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ORIGINAL RESEARCH

Association of Cardiovascular Health 
Assessed by the New Life’s Essential 
8 Metrics With Years Lived Without 
Cardiovascular Disease
Xue Xia , PhD;* Shuohua Chen , MD;* Xue Tian, PhD; Qin Xu , PhD; Yijun Zhang, MS; Xiaoli Zhang , BS; 
Penglian Wang, MD; Shouling Wu , MD; Liming Lin , MD; Anxin Wang , PhD

BACKGROUND: The American Heart Association recently proposed an updated definition of cardiovascular health (CVH) named 
as Life’s Essential 8. We aimed to explore the association between this latest published CVH measurement and years lived 
without cardiovascular disease (CVD) among the Chinese population.

METHODS AND RESULTS: We included 89 755 adults free of CVD at baseline from the Kailuan study. The CVH of each partici-
pant was scored (from 0 point to 100 points) and classified (low [0– 49 points], moderate [50– 79 points], and high [80– 100 
points]) according to Life’s Essential 8, which incorporated 8 components covering health behaviors and health factors. 
Incident CVD was documented through follow- ups from baseline (June 2006 to October 2007) until December 31, 2020. 
CVD- free life years from age 30 to 80 years associated with different CVH scores were estimated using flexible parametric 
survival models. A total of 9977 incident CVDs were recorded. We observed a gradient relationship between CVH score 
and years lived without CVD. The age-  and sex- adjusted CVD- free life years (95% CI) were 40.7 (40.3– 41.0) years for low 
CVH, 43.3 (43.0– 43.5) years for moderate CVH, and 45.5 (45.1– 45.9) years for high CVH. Similar trends were noted when 
individual subtypes of CVD were investigated, and high CVH evaluated by health behaviors and health factors was also 
related to longer CVD- free life years.

CONCLUSIONS: A higher CVH evaluated by the updated Life’s Essential 8 metrics was significantly associated with a greater 
number of life years without CVD, indicating the importance of promoting CVH for healthy aging in China.
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Cardiovascular disease (CVD) has become the lead-
ing cause of global mortality and a major contribu-
tor to disability for decades, accounting for 32.84% 

of total deaths and 393.1 million disability- adjusted life 
years in 2019 worldwide.1,2 Major modifiable risk factors 
contributing to CVD were identified through numerous 
prospective studies, and the associations of lifestyles 

with cardiovascular health (CVH) have been studied in-
dividually, and more recently, collectively.3– 6

On that basis, the American Heart Association 
(AHA) put forward a novel concept of ideal CVH 
called Life’s Simple 7 (LS7) in 2010, which acceler-
ated the transformation from a focus solely on CVD 
treatment to one inclusive of positive health promotion 
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and preservation across the life course, aligning more 
closely with the notion of primordial prevention.7 After 
more than 10 years of practice, the AHA proposed 
its updated approach to better assess CVH in 2022, 
which was named as Life’s Essential 8 (LE8).8 In brief, 
the indicators of LS7 included physical activity, expo-
sure to cigarette smoking, body mass index (BMI), 
fasting blood glucose, total cholesterol, and blood 
pressure (BP), each of which was classified as poor, 
intermediate, or ideal. The newly proposed LE8, which 
enhanced and expanded the definition and methods 
for CVH quantification, modified the scoring algorithm 
of several existing indicators, used non- high- density 
lipoprotein (non- HDL) cholesterol instead of total cho-
lesterol, and added sleep health as the eighth metric. 
Thus, the LE8 included 8 metrics on both health be-
haviors (diet, physical activity, nicotine exposure, sleep 
health) and health factors (BMI, blood glucose, non- 
HDL cholesterol, and BP), and the scale of each metric 
ranged from 0 to 100 points, allowing the generation of 
a new composite CVH score.

Since the proposal of LS7 in 2010, a series of 
population- based researches in diverse settings have 
demonstrated the inverse relationships between num-
bers of ideal CVH metrics and risks of incident CVD.9– 12 
However, little has been known about the exact per-
formance of the new proposed LE8 on CVD risks, 

especially for those non- US populations.13 More im-
portantly, most existing studies about lifestyle- related 
risks either examined relative or absolute risk of CVD 
outcomes, and few assessed the association of 
health behaviors and factors with life expectancy.14,15 
However, uncertainty exists with regard to the associ-
ation of such modifiable risk factors with CVD- free life 
years, a measurement that may be more beneficial to 
establish public health priorities and promote healthy 
aging.

Therefore, we conducted the current study to 
quantify the extent to which CVH measured by the 
new LE8 definition is associated with the number 
of CVD- free life years as indexed by the age at first 
onset of incident CVD, based on a community- based 
prospective cohort of >100 000 adults from Northern 
China.

METHODS
Data are available to researchers on request for pur-
poses of reproducing the results or replicating the 
procedure by directly contacting the corresponding 
author.

Study Population
Participants were derived from the Kailuan study, 
which was conducted among employees of the 
Kailuan company in Northern China. Detailed informa-
tion on the Kailuan study has been described in previ-
ous publications.16– 18 In brief, 101 510 adults, including 
81 110 men and 20 400 women, were recruited at the 
baseline survey from June 2006 to October 2007 and 
followed up biennially until their deaths or the latest visit 
of the ongoing study (December 31, 2020), whichever 
came first. Of 97 275 participants free from CVD at 
baseline, 7520 participants with incomplete informa-
tion on measurements of LE8 metrics were further ex-
cluded, including 4254 for diet, 91 for physical activity, 
99 for nicotine exposure, 100 for sleep health, 717 for 
BMI, 1875 for blood lipids, 46 for FBG, and 338 for BP. 
Ultimately, a total of 89 755 participants were involved 
in the current analyses (Figure S1).

The protocol of Kailuan study conforms to the eth-
ical guidelines of the 1975 Declaration of Helsinki and 
has received ethical committee approval from both 
Kailuan General Hospital (Approval Number: 2006- 05) 
and Beijing Tiantan Hospital (Approval Number: 2010- 
014- 01). Written informed consent was obtained from 
each patient included in the study.

Baseline Information Collection
Baseline information on sociodemographic character-
istics (age at recruitment, sex, income, education at-
tainment), lifestyles (dietary habits, tobacco smoking, 

CLINICAL PERSPECTIVE

What Is New?
• This Chinese population- based cohort study 

of 89 755 participants indicated that a higher 
cardiovascular health (CVH) assessed by Life’s 
Essential 8 was significantly associated with a 
greater number of cardiovascular disease- free 
life years between ages 30 to 80 years, rang-
ing from 40.7 years of low CVH to 43.3 years of 
moderate CVH, and 45.5 years of high CVH.

What Are the Clinical Implications?
• Higher CVH was related to prolonged healthy 

life span free from cardiovascular disease, 
which indicated that primordial cardiovascular 
disease prevention might be an effective strat-
egy for healthy aging in China.

Nonstandard Abbreviations and Acronyms

CVH cardiovascular health
LE8 Life’s Essential 8
LS7 Life’s Simple 7
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physical activity, sleep duration), medical histories 
(previous diagnosis of CVD), and medication records 
(antihypertensive, antidiabetic and lipid- lowering treat-
ments) were collected by well- trained local staff with a 
standardized questionnaire.

Physical examinations and blood biochemical tests 
were also conducted at the baseline survey. Weight 
and height were measured with lightweight clothing, 
and BMI was then calculated as weight in kilograms 
divided by height in meters squared. Three BP mea-
surements were taken with mercury sphygmomanom-
eters, and an average of 3 readings was used in the 
analyses. Overnight fasting venous blood samples 
were drawn for measurements of glucose and lipid lev-
els, and non- HDL cholesterol was calculated as total 
cholesterol minus HDL cholesterol.

CVH Quantification
The LE8 scoring algorithm developed by the AHA 
Presidential Advisory was applied to assess the CVH 
of each participant. Definitions and scorings for each 
component of CVH metrics, including both the health 
behavior domain (diet, physical activity, tobacco/nico-
tine exposure, and sleep health) and the health fac-
tor domain (BMI, blood lipids, blood glucose, and BP) 
were described in detail in Table S1. In simple terms, 
each CVH component was scored on a scale of 0 (the 
lowest) to 100 points (the highest), and the overall and 
2 domain- specific CVH scores were estimated as the 
unweighted average of individual component, also 
ranging from 0 to 100 points. Dietary quality was as-
sessed with habitual consumption of salt, fatty food, 
and tea, each of which has been proven to be signifi-
cantly associated with CVD risks in China.19– 22 Physical 
activity was scored based on minutes of physical ac-
tivity per week, with <20 minutes scored 0 point, 20 
to 60 minutes scored 50 points, and ≥80 minutes as 
100 points. Nicotine exposure was scored based on 
self- reported use of cigarettes, in which 0 points repre-
sented current smokers with ≥1 cigarette/d, 25 points 
represented current smokers with <1 cigarette/d, 50 
points represented former smokers, and 100 points 
represented nonsmokers. Sleep health was evaluated 
based on average hours of sleep per night, with scores 
ranging from 0 (<4 hours) to 100 points (7 to <9 hours), 
in line with the AHA definition. Most health factors were 
scored with the clinical cutting- off values suggested 
by the AHA except for BMI, the score of which was 
modified with overall lower cutting- off values (≥35.0 kg/m2 
scored 0 point and <23.0 kg/m2 scored 100 points) to 
make better adaption to Chinese population. Then, 
CVH status was defined in accordance with recom-
mendations from the AHA, with 80 to 100 points as 
high CVH, 50 to 79 points as moderate CVH, and 0 to 
49 points as low CVH.

Outcomes Ascertainment
During follow- ups from baseline until December 31, 
2020, health status of each participant was annually 
updated and cross- validated through 4 complemen-
tary sources as described previously: the biennial 
face- to face interviews, the medical records from the 
Municipal Social Insurance Institution which covered all 
participants in the Kailuan study, the discharge sum-
maries from 11 hospitals in the Kailuan community 
and the death certificates (without specific causes of 
death) from provincial vital statistics offices.23 Clinical 
outcomes were initially extracted from those linked 
sources according to the International Classification of 
Diseases, Tenth Revision (ICD- 10). Then, all the poten-
tial cases were further reviewed and ascertained by a 
central expert panel, blind to the study design.

The primary outcome of interest in the current study 
was incident CVD, which was defined as a compos-
ite of both stroke (including cerebral infarction, intra-
cranial hemorrhage, and subarachnoid hemorrhage) 
and heart diseases (including myocardial infarction, 
atrial fibrillation, and heart failure). The secondary out-
comes were stroke, heart diseases, and each individ-
ual end point. In accordance with the World Health 
Organization criteria, stroke was diagnosed and 
classified based on neurological signs, clinical symp-
toms, and neuroimages from computed tomography 
or magnetic resonance24; myocardial infarction was 
diagnosed on the basis of clinical symptoms, elec-
trocardiography and dynamic changes in levels of 
cardiac enzyme and other biomarkers.25 In addition, 
atrial fibrillation was confirmed according to electrocar-
diographic documentations of absolutely irregular RR 
intervals and no discernible, distinct P values,26 and 
heart failure was clinically diagnosed on the basis of 
clinical symptoms, echocardiography, chest radiogra-
phy, and electrocardiography.27

Statistical Analysis
Baseline characteristics by CVH statuses of LE8 were 
presented as mean±SD or frequency (percentage), as 
appropriate. Trends across CVH statuses were tested 
with linear regression models for continuous variables 
and Cochran- Armitage tests for categorical variables. 
CVD- free life years was defined as the number of life 
years between age 30 to 80 years free from diagnosis 
of any incident CVD. We chose age 30 years as the 
lower limit value, as this is typically the age at which 
CVD has gradually become a major health concern. For 
the upper limit, the current life expectancy of women 
(80.5 years), which was longer than men (74.7 years), 
was taken as a reference to cover the remaining life 
cycle of the middle- aged Chinese population as much 
as possible. To explore the association between CVH 
and CVD- free life years, hazard ratio (HR) and 95% 
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CI were estimated using flexible parametric survival 
models on the cumulative hazard scale, which allowed 
direct estimation of the conditional cumulative hazard 
function.28,29 The proportional hazard assumption was 
tested based on Schoenfeld residuals and no violations 
were observed (P>0.05).30 Thus, models were gener-
ated as an extension of the traditional Weibull para-
metric model with link function of ln[−ln(S(t))], in which 
the restricted cubic spline was used to estimate the 
ln(t) rather than simply assumed a linear distribution. 
Within these models, we used restricted cubic splines 
with 4 internal knots (determined by the Bayes informa-
tion criterion statistic) to model the baseline hazard for 
different CVH with age as the timescale. Then, CVD- 
free life years according to each CVH category were 
estimated as the areas under CVD- free survival curves 
from age 30 to 80 years, conditional on survival to age 
30 years without incident CVD. Areas under the curve 
were computed via numerical integration with a spline- 
based method, and we estimated CIs via bootstrap-
ping using 100 independent replications. The main 
analyses were performed with 2 models. In the first 
model, no adjustment was made; in the second model, 
we adjusted sex and age at recruitment of participants.

Stratified analysis by sex, years of education, and 
average monthly income were further adopted to in-
vestigate the potential effect modifications of socio-
demographic factors. To evaluate the robustness of 
our findings, 5 sensitivity analyses were conducted, 

including excluding 20 644 individuals exposed to dust 
in underground coal mines; excluding 1025 CVD oc-
curred within the initial 2- year follow- up; redefining the 
outcome of CVD by excluding subarachnoid hemor-
rhage and atrial fibrillation; excluding 8253 individuals 
who died before developing CVD; and further adjusting 
for education and income levels.

All analyses were performed with SAS version 9.4 
(SAS Institute Inc., Cary, NC), stpm2 Macro, and R 
software, version 4.2.1 (R Foundation for Statistical 
Computing, Vienna, Austria), survminer and ggplot2 
package. Tests were 2- sided, with statistical signifi-
cance set at P<0.05.

RESULTS
Of all the 89 755 participants included, the mean 
age at enrollment was 50.9 years and 79.2% were 
men (Table 1). In general, the overall CVH score was 
65.8±11.4 points, of which diets (38.7±15.1 points) and 
BP (56.6±34.4 points) scored the lowest among all 
the health behaviors and health factors, respectively. 
Using categorical considerations suggested by the 
AHA, 8309 (9.3%) individuals were classified into the 
low CVH status, 72 278 (80.5%) into the moderate CVH 
status, and 9168 (10.2%) into the high CVH status, re-
spectively. In addition, we observed that participants 
with more advantageous CVH scores were significantly 

Table 1. Baseline Characteristics by CVH Status of LE8

Characteristics All participants
Low CVH 
(0– 49 points)

Moderate CVH 
(50– 79 points)

High CVH 
(80– 100 points) P trend

Participants, n (%) 89 755 (100) 8309 (9.3) 72 278 (80.5) 9168 (10.2) …

Age at baseline, mean±SD, y 50.9±12.3 51.7±10.0 51.5±12.2 45.6±13.7 <0.0001

Men, n (%) 71 090 (79.2) 7938 (95.5) 58 618 (81.1) 4534 (49.5) <0.0001

High school or above, n (%) 18 153 (20.2) 1361 (16.4) 13 516 (18.7) 3276 (35.8) <0.0001

Personal monthly income ≥800 
CNY, n (%)

12 716 (14.2) 1318 (15.9) 9770 (13.5) 1628 (17.8) <0.0001

CVH scores of LE8, mean±SD, out of 100 possible points

Overall 65.8±11.4 44.1±5.1 66.1±7.9 83.8±2.9 <0.0001

Health behaviors 60.9±15.0 39.9±13.4 61.6±13.4 74.4±6.9 <0.0001

Diet 38.7±15.1 34.7±17.1 38.6±14.6 42.9±15.9 <0.0001

Physical activity 53.1±24.2 38.5±29.7 53.8±23.2 61.1±21.5 <0.0001

Tobacco/nicotine exposure 64.0±45.9 15.8±32.9 65.3±45.4 97.5±13.7 <0.0001

Sleep health 87.7±21.9 70.5±29.4 88.6±20.8 96.1±11.5 <0.0001

Health factors 70.8±17.0 48.3±13.5 70.5±14.4 93.2±6.5 <0.0001

BMI 68.0±24.6 51.7±21.2 66.9±23.8 92.0±15.1 <0.0001

Blood lipids (non- HDL 
cholesterol)

73.2±28.5 48.8±27.7 73.5±27.8 93.6±15.6 <0.0001

Blood glucose 85.3±24.2 64.7±30.1 86.1±23.3 98.1±8.8 <0.0001

BP 56.6±34.4 28.2±31.1 55.7±33.2 89.1±15.6 <0.0001

Values were represented by mean±SD for continuous variables and frequency (percentage) for categorical variables. Trends of baseline characteristics 
across CVH statuses were tested with linear regression for continuous variables and Cochran- Armitage test for categorical variables. BMI indicates body mass 
index; BP, blood pressure; CNY, Chinese yuan; CVH, cardiovascular health; HDL, high- density lipoprotein; and LE8, Life’s Essential 8.
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younger and more possibly to be women and of higher 
socioeconomic status (Ptrend<0.0001).

During follow- up from the baseline survey to 
December 31, 2020, a total of 9977 cases of incident 
CVD, including 6031 strokes and 4577 heart diseases, 
were documented. As shown in Figure 1, the CVD- free 
survival curves, estimated on condition survival to age 
30 years without any CVD events, illustrated a graded 
declined CVD risk along with higher CVH scores. The 
HR (95% CI) for CVD decreased along with the in-
creasing CVH scores. In comparison with the lowest 
scores of 0 to 29 points, the HRs (95% CI) of CVH 
scores of 50 to 59 points and 90 to 100 points were 
0.49 (0.36– 0.67) and 0.20 (0.11– 0.36), respectively 
(Table S2). Accordingly, individuals with CVH scores of 
0 to 29 points had a mean of 42.5 (40.7– 44.4) CVD- free 
life years between 30 and 80 years, while the estimate 
for those with the highest scores of 90 to 100 points 
reached up to 48.4 (47.6– 49.1) years (Table  2). This 
gradient relationship remained significant after further 
adjustment of age at baseline and sex, and the cor-
responding estimates were 38.3 (36.9– 40.2) and 45.6 
(44.1– 47.4) years, respectively.

The numbers of CVD- free life years according to 
overall and domain- specific CVH statuses of LE8 
were provided in Table  3 and the Kaplan– Meier plot 
was shown in Figure S2. Generally, the age-  and sex- 
adjusted CVD- free life years were 40.7 (40.3– 41.0) 
years for participants with overall low CVH, 43.3 (43.0– 
43.5) years for those with moderate CVH and 45.5 
(45.1– 45.9) years for those with high CVH. More specif-
ically, individuals with high CVH of health behaviors had 
1.2 additional years free from CVD than those with low 
CVH of health behaviors (44.3 [43.9– 44.8] years ver-
sus 43.1 [42.7– 43.4] years). Similar tendency was also 
observed in the HR (95% CI) of different CVH groups 
(Table S3). The benefits seemed to be more obvious 
when evaluated with health factors. Comparing high 
CVH of health factors with low CVH was associated 
with 4.6 additional CVD- free life years (45.2 [44.9– 45.5] 
years versus 40.6 [40.3– 41.0] years).

A generally consistent association was found be-
tween a high CVH of most LE8 components and lon-
ger CVD- free life years, which was more significant 
among health factors compared with health behaviors. 
Among all the CVH components, healthy diet as well 
as avoidance of tobacco exposure exerted stronger 
protective effects in the health behavior domain, and 
a high CVH of BP was related to the most remark-
able gains of CVD- free life years in the health factor 
domain (Table  S4). The associations of CVH status 
on CVD subtypes were further examined. Taking low 
CVH as reference, participants with high CVH had 
about 4.0 (47.2 [46.9– 47.6] years versus 43.2 [42.7– 
43.6] years) and 3.0 (47.6 [47.2– 47.9] years versus 44.6 
[44.1– 45.0] years) additional years free from stroke and 

heart diseases, respectively. Similar relationships were 
also observed for each individual end point of CVD 
(Table S5).

Results of subgroup analyses were presented in 
Figure  2, which indicated consistent relationships of 
CVH status with incident CVD across sex, years of 
education, and average monthly income. In addition, 
further excluding individuals exposed to dust in under-
ground coal mines or incident CVD occurred within the 
initial 2- year follow- up did not considerably alter the 
significant association (Tables S6 and S7). Results of 
the other sensitivity analyses were also generally con-
sistent with our primary findings (Tables  S8 through 
S10).

Figure 1. Cardiovascular disease- free survival probability 
by cardiovascular health scores of Life’s Essential 8.
Solid lines represented point estimates of survival probability 
and shaded areas represented 95% CIs, which were estimated 
conditional on survival to age 30 years without cardiovascular 
disease. CVD indicates cardiovascular disease; and CVH, 
cardiovascular health.

Table 2. Estimated Numbers of CVD- Free Life Years By 
CVH Scores of LE8

CVH score
No. of 
cases/total

CVD- free life years from age 30 to 
80 years (95% CI)

Unadjusted
Age- and 
sex- adjusted

0– 29 points 39/150 42.5 (40.7– 44.4) 38.3 (36.9– 40.2)

30– 39 points 284/1397 43.8 (43.2– 44.4) 39.8 (39.1– 40.4)

40– 49 points 1229/6762 44.7 (44.4– 45.0) 40.6 (40.1– 41.0)

50– 59 points 2676/18 261 46.0 (45.9– 46.2) 41.9 (41.5– 42.2)

60– 69 points 3428/29 278 46.9 (46.8– 47.0) 43.0 (42.6– 43.2)

70– 79 points 1899/24 739 47.7 (47.6– 47.8) 44.4 (44.1– 44.7)

80– 89 points 406/8814 48.1 (48.0– 48.3) 45.4 (45.0– 45.7)

90– 100 
points

16/354 48.4 (47.6– 49.1) 45.6 (44.1– 47.4)

CVD indicates cardiovascular disease; CVH, cardiovascular health; and 
LE8, Life’s Essential 8.
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DISCUSSION
Based on this large prospective cohort study, we 
observed that a higher CVH evaluated by the latest- 
proposed LE8 metrics was significantly associated 
with gains in years lived without CVD between ages 
30 to 80 years. The age-  and sex-  adjusted CVD- free 
life years ranged from 38.3 years among individuals 
with CVH scores of 0 to 29 points to 45.6 years among 
those with CVH scores of 90 to 100 points. In com-
parison with low CVH, moderate and high CVH classi-
fied with categorical considerations suggested by the 
AHA were significantly associated with about 2.6 and 
4.8 additional adjusted- years without incident CVD, 
respectively. Additionally, a high CVH of individual do-
main and component was also found to be consist-
ently related to longer CVD- free life years, and similar 
trends were observed when individual major CVD sub-
types were considered instead of the total.

Although few population- based investigations fo-
cusing on CVH metrics and CVD- free life years were 
conducted before, our results were generally compa-
rable with previous studies on the relationship between 
modifiable lifestyle- related factors and CVD risks 

quantified by other indicators.9– 11,31– 33 Most studies 
defining CVH with LS7 reported that higher numbers 
of ideal CVH metrics were significantly associated with 
reduced incidence rates and HRs of incident CVD as 
well as the occurrence of myocardial infarction, stroke, 
atrial fibrillation, and heart failure.10,32– 34 Several studies 
have further estimated the short- term or lifetime CVD 
risks related to profiles of modifiable lifestyle- related 
risk factors. The Chinese Multi- Provincial Cohort 
Study, for instance, suggested that the lifetime risk of 
CVD up to age 80 years increased from 4.1% to 51.1% 
for men and from 1.9% to 38.6% for women at age 
35 years, respectively, with the increasing numbers 
of risk factors.35 Similarly, an individual- level meta- 
analysis, which stratified participants into mutually ex-
clusive categories of 4 lifestyle factors (BP, cholesterol 
level, smoking, and diabetes), has indicated that pop-
ulation with an optimal risk- factor profile had substan-
tially lower risks of CVD mortality through the age of 
80 years than those with ≥2 major risk factors.36

Along with the release of updated LE8 scoring al-
gorithm, the recent analysis of the National Health and 
Nutrition Examination Survey has proven that the LE8 
score was highly correlated with the original LS7, and 

Table 3. Estimated Numbers of CVD- Free Life Years By Overall and Domain- Specific CVH Statuses of LE8 and for Major 
CVD Subtypes

CVH status No. of cases/total

CVD- free life years from age 30 to 80 years (95% CI)

Unadjusted Age- and sex- adjusted

Overall

Low (0– 49 points) 1552/8309 44.5 (44.3– 44.7) 40.7 (40.3– 41.0)

Moderate (50– 79 points) 8003/72 278 46.9 (46.8– 47.0) 43.3 (43.0– 43.5)

High (80– 100 points) 422/9168 48.1 (48.0– 48.3) 45.5 (45.1– 45.9)

By individual domains

Health behaviors

Low (0– 49 points) 2569/22 143 46.1 (45.9– 46.2) 43.1 (42.7– 43.4)

Moderate (50– 79 points) 6971/63 549 46.9 (46.8– 47.0) 43.4 (43.1– 43.6)

High (80– 100 points) 437/4063 47.8 (47.6– 48.0) 44.3 (43.9– 44.8)

Health factors

Low (0– 49 points) 2191/10 414 45.1 (44.9– 45.3) 40.6 (40.3– 41.0)

Moderate (50– 79 points) 5972/49 101 46.7 (46.6– 46.8) 43.2 (42.8– 43.4)

High (80– 100 points) 1814/30 240 47.8 (47.7– 47.9) 45.2 (44.9– 45.5)

For major CVD subtypes

Stroke

Low (0– 49 points) 988/8309 46.3 (46.1– 46.5) 43.2 (42.7– 43.6)

Moderate (50– 79 points) 4810/72 278 48.1 (48.0– 48.1) 45.4 (45.1– 45.7)

High (80– 100 points) 233/9168 48.9 (48.8– 49.0) 47.2 (46.9– 47.6)

Heart diseases

Low (0– 49 points) 678/8309 47.5 (47.3– 47.6) 44.6 (44.1– 45.0)

Moderate (50– 79 points) 3696/72 278 48.5 (48.5– 48.6) 46.3 (46.0– 46.6)

High (80– 100 points) 203/9168 49.1 (48.9– 49.2) 47.6 (47.2– 47.9)

CVD indicates cardiovascular disease; CVH, cardiovascular health; and LE8, Life’s Essential 8.
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could reflect greater inter- individual variations among 
the US population.13 Although the association of CVH 
assessed by the updated LE8 scoring algorithm with 
CVD- free life years has not been reported before, 
a previous study using the original scale of LS7 has 
indicated that years of life expectancy free from CVD 
were 38.36, 45.00, and 50.34 years in participants with 
consistently low, moderate, and high CVH at the index 

age of 35 years, respectively.31 Our current analysis 
adopting LE8 metrics showed agreement with the past 
study and the findings were consistent across major 
CVD subtypes and irrespective of age, sex, and socio-
economic status.

We observed that a high CVH of health factors 
seemed to be associated with more obvious gains in 
CVD- free life years in comparison with that of health 

Figure 2. Subgroup analyses for estimated number of cardiovascular disease- free life years by cardiovascular health status 
of Life’s Essential 8.
The squares represent point estimates of numbers of cardiovascular disease- free life years, and the horizontal lines represent 95% 
CIs, which were estimated conditional on survival to age 30 years without cardiovascular disease and adjusted by age and sex. CNY 
indicates Chinese Yuan; CVD, cardiovascular disease; and CVH, cardiovascular health.
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behaviors, which was to some extent attributed to the 
hypothesis that the protection afforded by health behav-
iors may be partially achieved via optimizing the levels of 
health factors. These findings were consistent with find-
ings from the project of Prediction for Atherosclerotic 
CVD Risk in China (China- PAR project), which assessed 
CVH with the former LE7.11 More specifically, among all 
the health factors, a high CVH of BP was found to imply 
the largest gains of life expectancy free from CVDs, in-
dicating the importance of continuous management for 
hypertension. By comparison, achieving a high CVH of 
health behaviors was also related to a moderate exten-
sion of CVD- free life years, less remarkable than that of 
health behaviors. Improving health behaviors, however, 
may still provide significant challenges and opportuni-
ties for CVD prevention, in consideration of the current 
low prevalence of ideal health behaviors.

By adopting the new approach to assess CVH of 
each participant, we used the more predictive non- HDL 
cholesterol instead of total cholesterol and the potential 
influence of the sleep duration was further considered. 
In addition, we calculated the CVD- free life years sub-
stituted for ubiquitous relative risk estimates, which was 
an absolute quantitative measurement and more intui-
tive for the public to understand. Other advantages of 
our study included the prospective cohort design, the 
large sample size, as well as the long- term follow- up.

Nevertheless, several limitations also merit discus-
sion when interpreting the results. Because of lack of de-
tailed dietary patterns, we modified the recommended 
scoring algorithm of diet quality for a better adaption 
to our study. Although this surrogate measurement as-
sessed by intake of salt, fatty food, and tea intake could 
partially reflect the overall dietary pattern, potential in-
fluence of other dietary ingredients, such as fresh fruits 
and red meat, might be ignored in the current analy-
sis. Secondly, other crucial CVD risk factors including 
social- ecological determinants, psychological status, 
and genetic predisposition were not evaluated in our 
study because of lack of data. However, no significant 
modification effects of sociodemographic factors were 
observed in the stratified analyses. More evidence on 
the potential effects of psychological health as well as 
genetic susceptibility is urgently needed. Thirdly, we lim-
ited the estimation of CVD- free years to between ages 
30 to 80 years. Although this age range has taken more 
consideration of younger populations than previous 
studies and was consistent with current health policies, 
further research covering the entire life span would be 
more informative for overall improvement of CVH.29,31,37 
Fourthly, CVH as well as potential confounders were 
assessed with single measurements at baseline only, 
which could not reflect the influence of changes over 
the follow- up. Studies with additional consideration for 
time- varying exposures are warranted to further explore 
the association of CVH with numbers of CVD- free life 

years. Moreover, since all the participants in our study 
were selected from the Kailuan community and not a 
representative sample for the general Chinese popula-
tion, the generalizability of our findings might be limited 
to some extent.

In conclusion, the results of our study indicated a 
consistent gradient association between CVH scores 
measured by the updated LE8 metrics and CVD- free 
life years between ages 30 to 80 years, which sug-
gested that promoting CVH of the general population 
might prolong their healthy life span. These findings 
provided support to primordial CVD prevention as an 
important strategy for healthy aging in China.
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Table S1. Definition and scoring approach for quantifying CVH of LE8. 

Domain  CVH metric Method of measurement Quantification of CVH metric 

Health 

behaviors 
Diet 

Measurement:  

Self-reported intake of salt, fatty foods, and tea 

 

Example tools for measurement:  

What flavor do you prefer?   

How often do you eat fatty foods?  

How often do you drink tea? 

Metric: Surrogate measurement of diet quality, calculated as the 

unweighted average of salt, fatty food, and tea scoring. 

Scoring:  

Points Levels/Frequency 

Salt intake 

100 < 6g/day  

50 6–12 g/day  

0 > 12 g/day  

Fatty food intake  

100 < 1 time/week 

50 1–3 times/week 

0 >3 times/week 

Tea consumption 

100 >3 times/week 

75 1–3 times/week 

50 1–3 times/month 

25 < 1 time/month 

0 Never  



Continued 

Domain  Metric Method of measurement Quantification of CVH metrics 

Health 

behaviors 

Physical 

activity 

Measurements:  

Self-reported minutes of physical activity per week. 

 

Example tools for measurement:  

How many times did you usually spend on physical activity  

(Note: It took at least 20 minutes each time)? 

Metric: Minutes of physical activity per week 

Scoring:  

Points Minutes 

100 ≥ 80  

50 20–60 

0 < 20 

Tobacco/ 

Nicotine 

exposure 

Measurements:  

Self-reported use of cigarettes 

 

Example tools for measurement:  

Do you currently smoke cigarettes?  

(Never smoker, former smoker, some days, every day) 

Metric: Smoking 

Scoring:  

Points Status 

100 Never smoker 

50 Former smoker, quit ≥ 1 year 

25 Current smoker, < 1 cigarette/d 

0 Current smoker, ≥ 1 cigarette/d 



Continued 

Domain  Metric Method of measurement Quantification of CVH metrics 

Health 

behaviors 
Sleep health 

Measurements:  

Self-reported average hours of sleep per night 

 

Example tools for measurement:  

On average, how many hours of sleep do you get per night? 

Metric: Average hours of sleep per night  

Scoring:  

Points Level 

100 7–< 9 

90 9–< 10 

70 6–< 7 

40 5–< 6 or ≥ 10 

20 4–< 5 

0 < 4 

Health 

factors 

Body mass 

index 

Measurements:  

Body weight (kg) divided by height squared(m²) 

 

Example tools for measurement:  

Objective measurement of height and weight 

Metric: BMI (kg/m2) * 

Scoring:  

Points Level 

100 < 23.0 

70 23.0–24.9 

30 25.0–29.9 

15 30.0–34.9 

0 ≥ 35.0 



Continued 

Domain  Metric Method of measurement Quantification of CVH metrics 

Health 

factors 

Blood lipids 

Measurements:  

Plasma total and HDL cholesterol with the calculation of 

non-HDL cholesterol. 

 

Example tools for measurement:  

Fasting blood sample. 

Non-HDL cholesterol unit conversion: 

1 mg/dL=0.02586 mmol/L 

Metric: Non–HDL cholesterol (mmol/L) 

Scoring:  

Points Level 

100 < 3.36 

60 3.36–4.13 

40 4.13–4.90 

20 4.90–5.68 

0 ≥ 5.69 

If drug-treated level, subtract 20 points 

Blood glucose 

Measurements:  

FBG 

 

Example tools for measurement:  

Fasting blood sample. 

FBG unit conversion: 

1 mg/dL = 0.056 mmol/L 

Metric: FBG (mmol/L)  

Scoring:  

Points Level 

100 No history of diabetes and FBG < 5.6 

60 No diabetes and FBG 5.6–6.9 

40 Diabetes with FBG < 8.6 

30 Diabetes with FBG 8.6–10.1 

20 Diabetes with FBG 10.2–11.6 

10 Diabetes with FBG 11.7–13.2 

0 Diabetes with FBG ≥ 13.3 



Continued 

Domain  Metric Method of measurement Quantification of CVH metrics 

Health 

factors 
Blood pressure 

Measurements:  

Appropriately measured systolic and diastolic BP 

 

Example tools for measurement:  

Corrected Mercury sphygmomanometer 

Metric: Systolic and diastolic BPs (mmHg) 

Scoring:   

Points Level 

100 <120/<80 (Optimal)  

75 120–129/<80 (Elevated) 

50 130–139 or 80–89 (Stage I hypertension)  

25 140–159 or 90–99 

0 ≥160 or ≥100 

Subtract 20 points if treated level 

BP, blood pressure; CVH, cardiovascular health; FBG, fasting blood glucose; HDL, high-density lipoprotein; LE8, Life’s Essential 8. 

* The scoring algorithm of BMI was modified with a lower cutting-off point for each score to better adapt to Chinese population. The original American Heart 

Association cut points for BMI was <25 kg/m2 for 100 points, 25.0–29.9 kg/m2 for 70 points, 30.0–34.9 kg/m2 for 30 points, 35.0–39.9 kg/m2 for 15 points, and ≥ 

40.0 kg/m2 for 0 point, respectively.



Table S2. HR (95%CI) of CVH scores of LE8 for CVD.  

CVH score No. of cases/Total 
HR (95% CI) 

Unadjusted Age-and sex-adjusted 

0-29 points 39/150 1.00 1.00 

30-39 points 284/1,397 0.78 (0.55, 1.08) 0.75 (0.54, 1.05) 

40-49 points 1,229/6,762 0.64 (0.47, 0.88) 0.64 (0.46, 0.88) 

50-59 points 2,676/18,261 0.46 (0.33, 0.63) 0.49 (0.36, 0.67) 

60-69 points 3,428/29,278 0.35 (0.25, 0.48) 0.39 (0.28, 0.53) 

70-79 points 1,899/24,739 0.24 (0.18, 0.34) 0.27 (0.20, 0.37) 

80-89 points 406/8,814 0.20 (0.14, 0.27) 0.21 (0.15, 0.30) 

90-100 points 16/354 0.17 (0.09, 0.30) 0.20 (0.11, 0.36) 

CVD, cardiovascular disease; CVH, cardiovascular health; CI, confidence interval; HR, hazard 

ratio; LE8, Life’s Essential 8. 

 



Table S3. HR (95%CI) of overall and domain-specific CVH statuses of LE8 for CVD and its 

major subtypes.  

CVH status  
No. of 

cases/Total 

HR (95% CI) 

Unadjusted Age-and sex-adjusted 

Overall 

Low (0-49 points) 1,552/8,309 1.00 1.00 

Moderate (50-79 points) 8,003/72,278 0.51 (0.48, 0.54) 0.57 (0.54, 0.61) 

High (80-100 points) 422/9,168 0.29 (0.26, 0.33) 0.33 (0.29, 0.37) 

By individual domains 

Health behaviors 

Low (0-49 points) 2,569/22,143 1.00 1.00 

Moderate (50-79 points) 6,971/63,549 0.76 (0.73, 0.80) 0.93 (0.89, 0.97) 

High (80-100 points) 437/4,063 0.51 (0.46, 0.57) 0.74 (0.67, 0.82) 

Health factors 

Low (0-49 points) 2,191/10,414 1.00 1.00 

Moderate (50-79 points) 5,972/49,101 0.62 (0.59, 0.65) 0.59 (0.56, 0.62) 

High (80-100 points) 1,814/30,240 0.39 (0.37, 0.42) 0.35 (0.33, 0.38) 

For major CVD subtypes 

Stroke 

Low (0-49 points) 988/8,309 1.00 1.00 

Moderate (50-79 points) 4,810/72,278 0.49 (0.46, 0.53) 0.57 (0.55, 0.60) 

High (80-100 points) 233/9,168 0.26 (0.23, 0.30) 0.43 (0.40, 0.46) 

Heart diseases 

Low (0-49 points) 678/8,309 1.00 1.00 

Moderate (50-79 points) 3,696/72,278 0.49 (0.46, 0.53) 0.60 (0.55, 0.65) 

High (80-100 points) 203/9,168 0.26 (0.23, 0.30) 0.36 (0.31, 0.42) 

CVD, cardiovascular disease; CVH, cardiovascular health; CI, confidence interval; HR, hazard 

ratio; LE8, Life’s Essential 8. 



Table S4. Estimated numbers of CVD-free life years by component-specific CVH status of LE8. 

CVH status 
No. of 

cases/Total 

CVD-free life years from age 30 to 80 years (95%CI) HR (95%CI) 

Unadjusted Age-and sex- adjusted Unadjusted Age-and sex- adjusted 

Diet    

Low (0-49 points) 7,584/67,038 46.7 (46.7, 46.8) 43.4 (43.1, 43.6) 1.00 1.00 

Moderate (50-79 points) 2,158/20,743 46.9 (46.8, 47.0) 43.6 (43.3, 43.9) 0.94 (0.90, 0.99) 0.94 (0.89, 0.98) 

High (80-100 points) 235/1,974 47.2 (46.8, 47.5) 43.7 (43.1, 44.3) 0.85 (0.75, 0.97) 0.92 (0.81, 1.05) 

Physical activity    

Low (0-49 points) 743/7,915 46.2 (45.9, 46.4) 43.5 (43.0, 43.9) 1.00 1.00 

Moderate (50-79 points) 7,331/68,298 46.7 (46.6, 46.8) 43.4 (43.0, 43.6) 0.86 (0.80, 0.93) 1.03 (0.95, 1.11) 

High (80-100 points) 1,903/13,542 47.3 (47.2, 47.4) 43.7 (43.4, 44.0) 0.68 (0.62, 0.74) 0.94 (0.86, 1.03) 

Tobacco/nicotine exposure   

Low (0-49 points) 3,626/30,785 46.1 (46, 46.2) 43.1 (42.7, 43.3) 1.00 1.00 

Moderate (50-79 points) 649/4,633 47.2 (47, 47.4) 43.6 (43.1, 44.0) 0.68 (0.63, 0.74) 0.89 (0.82, 0.97) 

High (80-100 points) 5,702/54,337 47.1 (47, 47.1) 43.5 (43.2, 43.7) 0.72 (0.69, 0.75) 0.91 (0.87, 0.95) 

Sleep health   

Low (0-49 points) 1,140/8,574 47.1 (46.9, 47.3) 43.4 (43.0, 43.8) 1.00 1.00 



CVH status 
No. of 

cases/Total 

CVD-free life years from age 30 to 80 years (95%CI) HR (95%CI) 

Unadjusted Age-and sex- adjusted Unadjusted Age-and sex- adjusted 

Moderate (50-79 points) 2,039/17,207 46.9 (46.8, 47.0) 43.6 (43.2, 43.9) 1.08 (1.01, 1.16) 0.97 (0.90, 1.04) 

High (80-100 points) 6,798/63,974 46.7 (46.6, 46.8) 43.4 (43.1, 43.6) 1.16 (1.09, 1.24) 1.01 (0.95, 1.07) 

BMI   

Low (0-49 points) 1,085/7,122 45.5 (45.2, 45.7) 41.6 (41.2, 41.9) 1.00 1.00 

Moderate (50-79 points) 6,717/56,639 46.6 (46.5, 46.7) 43.3 (43.0, 43.5) 0.71 (0.67, 0.76) 0.69 (0.65, 0.74) 

High (80-100 points) 2,175/25,994 47.6 (47.5, 47.7) 44.5 (44.2, 44.8) 0.49 (0.46, 0.53) 0.52 (0.48, 0.55) 

Blood lipids   

Low (0-49 points) 2,703/19,948 46.3 (46.1, 46.4) 42.7 (42.4, 43.0) 1.00 1.00 

Moderate (50-79 points) 2,977/25,998 46.7 (46.5, 46.8) 43.4 (43.0, 43.6) 0.87 (0.83, 0.92) 0.87 (0.82, 0.91) 

High (80-100 points) 4,297/43,809 47.1 (47.0, 47.2) 43.9 (43.6, 44.2) 0.74 (0.70, 0.77) 0.76 (0.73, 0.80) 

Blood glucose   

Low (0-49 points) 1,681/8,073 45.5 (45.2, 45.6) 40.9 (40.5, 41.2) 1.00 1.00 

Moderate (50-79 points) 2,200/18,650 46.6 (46.4, 46.7) 43.2 (42.9, 43.5) 0.72 (0.68, 0.77) 0.61 (0.57, 0.65) 

High (80-100 points) 6,096/63,032 47.1 (47.0, 47.2) 43.8 (43.5, 44.1) 0.60 (0.57, 0.63) 0.53 (0.50, 0.56) 

Blood pressure   



CVH status 
No. of 

cases/Total 

CVD-free life years from age 30 to 80 years (95%CI) HR (95%CI) 

Unadjusted Age-and sex- adjusted Unadjusted Age-and sex- adjusted 

Low (0-49 points) 4,714/25,586 45.9 (45.8, 46.0) 41.4 (41.0, 41.7) 1.00 1.00 

Moderate (50-79 points) 4,273/45,335 47.2 (47.1, 47.3) 43.9 (43.6, 44.2) 0.65 (0.62, 0.67) 0.57 (0.55, 0.60) 

High (80-100 points) 990/18,834 47.6 (47.5, 47.7) 45.1 (44.7, 45.4) 0.55 (0.51, 0.59) 0.43 (0.40, 0.46) 

BMI, body mass index; CVD, cardiovascular disease; CVH, cardiovascular health; CI, confidence interval; LE8, Life’s Essential 8; HR, hazard ratio.



Table S5. Estimated numbers of CVD-free life years by CVH status of LE8 for CVD subtypes. 

CVH status 
No. of 

cases/Total 

CVD-free life years from age 30 to 80 years (95%CI) HR (95%CI) 

Unadjusted Age-and sex- adjusted Unadjusted Age-and sex- adjusted 

Cerebral infarction 

Low (0-49 points) 878/8,309 46.7 (46.5, 46.9) 43.2 (42.7, 43.7) 1.00 1.00 

Moderate (50-79 points) 4,118/72,278 48.3 (48.3, 48.4) 45.5 (45.2, 45.8) 0.47 (0.44, 0.51) 0.55 (0.51, 0.59) 

High (80-100 points) 193/9,168 49.1 (48.9, 49.2) 47.3 (46.9, 47.6) 0.25 (0.21, 0.29) 0.29 (0.25, 0.34) 

Intracranial hemorrhage 

Low (0-49 points) 122/8,309 49.4 (49.4, 49.5) 49.2 (49.0, 49.4) 1.00 1.00 

Moderate (50-79 points) 760/72,278 49.6 (49.6, 49.6) 49.4 (49.3, 49.5) 0.66 (0.55, 0.80) 0.74 (0.61, 0.90) 

High (80-100 points) 38/9,168 49.7 (49.7, 49.8) 49.6 (49.5, 49.7) 0.36 (0.25, 0.52) 0.40 (0.28, 0.58) 

Subarachnoid hemorrhage 

Low (0-49 points) 20/8,309 49.8 (49.8, 49.9) 49.7 (49.6, 49.8) 1.00 1.00 

Moderate (50-79 points) 125/72,278 49.8 (49.8, 49.9) 49.8 (49.7, 49.8) 0.67 (0.42, 1.08) 0.71 (0.44, 1.14) 

High (80-100 points) 13/9,168 49.8 (49.8, 49.9) 49.8 (49.7, 49.8) 0.76 (0.38, 1.53) 0.68 (0.33, 1.40) 

Myocardial infarction 

Low (0-49 points) 244/8,309 49.0 (48.9, 49.1) 48.5 (48.2, 48.7) 1.00 1.00 



CVH status 
No. of 

cases/Total 

CVD-free life years from age 30 to 80 years (95%CI) HR (95%CI) 

Unadjusted Age-and sex- adjusted Unadjusted Age-and sex- adjusted 

Moderate (50-79 points) 1,304/72,278 49.4 (49.4, 49.4) 49.0 (48.8, 49.1) 0.55 (0.48, 0.63) 0.64 (0.56, 0.73) 

High (80-100 points) 43/9,168 49.7 (49.7, 49.8) 49.5 (49.4, 49.6) 0.20 (0.15, 0.28) 0.25 (0.18, 0.34) 

Atrial fibrillation 

Low (0-49 points) 132/8309 49.4 (49.3, 49.5) 48.1 (47.7, 48.6) 1.00 1.00 

Moderate (50-79 points) 865/72278 49.6 (49.6, 49.6) 48.6 (48.4, 48.9) 0.63 (0.53, 0.76) 0.70 (0.58, 0.84) 

High (80-100 points) 73/9168 49.6 (49.5, 49.7) 48.7 (48.4, 49.0) 0.60 (0.45, 0.79) 0.65 (0.49, 0.87) 

Heart failure 

Low (0-49 points) 390/8,309 48.5 (48.4, 48.6) 46.0. (45.5, 46.5) 1.00 1.00 

Moderate (50-79 points) 2,051/72,278 49.2 (49.1, 49.2) 47.5 (47.2, 47.8) 0.51 (0.46, 0.57) 0.56 (0.50, 0.62) 

High (80-100 points) 118/9,168 49.4 (49.3, 49.5) 48.3 (48.0, 48.6) 0.32 (0.26, 0.40) 0.35 (0.28, 0.43) 

CVD, cardiovascular disease; CVH, cardiovascular health; CI, confidence interval; LE8, Life’s Essential 8; HR, hazard ratio.



Table S6. Estimated numbers of CVD-free life years by CVH status of LE8, excluding 20,644 

individuals exposed to dust in underground coal mines. 

CVH status 
No. of 

cases/Total 

CVD-free life years from age 30 to 80 years (95%CI) 

Unadjusted Age-and sex- adjusted 

Low (0-49 points) 983/4,992 44.7 (44.4, 45.0) 40.6 (40.2, 41.1) 

Moderate (50-79 points) 6,268/55,915 47.0 (46.9, 47.0) 43.3 (43.0, 43.6) 

High (80-100 points) 349/8,204 48.2 (48.0, 48.4) 45.7 (45.2, 46.1) 

CVD, cardiovascular disease; CVH, cardiovascular health; CI, confidence interval; LE8, Life’s 

Essential 8. 



Table S7. Estimated numbers of CVD-free life years by CVH status of LE8, excluding 1,025 

incident CVD occurred within the initial two-year follow-up. 

CVH status 
No. of 

cases/Total 

CVD-free life years from age 30 to 80 years (95%CI) 

Unadjusted Age-and sex- adjusted 

Low (0-49 points) 1,396/8,153 45.0 (44.7, 45.2) 40.2 (39.8, 40.5) 

Moderate (50-79 points) 7,169/71,444 47.2 (47.1, 47.3) 42.6 (42.3, 42.9) 

High (80-100 points) 387/9,133 48.3 (48.1, 48.4) 44.7 (44.3, 45.1) 

CVD, cardiovascular disease; CVH, cardiovascular health; CI, confidence interval; LE8, Life’s 

Essential 8. 



Table S8. Estimated numbers of CVD-free life years by CVH status of LE8, with the 

redefined CVD excluding subarachnoid hemorrhage and atrial fibrillation. 

CVH status 
No. of 

cases/Total 

CVD-free life years from age 30 to 80 years (95%CI) 

Unadjusted Age-and sex- adjusted 

Low (0-49 points) 1,451/8,309 44.8 (44.6, 45.1) 39.9 (39.5, 40.2) 

Moderate (50-79 points) 7,344/72,278 47.2 (47.1, 47.2) 42.7 (42.4, 42.9) 

High (80-100 points) 363/9,168 48.4 (48.2, 48.5) 45.2 (44.8, 45.6) 

CVD, cardiovascular disease; CVH, cardiovascular health; CI, confidence interval; LE8, Life’s 

Essential 8. 



Table S9. Estimated numbers of CVD-free life years by CVH status of LE8, excluding 8,253 

individuals who died without a diagnosis of CVD. 

CVH status 
No. of 

cases/Total 

CVD-free life years from age 30 to 80 years 

(95%CI) 

Unadjusted 
Age-and sex- 

adjusted 

Low (0-49 points) 983/4,992 43.7 (43.4, 43.9) 39.6 (39.2, 39.9) 

Moderate (50-79 points) 6,268/55,915 46.4 (46.3, 46.5) 42.4 (42.2, 42.6) 

High (80-100 points) 349/8,204 47.8 (47.6, 48.0) 44.8 (44.4, 45.2) 

CVD, cardiovascular disease; CVH, cardiovascular health; CI, confidence interval; LE8, Life’s 

Essential 8. 



Table S10. Estimated numbers of CVD-free life years by CVH status of LE8, further 

adjusted for education and income. 

CVH status No. of cases/Total 
CVD-free life years from age 30 to 80 

years (95%CI) 

Low (0-49 points) 1,552/8,309 39.5 (39.2, 39.8) 

Moderate (50-79 points) 8,003/72,278 42.3 (42.0, 42.5) 

High (80-100 points) 422/9,168 44.6 (44.2, 45.0) 

CVD, cardiovascular disease; CVH, cardiovascular health; CI, confidence interval; LE8, Life’s 

Essential 8. 

 



Figure S1. Flow chart of participants included and excluded in the analyses. 

 

Participants were included in the analyses if they did not have a history of CVD at baseline, had 

valid information on metrics of LE8, and had follow-up for incident CVD. 

CVD, cardiovascular disease; LE8, Life’s Essential 8.



Figure S2. The Kaplan Meier plot of CVH groups. 

 

 

CVH, cardiovascular health. 
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