data harmonized from six longitudinal 

cohorts of well-phenotyped Black and White men and women to estimate adjusted PAFs for 

HF associated with five major risk factors after accounting for competing risk of non-HF 

death. Our large sample size, long-term follow-up, and use of the competing risk framework 

allowed us to provide race and sex-specific PAFs and more accurate estimates. While 

addressing each of these risk factors is critical in an individual patient, the race and sex-

specific findings can help prioritize often limited community-level resources and target 

public health interventions aimed at mitigating burden of and disparities in risk of HF. Many 

of the prior studies have not used a competing risk framework, leading to overestimation of 

PAFs. Since the risk factors assessed here are strongly associated with other life-limiting 

comorbidities, use of a competing risk of death model is innovative and necessary to provide 

life course estimates of PAF with long-term follow-up, as utilized here. For example, an 

individual with hypertension may die from a myocardial infarction or stroke or a smoker 

may die from lung cancer prior to developing HF. The competing risk model estimates the 

marginal probability of death from another cause and thus provides a more accurate risk 

estimate to inform policies.

Comparison of our results to prior findings must account for the use of the competing risk 

model, the context of individual cohort characteristics, and the changing epidemiology of 

risk factors. Prior analysis in predominantly White, older cohorts such as Framingham Heart 

Study and Framingham Offspring Study have provided PAF estimates for hypertension 

ranging from 39% in men to 59% in women.7. In contrast, we estimated the PAF for 

hypertension to be 17% in both White men and women. This difference is likely related to 

the use of a competing risk model that adjusted for non-HF causes of death during follow-

up.

As observed in White men and women, hypertension had the highest PAF for HF in Black 

men and women as well. The PAF point estimates for hypertension in Black adults were 

higher than White adults, although this did not meet statistical significance. Previous 

analysis of the Southern Community Cohort Study found the PAF for hypertension to be 

41% in Black men and 32% in Black women.15 However, a competing risk framework was 

not used, and the findings are difficult to generalize as participants were from a low-income, 

underinsured population in the southeast United States. In an analysis of the Jackson Heart 

Study, the PAFs for HF from hypertension based on the 2017 ACC/AHA guidelines 

threshold of ≥130/80 mm Hg were estimated to be 30% in Black men and 15% in Black 

women.17 Similar to our analysis, a competing risk framework was used. When we used the 
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≥130/80 cutoff, we found hypertension to have a similar PAF in Black men (29%) but a 

higher PAF in Black women (28%). Given limited data from longitudinal population-based 

Black cohorts, our results add to these findings and demonstrate the importance of targeting 

hypertension in Black men and women.

An important finding in our study was the higher contribution of diabetes to the PAF of HF 

in Black women compared to prior findings in older cohorts.24 This difference likely 

represents the increase in the prevalence of diabetes in Black adults over the past few 

decades.25 In Black women, the adjusted RR of HF was significantly higher with diabetes 

than other modifiable risk factors. Given the rising prevalence and the greater RR, we 

observed that the contribution of diabetes to the PAF of HF was markedly higher in Black 

women than the other race-sex groups. Our results highlight the need to better understand 

this relationship between diabetes and HF in Black women and determine whether this 

group may derive greater benefit from use of sodium-glucose cotransporter 2 inhibitors as a 

first-line agent, as they have been shown to prevent incident HF in favor of other therapies 

such as glucagon-like peptide-1 receptor agonists, which have a greater benefit in prevention 

of atherothrombotic events.26, 27

Estimating the PAF of HF from obesity is critical given the rising prevalence and strong 

association with HF.1, 28 While half of the Black women in our cohort were obese, the 

association with HF was relatively weak. This led to an imprecise PAF estimate with a wide 

confidence interval. In contrast, White women had a lower prevalence of obesity but the 

association with HF was significantly greater in this subgroup compared with Black women. 

Similarly, there was a significant association between obesity and HF in White men but not 

in Black men. Thus, obesity along with hypertension were the leading contributors to the 

population burden of HF in White men and women. The PAF estimates from our more 

contemporary cohort are higher than those previously reported (21% vs 11% in White men, 

18% vs 14% in White women).9 The difference in the RR of HF in White compared with 

Black adults with obesity may represent differences in pathophysiologies or greater 

competing risks in Black adults compared with White adults. The effect of obesity on HF in 

Black adults may also be largely explained through other risk factors such as diabetes and 

hypertension. Obesity is strongly linked to risk factors such as hypertension and diabetes and 

may in fact have a synergistic effect; thus, it is difficult to ascertain its true PAF on HF.

We also estimated the PAFs for smoking and hyperlipidemia. Smoking had a modest PAF 

across all race-sex subgroups. Hyperlipidemia did not contribute to the population burden of 

HF in Black adults or in White women but had a modest PAF in White men. These findings 

again highlight the importance of the competing risk framework as smoking and 

hyperlipidemia are strongly associated with atherosclerotic CVD (and malignancy for 

smoking); thus, individuals are likely to die from a competing event before developing HF.

Finally, our analysis examining the cumulative PAF of all five risk factors demonstrates that 

antecedent major risk factors contributed to a substantial proportion of risk and point 

estimates were higher in Black compared with White adults, although the difference did not 

meet statistical significance. In particular, as many patients also present with multiple risk 

factors at baseline, we estimated the PAFs for increasing count of risk factors and observed 
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significantly greater PAFs for ≥3 risk factors in Black men (20.1%) and women (28.8%) 

than that in White men (10.3%) and women (12.5%) due to higher prevalence. However, a 

large proportion of risk remains unaccounted for in all race-sex groups. This may be because 

each risk factor has a continuous, dose-dependent impact on HF risk. While cut points have 

been adopted to define clinical intervention, this approach underestimates the true effect of 

subclinical elevations in these risk factors. A second explanation may be related to alternate 

pathophysiologic pathways that contribute to HF, independent of traditional risk factors, 

such as risk of HF related to genetic cardiomyopathy, inflammation, and amyloidosis.

This study is not without limitations. Given the observational nature of the study, residual 

confounding remains a limitation. We adjusted for other risk factors and the competing risk 

of non-HF death to mitigate this bias. We were unable to estimate PAFs for HF subtypes as 

data on left ventricular ejection fraction was not available in all patients. However, these 

major risk factors are associated with both HF with preserved ejection fraction and HF with 

reduced ejection fraction; thus, assessing the contribution of each risk factor to the 

comprehensive burden of HF was felt to be appropriate. Secular changes in risk factor 

prevalence over time may also reduce the generalizability of our pooled cohort as it includes 

data over several decades, but creation of a large longitudinal pooled cohort was necessary to 

generate robust long-term risk estimates by race and sex. Use of only baseline prevalence 

rates, which was done to maximize follow-up time, may also lead to underestimation of PAF 

as prevalence of risk factors such as obesity, hypertension, and diabetes have increased over 

time. Furthermore, baseline medications were not included in the adjustment model, which 

may affect the PAF estimates. Third, we were not able to evaluate differences in treatment 

between groups as we did not have rigorous and accurate real-time assessment of medication 

changes that occur in between follow-up visits. Finally, potential cohort-specific effects are 

possible since the different cohorts used in this pooled analysis spanned the course of 

decades, thus the prevalence of risk factors and association with HF could be different 

between cohorts. However, each cohort was separately analyzed without significant 

differences from the overall results. Importantly, our pooled cohort, which excluded 

individuals with underlying baseline CVD, allows for better understanding of the effects of 

different risk factors on the development of incident HF as individuals with CVD are likely 

to already be on therapy for secondary prevention including HF prevention.

In summary, we present an analysis of a large harmonized cohort of Black and White adults 

from six population-based studies describing race- and sex-specific contributions of five 

modifiable risk factors to development of incident HF using PAF estimates within a 

competing risk framework. Our results highlight that hypertension and obesity are leading 

contributors to the population burden of HF in all race-sex subgroups with hypertension 

playing a larger role in Black adults and obesity playing a larger role in White adults. 

Contributions of all 5 risk factors on HF burden were greater in Black adults compared with 

White adults. Given the increasing number of deaths from HF, widening Black-White 

disparities, and an aging population, PAF provides a useful metric to inform public health 

strategies to equitably reduce the burden of and disparities related to HF.
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PAF population attributable fraction
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What is New?

• We provide race- and sex-specific contributions of the five common 

modifiable risk factors to the development of incident HF.

• We calculated PAF estimates using a competing risk framework, which 

provides a more accurate assessment of the HF risk independently associated 

with each risk factor while adjusting for the competing risk of non-HF death.
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What are the Clinical Implications?

• Hypertension and obesity are the leading contributors to the population 

burden of HF in all race-sex groups but there are important differences by 

race-sex group.

• The contribution of diabetes to the burden of HF is disproportionately high in 

Black women. The PAF of HF in adults presenting with multiple risk factors 

is higher in Black adults compared with White adults.

• These findings emphasize the need for clinicians to focus on primordial and 

primary prevention and inform public health policies to close the gap in HF-

related disparities.
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Figure. Race- and sex-specific estimates of population attributable fractions of heart failure for 
modifiable risk factors.
Differences in population attributable fractions for major modifiable risk factors stratified by 

race and sex. Hypertension, defined as SBP ≥140 or DBP ≥90 or treated, had the highest 

PAF for HF in Black men and women qualitatively. Obesity had the highest PAF for HF in 

white men and women. Diabetes disproportionately contributed to HF burden in Black 

women. Current smoking made a modest contribution to HF burden across all subgroups. 

Hyperlipidemia did not meaningfully contribute to HF burden in any of the subgroups.
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Table 1.

Baseline characteristics and heart failure event rates stratified by race and sex

Black Women White Women Black Men White Men

n = 4,848 n = 14,912 n = 3,559 n = 12,699

Age, years 54 ± 10 56 ± 11 54 ± 10 56 ± 10

Education ≥ high school (%) 75 83 73 83

Risk Factors

Mean Systolic Blood Pressure (SBP), mm Hg 128 ± 22 122 ± 20 129 ± 20 125 ± 18

Mean Diastolic Blood Pressure (DBP), mm Hg 76 ± 11 71 ± 11 79 ± 12 75 ± 11

Hypertension, SBP ≥140 or DBP ≥90 mm Hg, or treated (%) 53 35 51 35

Hypertension, SBP ≥130 or DBP ≥80 mm Hg, or treated (%) 65 48 67 55

Diabetes (%) 15 7 16 8

Mean Body Mass Index (BMI), kg/m2 31 ± 7 27 ± 5 29 ± 6 27 ± 4

Obesity, BMI ≥ 30 kg/m2 (%) 49 22 35 22

Current Smoker (%) 22 22 30 24

Hyperlipidemia, total cholesterol ≥ 240 mg/dL or treated (%) 23 27 19 22

Mean Total Cholesterol, mg/dL 203 ± 42 213 ± 4 198 ± 42 206 ± 38

Unadjusted Event Rates

Heart Failure events/1000 person-years 9 7 10 8

Median follow-up time, years 15 18 15 17

Follow-up time, total person-years 73,290 267,830 50,002 216,260
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