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Abstract

BACKGROUND: Cardiovascular disease (CVD) may be the main reason for stagnant growth in 

life expectancy in the US since 2010. The American Heart Association (AHA) recently released 

updated algorithm for evaluating cardiovascular health (CVH)--life’s essential 8 (LE8) score. We 

aimed to quantify the associations of CVH levels, estimated by the LE8 score, with life expectancy 

in a nationally representative sample of US adults.

METHODS: We included 23,003 non-pregnant, non-institutionalized participants aged 20–79 

years who participated in the National Health and Nutrition Examination Survey (NHANES) 

2005–2018 and whose mortality was identified through linkage to the National Death Index 

through December 31, 2019. The overall CVH was evaluated by the LE8 score (range 0–100), as 

well as the score for each component of diet, physical activity, tobacco/nicotine exposure, sleep 

duration, body mass index, non-high-density-lipoprotein cholesterol, blood glucose and blood 

pressure. Life table method was used to estimate life expectancy by levels of the CVH.

RESULTS: During a median of 7.8 years of follow-up, 1,359 total deaths occurred. The estimated 

life expectancy at age 50 was 27.3 years (95% CI, 26.1–28.4), 32.9 years (95% CI, 32.3–33.4) 

and 36.2 years (95% CI, 34.2–38.2) in participants with low (LE8 score<50), moderate (50≤LE8 

score<80), and high (LE8 score≥80) CVH, respectively. Equivalently, participants with high CVH 
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had an average 8.9 (95% CI, 6.2–11.5) more years of life expectancy at age 50 compared with 

those with low CVH. On average, 42.6 % of the gained life expectancy at age 50 from adhering to 

high CVH was attributable to reduced CVD death. Similarly significant associations of CVH with 

life expectancy were observed in men and women, respectively. Similarly significant associations 

of CVH with life expectancy were observed in White participants and Black participants but not in 

Mexican participants.

CONCLUSIONS: Adhering to a high CVH, defined as the LE8 score, is related to a considerably 

increased life expectancy in the US adults, but more research needs to be done in persons of color 

other than Black (e.g., Hispanic and Asian).
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INTRODUCTION

After decades of strong growth, the rise in US life expectancy has stagnated since 20101. 

A previous study found that a stalled decline in cardiovascular disease (CVD) mortality 

rate may be responsible for the stalled growth in life expectancy2. CVD accounts for 

approximately 900,000 deaths in 2019 and is the leading cause of mortality in the 

US3. To further improve cardiovascular health (CVH) in the general population, and to 

provide metrics for measuring and monitoring it, the American Heart Association (AHA) 

recently released the updated algorithm for evaluating CVH--life’s essential 8 (LE8) score4. 

Compared with the original CVH metrics (Life’s simple 7; LS7), an important update in 

LE8 is the inclusion of sleep quality (assessed by sleep duration) in the CVH metrics, in 

addition to the update on the scoring algorithm4.

Life expectancy is one of the most used summary indicators to gauge the overall health 

of a population. Compared with risk of mortality, the life expectancy estimates are more 

meaningful metrics for both policy makers and general public because they provide an 

absolute quantitative assessment. Several previous studies have evaluated the impact of 

individual CVD risk factors or the number of CVD risk factors on life expectancy5–12. 

Hasbani et al. also found that adhering to an ideal CVH (evaluated by LS7) was associated 

with a longer life expectancy as compared with their counterparts with poor CVH13, 

whereas no study has assessed how well the new LE8 score predict the life expectancy 

in US adults.

In this study, we assessed the associations of CVH levels, estimated by the LE8 score, with 

risk of mortality and life expectancy in US adults using data from National Health and 

Nutrition Examination Survey (NHANES) linked mortality file. Because the differences in 

life expectancy between sex and race/ethnicity, we also analyzed the associations according 

to the sex and race/ethnicity.
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METHODS

All data and guidance on analytical approaches are publicly and freely available from the 

US Centers for Disease Control and Prevention’s National Center for Health Statistics and 

can be accessed at https://www.cdc.gov/nchs/nhanes/index.htm. The study protocols were 

approved by the institutional review board of the National Center for Health Statistics, and 

written informed consent was obtained from each participant.

Study design and population

NHANES is a nationally representative, cross-sectional study conducted since 1999 by 

the National Center for Health Statistics (NCHS) of the Centers for Disease Control 

and Prevention to assess the health and nutritional status of adults and children in the 

United States. The study design and methods have been described in detail previously 

(www.cdc.gov/nchs/nhanes/about_nhanes.htm.). We used data from NHANES Linked 

Mortality File (LMF) which links participants of NHANES with death records in the 

National Death Index (NDI) dataset through December 31, 2019. Data from 7 cycles 

(2005–2018) of NHANES-LMF included 36,858 participants aged 20–79 who had available 

mortality data. The survey protocol was approved by the Research Ethics Review Board 

of the National Center for Health Statistics. Written informed consent from all participants 

were obtained by NHANES. A total of 23,003 participants were eligible for this study, 

after excluding participants who had self-reported CVDs at baseline (n=3,082), who were 

pregnant or breastfeeding at the time of examination (n=908) and who had missing values on 

any individual component for CVH, age, sex and race/ethnicity (n=9,865).

Assessments of CVH

The CVH was evaluated by the LE8 score4. The LE8 score contains 8 components: 

diet, physical activity, tobacco/nicotine exposure, sleep, body mass index (BMI), non-high-

density-lipoprotein cholesterol (non-HDL), blood glucose and blood pressure (BP). The 

Dietary Approaches to Stop Hypertension (DASH) diet score was calculated to evaluate the 

diet within LE814, by using the mean values of each dietary component collected from 2 

nonconsecutive 24-hour dietary recalls at the baseline. The information on physical activity 

(self-reported minutes of moderate or vigorous physical activity per week), tobacco/nicotine 

exposure (combustible tobacco use and secondhand smoke exposure), sleep (sleep duration) 

and medication use were collected by standardized questionnaires. Weight, standing height 

and BP were measured in mobile examination centers with standard protocols. BMI 

was calculated as weight in kilograms divided by standing height in meters squared. 

The average of all available BP measurements at the baseline was used to estimate 

systolic and diastolic BP (In this study, 97% of participants had three blood pressure 

measurements). Serum cholesterol was measured enzymatically. Non-HDL cholesterol was 

calculated by total cholesterol minus HDL cholesterol. Glycated hemoglobin was measured 

by high-performance liquid chromatography methods. The detailed information and scoring 

algorithm for each individual CVH metric are provided in the Appendix 1 and previous 

studies4, 15. The range of each CVH metric was 0–100. The overall CVH was calculated 

by summing the scores for the 8 metrics and dividing by 8, thus the overall CVH score 
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also ranges from 0–100. We categorized overall CVH into three levels (low: LE8<50, 

moderate:50≤LE8<80, high: LE8≥80) following the AHA’s recommendations4.

Assessments of covariates

Information on age, sex, race/ethnicity, levels of educational attainment, family income, 

health insurance were self-reported and collected by standardized questionnaires16. Race/

ethnicity was categorized into White, Black, Mexican, other Hispanic, and others (including 

Asians or multiracial). NHANES oversampled Mexican persons prior to 2007 and 

oversampled all Hispanic persons from 2007 onward. For combined datasets using survey 

cycles before and after 2007, the National Center for Health Statistics does not recommend 

calculating estimates for all Hispanics in cycles prior to 200717, thus we did not combine 

Mexican and other Hispanic persons in this study. Levels of educational attainment was 

classified into less than high school degree, high school degree, and some college or above. 

Ratio of family income to poverty (PIR) was the value of family income divided by official 

poverty threshold. PIR was classified into <1.3 (low), ≥1.3 and<3.5 (intermediate), and ≥3.5 

(high). Health insurance was classified into private insurance, public health insurance only 

and no health insurance.

Assessments of death

Information on death date of death was identified through linkage to the National Death 

Index (NDI) through December 31, 2019. Death from CVD was defined as codes I00-I09, 

I11, I13, I20-I51 and I60-I69 using the International Classification of Diseases, Tenth 

Revision. The information on ICD-9/ICD10 codes was also derived from the NDI.

The population all-cause mortality rate by single-year ages (50–100 years) in 2019 was 

derived from the National Center for Health Statistics (by single-year ages and sex or 

by single-year ages and race, where appropriate)18. We also derived the population CVD 

mortality rates for 2019 by single-year ages (by single-year ages and sex or by single-year 

ages and race, where appropriate) ranging from 50 to 84 years from the CDC WONDER 

database of the US population. Because the database does not provide year-by-year CVD 

mortality rates over 85 years, we estimated CVD mortality rates in single years of age from 

85 to 100 years by extrapolation based on a Poisson regression model with both linear and 

quadratic terms for the midpoints of single-year age groups minus age of 49.5 years6, 12 

(Figure S1).

Statistical analysis

To ensure nationally representative estimates, sampling weights were considered in all 

analyses to account for oversampling of certain subgroups and complex sample design. 

Cox proportional hazards models were used to evaluate the association between the levels 

of CVH and risk of mortality, follow-up time was used as the underlying time metric. 

Follow-up time was calculated from date of interview or examination until date of death 

or the end of the study (December 31, 2019). The proportional hazards assumption was 

tested by Kaplan-Meier method and Schoenfeld residuals method and no violation was 

found (the range of P-values for the correlation of residuals with ranked failure time was 

0.38–0.79). Models were adjusted for following covariates: age (20–34, 35–49, 50–64 and 

Ma et al. Page 4

Circulation. Author manuscript; available in PMC 2024 April 11.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



≥ 65 years old), sex, race/ethnicity, levels of educational attainment, family income and 

health insurance. Missing data on covariates were coded as a missing indicator category 

for categorical variables. In sensitivity analysis, we impute missing covariate values with 

multivariate imputation by chained equations and repeat the analyses. To assess the potential 

sex or racial/ethnic differences, we performed stratified analyses by sex or race/ethnicity 

groups (White, Black, and Mexican). To evaluate interactions between CVH and sex or 

race/ethnicity, multiplicative interaction was assessed by adding interaction terms to the Cox 

models.

To calculate the life expectancy of participants with different levels of CVH (henceforth 

“exposure groups”), we used life table method6, 12. We built the life tables starting at 

age 50 years and ending at age 100 years with the following 3 estimates to calculate the 

cumulative survival from 50 years onward: (1) age-specific population all-cause mortality 

rate in 2019 from the National Center for Health Statistics (age- and sex- specific population 

mortality rate was used when we assessed the association of CVH with life expectancy in 

men and women; age- and race/ethnicity- specific population mortality rate was used when 

we assessed the association of CVH with life expectancy in White, Black and Mexican 

participants)18; (2) adjusted hazard ratios (HRs) of all-cause mortality in each exposure 

group versus the reference from NHANES; (3) the age-specific population prevalence 

(categorized in 10-year age groups) of each exposure group from NHANES. The estimated 

higher survival time (years) due to higher CVH was estimated as difference in the life 

expectancy at any given age between the reference group and each of the exposure group. 

Details of the methods used for estimating the difference in expected survival time have 

been described in Appendix 2. Moreover, we also performed a sensitivity analysis by 

treating CVH as continuous score (After 50 points of LE8, divide into groups of 10 points: 

50-<60, 60-<70, 70-<80, 80-<90, and 90–100). To determine which cause-specific mortality 

differences were major contributors to the total change in life expectancy, we also estimated 

the cause-specific contributions to the life expectancy difference between participants with 

high CVH and those with low CVH with the Arriaga’s decomposition method19, 20. The 

analytical process consists of two steps: (1) Decomposition by each single age group; (2) 

Decomposition by cause of death within each single age group The detailed information 

on the method used for estimating contributions of specific causes of death to the absolute 

difference in life expectancy has been described in previous studies.

All statistical analyses were conducted using SAS version 9.4 (SAS Institute Inc) and R 

version 3.6.1. Monte Carlo simulation (parametric bootstrapping) with 1000 runs was used 

to calculate the CIs of the life expectancy estimation with R package boot. All statistical 

tests were two sided, and we considered P<0.05 to be statistically significant.

RESULTS

Basic characteristics of study participants according to the LE8 score

In the NHANES samples, there were 23,003 adults, representing 148,845,179 US adults. 

Characteristics of the sample with weighted population numbers are presented in Table 1, 

13.3% of participants (representing 19.7 million US adults) had a low CVH (LE8<50); 63.6 

% of participants (representing 94.7 million US adults) had a moderate CVH (50≤LE8<80); 
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23.1 % of participants (representing 34.4 million US adults) had a high CVH (LE8≥80). At 

baseline, participants with a high CVH were younger, more likely to be women and white, 

more likely to have a higher level of educational attainment, higher level of family income 

and a private health insurance (Table 1). Characteristics of participants at baseline by sex or 

race/ethnicity groups were presented in Table S2 and Table S3, respectively.

Association of the LE8 score and risk of mortality

During a median of 7.8 years of follow-up, 1359 total deaths occurred, including 328 

deaths from CVD and 1031 deaths from other reasons. The LE8 score was significantly 

associated with risks of all-cause mortality, either CVD mortality or non-CVD mortality 

in all participants (Table 2). Compared with participants with low CVH (LE8<50), a high 

CVH (LE8≥80) was associated with a 61% lower risk of total mortality (HR, 95% CI, 0.39, 

0.28–0.53); a 76 % lower risk of CVD mortality (HR, 95% CI, 0.24, 0.12–0.48); and a 55 

% lower risk of non-CVD mortality (HR, 95% CI, 0.45, 0.33–0.61); Similar results were 

observed if multiple imputation was used to impute data for missing covariates (Table S4).

We did not find significant interaction between sex and LE8 on the risk of all-cause 

mortality, CVD mortality or non-CVD mortality (Table S5). We found significant race/

ethnicity differences in the association between levels of CVH and risk of all-cause 

mortality, between Mexican and other race/ethnicity groups (Table S6). Specifically, 

similarly significant associations of the levels of CVH with risk of all-cause mortality 

were observed in White and Black participants, but not in Mexican participants. The 

HRs of all-cause mortality across the CVH groups were 1.00 (reference), 0.65 (0.40, 

1.07) and 1.53 (0.68, 3.44) among Mexican participants; The corresponding HRs were 

1.00 (reference), 0.55 (0.44–0.69) and 0.36 (0.25–0.52) in White participants (Mexican 

vs. White: P-interaction=0.005); The corresponding HRs were 1.00 (reference), 0.68 (0.55–

0.85) and 0.38 (0.20–0.71) in Black participants (Mexican vs. Black: P-interaction=0.026). 

We did not show the results on the interaction between Mexican and other races/ethnicity on 

the risks of CVD mortality and non-CVD mortality in the manuscript due to limited CVD 

mortality cases among the ideal CVH groups for Mexican participants (1 case) and Blacks 

participants (0 case).

Association of the LE8 score with estimated life expectancy

The estimated life expectancy at age 50 was 27.3 years (95% CI, 26.1–28.4), 32.9 

years (95% CI, 32.3–33.4) and 36.2 years (95% CI, 34.1–38.2) in participants with low, 

moderate, and high CVH, estimated by LE8 score, respectively (Figure 1A). Equivalently, 

the estimated life expectancy at age 50 was on average 8.9 years (95% CI, 6.2–11.5) longer 

among participants with high CVH compared with those with low CVH (Figure 1B). In the 

cause-specific decomposition analysis of the life expectancy differences, we observed that 

the estimated gained life expectancy from adhering to high CVH was mainly attributable to 

reduced CVD death. In all participants, an average of 42.6 % (3.79/8.9 years) of the gained 

life expectancy at age 50 from adhering to high CVH was attributable to reduced CVD 

death (Figure 1C). We also performed a sensitivity analysis by treating CVH as continuous 

score (per 10 point). Compared with participants with low CVH (LE8<50), the estimated 
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life expectancy at age 50 increased by an average of 2.2 (95% CI, 1.0–3.2) years for every 

10-point of LE8 (Table S7).

For individual components of CVH, higher levels of DASH diet score, physical activity 

score, tobacco/nicotine exposure score, sleep health score, glucose score and blood pressure 

score were associated with a longer life expectancy (Table S8). Among these individual 

components of CVH, tobacco/nicotine exposure score showed the strongest associations 

with life expectancy. Participants with high tobacco/nicotine exposure score had an average 

7.4 (95% CI, 5.7–9.1) more years of life expectancy compared with those with low 

tobacco/nicotine exposure score. The new component for CVH--high sleep health score 

was significantly associated with a longer life expectancy at age 50 by 5.0 (95% CI, 3.2–6.7) 

years for all participants. For BMI score, participants with moderate level had 2.3 (95% CI, 

0.6–3.8) more years at age 50 compared with those with low level, whereas no significant 

differences for those with high level. Participants with high level of blood lipid score had 2.0 

(0.5–3.6) less years at age 50 compared with those with low level.

Associations of the LE8 score with estimated life expectancy by sex

Because the differences in life expectancy between sex, we performed stratified analyses 

by sex. We observed that higher levels of CVH were associated with longer estimated life 

expectancy in men and women, respectively (Figure 2). In men, participants with high CVH 

had 8.1 (95% CI, 4.2–12.0) more years of estimated life expectancy at age 50 compared 

with those with low CVH. The corresponding difference was 9.3 years (95 %, 5.7–12.7) in 

women (Figure 2). In men, on average, 40.1 % (3.25/8.1 years) of the gained life expectancy 

at age 50 from adhering to high CVH was attributable to reduced CVD death; for women, 

the corresponding percentage was 42.9 % (4.00/9.3 years) (Figure 2E and F).

Associations of the LE8 score with estimated life expectancy by race/ethnicity groups

We also performed stratified analyses by race/ethnicity groups (Figure 3). We observed that 

higher levels of CVH were associated with longer estimated life expectancy in White and 

Black participants. In White participants, participants with high CVH had 9.6 (95% CI, 6.4–

12.7) more years of estimated life expectancy at age 50 compared with those with low CVH. 

The corresponding difference was 9.9 years (95 %, 3.1–15.9) in Black participants (Figure 

3). In White participants, on average, 39.7 % (3.81/9.6 years) of the gained life expectancy 

at age 50 from adhering to high CVH was attributable to reduced CVD death (Figure S2). 

Since there were no CVD death in the high CVH group in Black participants, we did 

not perform the cause-specific decomposition analysis of the life expectancy differences in 

Black participants. We did not find significant differences in life expectancy among Mexican 

participants with different levels of CVH (Figure S3).

DISCUSSION

In a national representative cohort of US adults, we found that the newly released LE8 

metrics, an indicator of CVH, was significantly related to life expectancy. We observed that 

participants who had a high CVH was associated with a longer life expectancy at age 50 

by 8.9 years, as compared with those with low CVH. In addition, we observed that more 
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than 40% estimated gained life expectancy was attributable to reduced death from CVD. 

In 2019, the life expectancy for US adults at age of 50 was 31.8 years. In this study, we 

observed that the life expectancies were 36.2 years for participants with high CVH, whereas 

the corresponding life expectancies were only 27.3 years in participants with low CVH, 

respectively.

To our knowledge, this is the first study to investigate the associations of the new metric 

for evaluating CVH--LE8 score with life expectancy in US adults. Several previous studies 

have investigated the association of individual CVD risk factor or the combination of CVD 

risk factors with life expectancy in the US population5–12. Stamler et al observed that 

adhering to a low risk-factor profile (the low risk-factor profile was defined as concurrently 

meeting serum cholesterol level<200mg/dL, blood pressure ≤120/80 mm Hg and no current 

smoking) was associated with a longer life expectancy by 6.0 and 5.7 years for middle-aged 

men and women in the 1990s, compared with those without a low risk-factor profile, 

respectively5. Li et al observed that adherence to 5 low-risk lifestyle factors was associated 

with a longer life expectancy at age 50 by 12.2 and 14.0 years for men and women 

in 2014, respectively, as compared with participants who adopted zero low-risk lifestyle 

factor6. It is difficult to directly compare our results with previous studies because the use 

of life tables for different years and the differences in characteristics of study participants, 

follow-up years and definition of each CVD risk factor. One of strengths of the CVH metrics 

is that it considers not only healthy lifestyle factors but also CVD related biomarkers21. 

Moreover, compared with the original CVH metrics (LS7), the use of the new scoring 

system and the inclusion of sleep factors allow the new CVH metrics (LE8) to provide 

a more comprehensive and detailed assessment of CVH status at both population and 

individual levels4, 15.

Moreover, in the cause-specific decomposition analysis of the life expectancy differences, 

we found that more than 40% of the increased life expectancy at age 50 from adhering 

to high CVH could be explained by the reduced CVD death. These results indicate that 

a better CVH reduces not only the burden of CVD but also the burden of other chronic 

diseases. Several previous studies have shown that a better CVH, which was evaluated by 

the original CVH metrics (Life’s simple 7), was significantly associated with lower risks of 

other chronic diseases, such as diabetes, cancer and dementia22–24. Future studies are needed 

to evaluate the associations of the new CVH metrics (LE8) with risk of other diseases.

In analyses by racial/ethnic groups, we found similar associations of levels of CVH with 

estimated life expectancy in White and Black participants, but not in Mexican participants, 

which is the largest Hispanic origin group in the US. These results should be interpreted 

with caution due to the relatively smaller sample size for Mexican group compared with 

other racial/ethnic groups in this study (Among Mexican participants, comparing with low 

CVH group, the statistical power was only 0.54 for high CVH group, the corresponding 

statistical power was 1.00 and 0.99 among White and Black participants, respectively). 

Possible reasons for the observed racial/ethnic difference include the differences in the 

prevalence of high CVH metrics, mortality rates and life expectancy across racial/ethnic 

groups15, 18. Moreover, substantial evidence has shown that some psychological factors are 

also closely related to the risk of CVD25, 26. Intriguingly, high levels of social support, 
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familism and optimism are considered important parts of Hispanic culture. Therefore, a 

good psychological status may buffer the adverse effects of low CVH on the mortality risk 

and life expectancy14. By contrast, the Northern Manhattan Study found the associations 

between CVH (defined as Life’s simple 7) and risk of mortality were similar between 

elderly Caribbean Hispanic participants and other racial/ethnic groups living in the same 

community27. The inconsistent results may be partly due to the differences in the Hispanic 

origin, age distribution, and study design. Further studies with larger sample size are needed 

to investigate the association of CVH with health outcome in Hispanic participants.

The strengths of our study include the use of nationally representative data, the new LE8 

score for evaluating the relations of CVH with both mortality and life expectancy, and the 

stratified analyses by racial/ethnic groups. This study also has several limitations. First, 

the lifestyle factors, such as diet and sleep duration, were self-reported in NHANES, the 

measurement errors are inevitable. Second, because information on the CVH metrics was 

only available at baseline, we did not consider potential changes of CVH during the follow-

up period. Notably, the new scoring algorithm gives LE8 score powerful ability to detect 

intra-individual variation in CVH4, further studies are needed to evaluate the association of 

change in CVH and health outcomes. Third, for analyses in different racial/ethnic groups, 

only White, Black and Mexican participants were included in our analyses due to the limited 

sample size for the other racial/ethnic groups (e.g., Asian). Fourth, we did not include 

information on e-cigarettes when calculating the LE8 score, as this information was only 

available after 2013, which would lead to a slight overestimation of the LE8 score.

In conclusion, our study indicates that adhering to a high CVH, defined as the LE8 score, 

is related to a considerably increased life expectancy, but more research needs to be done in 

persons of color other than Black (e.g., Hispanic and Asian). Our findings lend support to 

the validity and importance of the newly released LE8 metrics in assessment and monitoring 

CVH in the general populations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Non-standard Abbreviations and Acronyms

CVD Cardiovascular disease

Ma et al. Page 9

Circulation. Author manuscript; available in PMC 2024 April 11.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



CVH Cardiovascular health

AHA American Heart Association

NHANES National Health and Nutrition Examination Survey

LMF Linked Mortality File

NDI National Death Index

LE8 Life’s essential 8

LS7 Life’s simple 7

NCHS National Center for Health Statistics

BMI body mass index

Non-HDL non-high-density-lipoprotein cholesterol

BP blood glucose and blood pressure

PIR family income to poverty
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Clinical Perspective

What Is New?

• We observed that the life expectancies at age 50 were 36.2 years for 

participants with high CVH, whereas the corresponding life expectancies 

were only 27.3 years in participants with low CVH, respectively.

• Equivalently, participants with high CVH could gain 8.9 years of life 

expectancy at age 50 compared with those with low CVH.

• Moreover, we found that more than 40% of the increased life expectancy at 

age 50 from adhering to ideal CVH could be explained by the reduced CVD 

death.

What Are the Clinical Implications?

• Our findings lend support to the validity and importance of the newly 

released LE8 metrics in assessment and monitoring cardiovascular health in 

the general populations.

• Improving CVH may extend life expectancy.
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Figure 1. The estimates of cumulative survival time from 50 years of age onward among 
participants with different levels of CVH, estimated by the LE8 score, in total population.
LE, life expectancy. Panel A: Life expectancy at age according to CVH levels; Panel B: 

Life-years gain from moderate and high versus low CVH group from 50 to 100 ages; Panel 

C: Estimated years of life gained from high VS low CVH attributable to reduced death from 

CVD and other causes.
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Figure 2. The estimates of cumulative survival time from 50 years of age onward among 
participants with different levels of CVH, estimated by the LE8 score, in men and women.
LE, life expectancy. Panels A-B: Life expectancy at age according to CVH levels in men (A) 

or women (B); Panels C-D: Life-years gain from moderate and high versus low CVH group 

from 50 to 100 ages in men (C) or women (D); Panels E-F: Estimated years of life gained 

from high VS low CVH attributable to reduced death from CVD and other causes in men (E) 

or women (F).
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Figure 3. The estimates of cumulative survival time from 50 years of age onward among 
participants with different levels of CVH, estimated by the LE8 score, in White and Black 
participants.
LE, life expectancy. Panels A-B: Life expectancy at age according to CVH levels in White 

(A) or Black (B) participants; Panels C-D: Life-years gain from moderate and high versus 

low CVH group from 50 to 100 ages in White (A) or Black (B) participants.
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