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Aims The aim of the study was to examine the association between Life’s Essential 8 (LE8) and the risk of cardiovascular and all-
cause mortality.

Methods The LE8 was computed for 1662 men, aged 42-60 years, without pre-existing history of cardiovascular disease (CVD) at
and results baseline in the Kuopio Ischaemic Heart Disease study. The LE8 factors include diet, physical activity, nicotine exposure, sleep,
body mass index, blood pressure, blood glucose, and lipids. Each LE8 factor was scored between 0 and 100 points. The sum-
mation of all points generated the total LE8 score, which was categorized into quartiles <—420, >420-485, >485-550, and
>550. Multivariable Cox regression models were used to estimate hazard ratios and 95% confidence intervals of LE8 scores
for the outcomes. During a median follow-up of 30 years, 402 and 987 men died from CVD and any cause, respectively. The
total LE8 score among participants ranged from 185 to 750. The higher the LE8 scores, the lower the risk of dying from CVD
and all-cause. Following adjustment for age, alcohol consumption, and socio-economic status, every 50-unit increase in LE8
score was associated with 17% and 14% lower risk of CVD and all-cause deaths, respectively. Men within LE8 top quartile
had 60% lower risk of CVD mortality when compared with those within the bottom quartile.

Conclusion Life’s Essential 8 was strongly and inversely associated with the risk of CVD death and all-cause mortality among ageing men.
Measures that promote optimal LE8 scores should be encouraged among the general population.

Lay Summary  The association between the American Heart Association’s Life’s Essential 8 (LE8) and the risk of cardiovascular and all-

cause mortality was examined using the Kuopio Ischaemic Heart Disease Risk Factor Study in Finland.

The result supports continuous improvement in healthy behaviours and factors used in generating LE8 score, which may
lower future risk of dying from heart disease.

In this paper:

* Men who had total LE8 score more than 550 had lower risk of dying from heart disease or any cause of death compared
with those with LE8 score < 420.

* Increasing LE8 score by 50 can lower risk of dying from heart disease or any other cause.
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Introduction

Cardiovascular disease (CVD) remains the leading cause of death
worldwide, accounting for 32% of all global deaths and 22% of deaths
among working age populations (15-64 years) in Finland."?
Population-wide preventive approaches are important strategies for
reducing the risk of CVD and its associated burdens. Thus, the recently
updated metrics launched by the American Heart Association (AHA)
for assessing cardiovascular health, termed Life’s Essential 8 (LES),’
could be beneficial for the prevention of CVD and overall improvement
of cardiovascular health. The metrics is an upgraded modification and
advancement to the earlier developed Life’s Simple 7 (LS7).* The LE8
components include physical activity (PA), body mass index (BMI),
and blood pressure (BP); and the updated factors are diet, nicotine ex-
posure, blood lipids, and blood glucose, while the new factor is sleep.
This latest addition highlights the importance of psychological compo-
nents for better cardiovascular health. Sleep is an important factor af-
fecting health. Although there is a research gap for substantial
evidence to show how improving sleep duration or quality reduces
CVD events, poor sleeping habits and sleep disorders such as insomnia
and obstructive sleep apnoea have been reported to impact negatively
on cardiovascular health.>® Some researchers, however, have demon-
strated how minor changes in sleep can affect CVD-related risk factors,
and sleep time can be altered.” This formed part of the basis for includ-
ing sleep to the initial seven factors, in addition to the simplistic and im-
proving reliable measurement tools.®

A major difference between LE8 from LS7 is the scoring system of
the factors. Whereas each factor in the LS7 score system ranged
from 0 to 2 (with an ideal factor assigned a maximum score of 2; inter-
mediate factor = 1; and poor factor = 0), the new LE8 scoring system
for each factor ranges from 0 to 100 points. The committee that devel-
oped the new scoring system considered the ease of programming the
metric scores in software applications, online CVH assessment tools,
and electronic health records.?

Earlier studies have shown how LS7 maintained at optimal levels can
lower risk of cardiovascular events and mortality.s’13 Over the years,
LS7 has proved to be a useful tool for evaluating healthy lifestyle to im-
prove cardiovascular health, also ascertained in meta-analyses re-
ports."*'> However, to our knowledge, no study has evaluated the
associations between the newly launched LE8 and adverse cardiovascu-
lar outcomes such as CVD death and all-cause mortality in European
populations. Therefore, we sought to examine the prospective rela-
tionship between AHA’s developed LE8 and the risk of CVD death
and all-cause mortality using data from eastern Finland.

Methods
Study population

Reporting of the study was conducted in accordance with Strengthening the
Reporting of Observational studies in Epidemiology (STROBE) guidelines
for reporting observational studies in epidemiology (STROBE checklist
attached).

The population-based Kuopio Ischaemic Heart Disease Risk Factor Study
(KIHD) which comprised men aged 42—60 years, without pre-existing his-
tory of CVD at baseline, was used. The KIHD was initially designed to inves-
tigate various risk factors of atherosclerotic CVD and other chronic
diseases among middle-aged and older men in Kuopio and its surrounding
communities.”® Men, aged 4260 years, were randomly selected from the
national population register at baseline (1984—89). Of the 3235 eligible men,
186 did not reply to invitation and 367 declined consents, leaving 2682 vol-
unteer participants for the study. The present study is based on 1662 men
with no history of CVD at baseline and non-missing data on relevant cov-
ariates (see Supplementary material online, Figure S7). The Research
Ethics Committee of the University of Eastern Finland approved the
KIHD research protocol (ref. number 143/97), and the study protocol

complied to the ethical guidelines of the Declaration of Helsinki. All partici-
pants gave informed consent.

Data collection

Each participant received a self-administered questionnaire before their visit
to the study centre. Participants were invited to the study centre for inter-
views and clinical examination. A trained registered research nurse, with
more than 6 years experience in epidemiological studies, performed the in-
terviews. The participants also went through health examinations. Details of
the assessment for BP, BMI, nutritional status, nicotine exposure, smoking
status, alcohol intake, PA, prevalent medical conditions, and socio-
economic status (SES) have been previously described.” A 4-day food re-
cord diary was used to assess diet, and a 7-day PA diary was used to assess
the conditioning PA (metabolic equivalents (METs) > 3). A combination of
self-reported answers to the following questions was used to assess nico-
tine exposure—'1) Have you ever smoked (yes or no), 2) Do you smoke
currently (no, irregularly, or regularly), 3) When did you smoke last, and
4) How often do you have to be in a smoky room?’. Adulthood SES was as-
sessed using self-reported questionnaires based on combined measures of
income, occupational prestige, education, material standard of living, and
housing conditions. Income was divided into quintiles over the past 12
months. The occupational status (occupational prestige) of participants
based on self-reported primary lifetime occupation was classified into three
groups as white collar (professional and managerial staff and low-paid cler-
ical workers); blue collar (manual labourers in construction, mining, manu-
facturing, or forestry); and farmer, including those who spent most of their
employed activities in the agricultural sector. Education was classified into
four categories—less than an elementary education, completion of elemen-
tary education, completion of middle school or a part of middle school, and
completion of high school or above. Standard of living was evaluated using a
self-reported material possession index based on 12-item ownership (col-
our TV, video tape recorder, freezer, dish washer, car, motorcycle, tele-
phone, summer cottage, house trailer, motor boat, sailing boat, and ski
mobile). The combined SES scale ranged from 0 to 25, with higher values
indicating lower SES."”

A self-reported answer to ‘How many hours do you usually sleep a night?’
was used to assess sleep health. The weight and height measured at baseline
were used to calculate the BMI [weight in kilograms divided by height in me-
ters squared (kg/m?)]. After a supine rest of 5 min, the BP was measured
using a random-zero mercury sphygmomanometer (Hawskley, UK) be-
tween 8a.m. and 10 a.m. with 5-min interval—three measurements in su-
pine, two in sitting, and one in a standing position.'®'? The average of six
BP values was used for the systolic and diastolic BP.

Participants were to abstain from alcohol consumption for 3 days, smok-
ing, and feeding for 12 h prior to blood specimen collection between 8 and
10 in the morning. After the subject had rested for 30 min in the supine pos-
ition, blood sample was drawn from the antecubital vein with Terumo
Venoject VT-100PZ vacuum (Terumo Corp., Tokyo, Japan), without the
use of tourniquet. Blood glucose was measured by glucose dehydrogenase
method (Merck, Darmstadt, Germany) after precipitation of proteins by tri-
chloroacetic acid using a clinical chemistry analyser (Kone Specific, KONE
Instruments Oy, Espoo, Finland), in addition to the following questionnaire
items—*(a) do you have diet-controlled diabetes, (b) do you use oral dia-
betes medications, and (c) do you use insulin?.2*° Also, self-reported dia-
betes at baseline was considered. The cholesterol contents of serum
lipoprotein fractions and triglycerides were measured enzymatically
(CHOD-PAP, Boehringer, Mannheim, Germany). Using ultracentrifugation
and precipitation, serum high-density lipoprotein cholesterol and its sub-
fractions were separated from fresh serum samples.?’

Life’s Essential 8

The LE8 adopted for this study conformed with the recently updated
AHA'’s cardiovascular health metrics, consisting of four health behaviours
(diet, PA, nicotine exposure, and sleep health) and four health factors
(BMI, blood lipids, blood glucose, and BP) (see Supplementary material
online, Table $7).3 The eight factors and how the points are allocated in
this study are summarized in Table 1. The points for each factor at baseline
ranged from O to 100. The highest and lowest points for each level of the
factors are described below:
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Table 1 Distribution of baseline Life’s Essential 8 factors by cardiovascular disease death and all-cause death in KIHD
study

Life’s Essential 8 All participants Cardiovascular All-cause
N=1662 disease death mortality
N =402 N =987
Factors Points N Mean point (SD) n P for trend n P for trend
Diet (MEPA) 29.38 (11.02) 0.632 0.538
0-3 0 40 8 22
4-7 25 1292 321 774
8-11 50 329 73 191
12-14 80 1 0 0
15-16 100 — — —
Physical activity (min/week) 56.83 (43.97) 0.86 0.614
0 0 548 136 337
1-29 20 32 5 19
30-59 40 107 22 57
60-89 60 115 30 72
90-119 80 108 28 59
120-149 90 121 29 69
>150 100 631 152 374
Nicotine exposure 54.49 (41.65) 0177 <0.001
— Current smoker 0 560 148 406
— Former smoker and second-hand exposure (quit <1 year) 5 2 0 1
— Former smoker (quit <1 year) 25 31 8 20
— Former smoker and second-hand exposure (quit 1-<5years) 30 7 4 5
— Former smoker (quit 1-<5 year) 50 47 7 20
— Former smoker and second-hand exposure (quit >5 years) 55 28 4 10
— Former smoker (quit >5years) 75 501 124 291
— Never smoker, but second-hand exposure 80 25 5 11
— Never smoker 100 461 102 223
Sleep health (average hours/night) 91.21 (18.36) 0.499 0.053
<4 0 — 35 101
4-<5 20 — 42 107
5-<6 or 210 40 147 12 41
6—<7 70 169 313 738
9—<10 90 72
7-<9 100 1274
Body mass index (kg/m?) 73.78 (23.84) 0.004 0.009
>40.0 0 5 4 5
35.0-39.9 15 40 12 27
30.0-349 30 199 57 126
25.0-29.9 70 858 213 526
<25 100 560 116 303
Blood lipids (mg/dL) 43.09 (28.90) 0.019 0.005
Non-HDL >220 mg/dL 0 228 64 144
Non-HDL 190-219 mg/dL 20 318 9 208
Non-HDL 160-189 mg/dL 40 501 118 300
Non-HDL 130-159 mg/dL 60 407 94 231
Non-HDL <130 mg/dL 100 208 35 104
20 points subtracted for drug-treated levels
Blood glucose 96.02 (14.53) <0.001 <0.001
Insulin-treated diabetes 0 1 1 1
Tablet-treated diabetes 20 16 9 16

Continued
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Table 1 Continued

Life’s Essential 8

Factors Points
Diet-treated diabetes 40
No diabetes and FBG 100-125 mg/dL 60
No diabetes and FBG <100 mg/dL 100
Blood pressure (SBP or DBP), mmHg

>160 or >100

140-159 or 90-99 treated

140-159 or 90-99 25
130-139 or 8089 treated 30
130-139 or 80-89 50
120-129/<80 treated 55
120-129/<80 75
<120/<80 treated 80
<120/<80 100

All participants Cardiovascular All-cause
N=1662 disease death mortality
N =402 N =987
N Mean point (SD) n Pfortrend n P for trend
46 19 38
62 19 40
1537 354 892
39.13 (29.71) <0.001 <0.001
275 88 191
81 23 50
457 137 287
39 15 26
523 94 284
4 2 3
102 19 54
4 0 2
177 24 90

DBP, diastolic blood pressure; FBG, fasting blood glucose; HDL, high-density lipoprotein; MEPA, Mediterranean Eating Pattern for Americans; SBP, systolic blood pressure.

(1) Diet: The Mediterranean Eating Pattern for Americans (MEPA) score
was used. The lowest MEPA score range of 0—3 was assigned the least
point of 0, while the highest MEPA score of 15-16 has highest point of
100.

(2) Physical activity (PA): Moderate or vigorous PA of >150 min/week =
100 points; no PA/week = 0 point.

(3) Nicotine exposure (including cigarettes, inhaled nicotine delivery sys-
tem, and second-hand exposure): Never smoked and no second-hand
exposure = 100 points; current smokers =0 point.

(4) Sleep health (average sleep/night): 7-<9 h=100 points; <4h=0
points.

(5) Body mass index (kg/m?): <25 =100 points; >40.0 =0 point.

(6) Blood lipids (non-high-density lipoprotein cholesterol, mg/dL):
<130 =100 points; >220 = 0 point. However, for drug-treated level,
20 points were subtracted.

(7) Blood glucose (fasting, mg/dL or HbA1c, %): No history of diabetes
and FBG <100 (or HbA1c<5.7)=100 points; diabetes with
HbA1c > 10 =0 point.

(8) Blood pressure (systolic/diastolic, mmHg): <120/<80 (optimal) = 100
points; systolic of >160 or diastolic of >100 = 0 point. If values are of
treated level, 20 points were deducted.

Ascertainment of follow-up events

All CVD and all-cause deaths from study enrolment to end of 2019 were
ascertained by computer linkage to the national death registry using the
Finnish personal identification code. There were no losses to follow-up.
The CVD deaths were coded according to cause of death related to the
ICD-9 (International Classification of Diseases, Ninth Revision, code num-
bers 390-459) or the ICD-10 (code numbers 100-199). Censoring was car-
ried out on the date from the baseline visit to CVD death, death, or the end
of the observation period (31 December 2019).

Statistical analysis

Baseline characteristics of the participants were summarized using descrip-
tive statistics. These were presented as mean + standard deviation or me-
dian (interquartile range) for continuous variables and as numbers
(percentage) for categorical variables. The shape of the relationship be-
tween LE8 (as continuous variable) and the risk of outcomes was explored
using restricted cubic splines with knots at the 5th, 35th, 65th, and 95th of
LE8 distribution in a multivariable adjusted model. Multivariable Cox regres-
sion models were used to estimate the hazard ratios (HR) and 95%

confidence intervals (Cls) of CVD death and all-cause mortality for the
baseline LE8 scores, after no major departure from the proportionality as-
sumptions using Schoenfeld residuals was confirmed.??

For each LE8 factor, the worst category was assigned O point, whereas
the best was assigned 100 points (Table 7). All the points from all factors
were summed up to generate the total LE8 score. This score was categor-
ized into quartiles—quartile 1 (Q1), <420; quartile 2 (Q2), >420-485;
quartile 3 (Q3), >485-550; quartile 4 (Q4), >550, with Q1 used as referent.
Based on the two domains of CVH metrics, i.e. health behaviours and health
factors, LE8 health behaviour and LE8 health factor scores were created.
Subsidiary analysis was done to evaluate the effect the newly introduced fac-
tor, sleep, has on outcomes if only the initial LS7 factors were updated.
Thus, an LE8 score excluding sleep health was generated.

Two adjusted models were used to estimate the HRs. The first model
was adjusted for age, and the second model was adjusted for age, alcohol
consumption, and SES. Sensitivity analysis was conducted with additional
adjustments for family history of coronary heart disease, use of antihyper-
tensive and cholesterol-lowering medications. Also, results were presented
in age categories based on the median age of participants. We used receiver
operating characteristic (ROC) to determine the best cut-off points of LE8
score, which could be used to predict the specified outcomes, with the pre-
dictive accuracy expressed as area under the curve (AUC). All statistical
analyses were done using IBM SPSS Statistics 27 and R software
(2022.07.0 + 548). A two-sided P value < 0.05 was considered statistically
significant.

Results

During a median follow-up of 30 years, 402 CVD and 987 all-cause
deaths were recorded. The mean age of all participants was 52 years.
On average, men who were older and had lower SES were more likely
to die from CVD and any cause. The total LE8 score ranged from 185
to 750 with a mean score of 484 for all participants, 491 for men who
did not die from CVD, and 508 for all survivors (Table 2). A restricted
cubic spline showed that the risk of CVD death and all-cause mortality
decreased continuously with increasing LE8 scores across the range of
0-800 (Figure 1A and B). Table 1 shows the distribution of the LE8 com-
ponents and points. For the diet factor, the mean point was 29.4 with
more than 75% of the participants (129 men) scoring 25 points.
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Figure 1 Restricted cubic curve of hazard ratio for cardiovascular disease death (A) and all-cause mortality (B) against Life’s Essential (LE8) score.

However, most men (1274) had healthy sleep, scoring 100 points with
mean of 91.2 points among the participants—highest for the behav-
ioural indicators. For the health factors, most men were in the category
of no diabetes and fasting blood glucose <100 mg/dL, which also re-
flects the highest LE8 point achieved by the entire cohort. The distribu-
tion of baseline characteristics of participants by LE8 quartiles and age
categories are shown in Supplementary material online, Table S2. Men
at the bottom quartile and 54 years and above were of lower SES com-
pared with those at the top quartile and younger.

The associations between LE8 and risk of CVD and all-cause deaths
are displayed in Table 3. The higher the LE8 scores, the lower the risk of
CVD death and all-cause death. Following adjustment for age, alcohol
consumption, and SES, men in the top quartile (Q4) of LE8 had 60%
and 48% lower risk of CVD and all-cause deaths when compared to
those within the bottom quartile (Q1), respectively (Figure 2).
Similarly, in the fully adjusted model, every 50-unit increase in total
LE8 score was significantly associated with 17% lower risk of CVD
death and 14% lower risk of all-cause death. Further evaluation on
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Figure 2 Graphical representations for the associations between the American Heart Association’s Life’s Simple 7 (LS7)%° and Life’s Essential 8 (LE8)
in quartiles (Q) and the risk of cardiovascular disease (CVD) death and all-cause mortality among the Kuopio Ischaemic Heart Disease Risk Factor Study

participants.

the association between health behavioural and health factor scores of
LE8 and risk of CVD death and all-cause death revealed statistical sig-
nificance per 50-unit increase (Table 3). Analysis using the LE8 score
without the newly AHA’s introduced factor, sleep health, followed
similar pattern such that without the sleep factor, each 50-unit rise in
the LE8 score was significantly associated with lower risks of CVD
death and all-cause death (HR, 95% Cl: 0.82, 0.77-0.87 for CVD death
and 0.86, 0.83-0.90 for all-cause death). Sensitivity analysis additionally
including family history of coronary heart disease, use of cholesterol
lowering drugs, and antihypertensive medications did not substantially
alter the findings (see Supplementary material online, Table S3).
Comparing the two age categories, men <54 years and >54 years, fol-
lowing full adjustments, the HR for risk of CVD death decreased con-
tinuously across the LE8 quartiles; however, statistical significance was
consistently observed among men >54 years. Similarly, there was stat-
istically significant association between LE8 quartiles and risk of all-
cause death among men 54 years and above (see Supplementary
material online, Table S3). Receiver operating characteristic analysis
showed that a LE8 score threshold of 457.50 had 48.8% sensitivity
and 64.8% specificity as a predictive marker for CVD mortality, with
an AUC of 0.59. For all-cause mortality, the threshold was 482.5
with 56.1% sensitivity and 63.3% specificity and an AUC of 0.63.

Discussion

In this prospective study of middle-aged to ageing Finnish men, higher
total LE8 score, a composite score and measure of AHA's recently up-
dated CVH metrics, was associated with lower risk of CVD death and
all-cause mortality. In general, survivors of both CVD and all-cause
deaths had higher mean total LE8 scores than the deceased. Most of
the participants who did not die from CVD were within the top quartile
(Q4), whereas majority who died from CVD were within the least
quartile (Q1). Similar patterns were also observed for all-cause mortal-
ity. Men in the top quartile had 60% and 48% lower risk of CVD death
and all-cause mortality when compared to those within the lowest
quartile, respectively. Compared to men within the lowest quartile
(Q1), a graded increased protection from CVD death and all-cause
mortality was observed from Q2, Q3, to Q4. More so, for each
50-unit increase in total LE8 score, there were associated 17% and
14% lower risk of CVD death and all-cause mortality, respectively.
The lowest mean point achieved by participants was for the diet factor,
whereas blood glucose factor had the highest mean point. The ROC
analysis showed that the discriminative ability of LE8 score was limited.

This research is unique, being the first to report on the association of
AHA’s updated metrics and risk of CVD death in a general European
population. Although the findings are consistent with earlier studies
which evaluated the association between the older cardiovascular health
metrics, LS7, and risk of CVD events and death,® it reveals and confirms
the importance of optimal cardiovascular health to lower risk of CVD
death and all-cause mortality. Our previous findings from the KIHD co-
hort using the AHA's initial seven factors (LS7) reported that men with
optimal CVH had 75% lower risk of CVD death’ and 65% lower risk
of all-cause mortality.? This was similar with the reports from the
Aerobics Center Longitudinal Study (ARIC) in the USA where there
was significant association between optimal LS7 and lower risk of CVD
death, but not with all-cause death.?® Other regions of the world, outside
of the USA, have evaluated the association between America’s developed
metrics and CVD death. For instance, in Europe, the Three-City Study in
France reported significant relation between ideal CVH metrics using LS7
approach and risk of all-cause mortality,”® which also falls in line with
Dong and colleagues’ study in China (Asia).12 A meta-analysis on the
LS7 and risk of CVD and all-cause mortality confirmed the inverse asso-
ciation between LS7 and risk of CVD death and all-cause mortality, thus
reported that the highest LS7 score was associated with 75% lower risk
of cardiovascular mortality and 45% lower risk of all-cause mortality.”

The proven benefits of optimal LS7 for better cardiovascular health
are evident across diverse population groups. However, there is need
for its refinement and calibration for inter- and intra-individual var-
iances.>* Based on this updated and modified metrics including more
comprehensive data on lifestyle factors, LE8 was launched as an im-
proved tool to assess cardiovascular health.? More so, the new scaling
system can better address intra-individual changes and inter-individual
differences. Notably, the updated factors in the current LE8 are diet,
nicotine exposure, blood lipids, and blood glucose; and the new in-
cluded factor is sleep health. Based on the diet score used in our current
study, no participant had the highest point (i.e. MEPA score 15-16). In
fact, there was only one participant who achieved a score of 12-14.
With this finding, more public health efforts and programmes are
needed to promote healthier diets. Focused programmes that can im-
prove the least achieved factors would be crucial for cardiovascular
benefits. For instance, in this population group, health measures and
sensitizations towards healthier diets in the general population will be
more beneficial than blood glucose awareness initiative, since our result
shows that most men had the highest blood glucose points needed for
better cardiovascular health. On how LE8 health behavioural scores re-
late to CVD and all-cause deaths, per 50-unit increase in the score was
associated with 9% and 17% lower risk of CVD and all-cause deaths. For
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example, using diet, this simply means that improving the diet score from
‘4-7 (25 points) to ‘1214’ (80 points) will significantly lower the risk of
CVD death and all-cause death. Similarly, 50-unit rise in LE8 health factor
score was associated with lower risk of CVD and all-cause death. In gen-
eral, targeted programmes and health policies on LE8 factors with lower
mean points are encouraged to improve the total LE8 scores at popula-
tion level. When a high LE8 score is adopted and improved on by the
populace, CVD mortality rates could be reduced.

Sleep, which is the newly added lifestyle factor, has been reported to
be associated with cardiovascular events and all-cause mortality.2>~2
Meta-analysis evaluating this association reported a U-shaped relation-
ship between sleep duration and risk of CVD and all-cause mortality,
such that both short and long sleep duration increased the risk of
CVD and all-cause mortality.?® Recently, Jin?® and colleagues confirmed
this U-shaped association using the National Health and Nutrition
Examination Survey (NHANES) and concluded that 7-h sleep was asso-
ciated with the lowest mortality risk. But does sleep inclusion in LE8
make any difference from previous LS7 factors? Assuming only the def-
inition and quantification of the original factors in the LS7 were up-
dated, our subsidiary finding shows that per 50-unit rise in the LE8
score (without sleep) would be associated with 18% and 14% lower
risk of CVD and all-cause death, respectively. However, more studies
are needed to evaluate if sleep in the new cardiovascular health metrics
makes a substantial difference to its protective effect.

In general, the updated CVH metrics can serve as personal guide for
CVD prevention and overall health promotion strategies. Additionally,
it can be useful to researchers, policymakers, and health systems in de-
veloping standardized tools to monitor and measure CVH at individual
and population levels.

The strengths of this study include the novelty, being the first study to
report the association between LE8 and risk of CVD death and all-cause
mortality in the European population; the relatively large number of homo-
geneous participants with no CVD history at baseline; and the long follow-
up period of the cohort which is adequate for the ascertainment of
outcomes of interest. However, some limitations deserve mentioning.
These are the inclusion of middle-aged to ageing Finnish men, which limits
the generalizability of our results to women, other populations groups in-
cluding younger and elderly populations, and ethnicities; misclassification
bias given the use of self-administered questionnaires to obtain information
on some of the components of the LE8; and the use of baseline CVH me-
trics due to the likelihood of changes in components of LE8 over the period
of follow-up as a result of ageing, diseases, and lifestyle modification. We
were unable to account for other cause-specific deaths as competing
risk events due to the unavailability of data. The use of baseline assessments
could underestimate the associations due to the potential for regression
dilution bias. Therefore, it would be interesting to investigate further
how the longitudinal evolution of the LE8 or interventions to improve total
LE8 scores influences the rates of CVD death and all-cause mortality.

Conclusions

Life’s Essential 8 was strongly and inversely associated with the risk of
CVD and all-cause mortality among ageing men, consistent with linear
dose—response relationships. Increased sensitization for the overall im-
provement of the total LE8 score is needed, with targeted programmes
towards the LE8 factors the population are deficient of higher points.
Thus, measures that promote optimal LE8 scores should be encour-
aged among the general population.
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