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BACKGROUND: The association of the American Heart Association’s updated cardiovascular health score, the Life’s Essential 8
(LE8), with cardiovascular disease (CVD) and death is not described in the FHS (Framingham Heart Study).

METHODS AND RESULTS: We evaluated Framingham Offspring participants at examinations 2 and 6 (n=2888 and 1667; and
mean age, 44 and 57 years, respectively), free of CVD with information on LE8 components. Using age-sex—adjusted Cox
models, we related LE8 and its change (examination 2 to examination 6) with CVD and death risk and compared associations
with those of the Life’'s Simple 7 score. Mean LE8 score at examination 2 was 67 points (minimum, 26 points; maximum, 100
points). At both examinations, participants were reclassified to a different cardiovascular health status, depending on which
method (LES8 versus Life’'s Simple 7) was used (60% of participants in ideal Life’s Simple 7 status were in intermediate LES
category). On follow-up after examination 2 (median, 30 and 33years for CVD and death, respectively), we observed 966 CVD
events, and 1195 participants died. Participants having LE8>68 (sample median) were at lower CVD and death risk compared
with those with LE8<68 (examination 2: CVD hazard ratio [HR], 0.47 [95% Cl, 0.41-0.54]; death HR, 0.55 [95% ClI, 0.49-0.62];
all P<0.001). Participants maintaining low LE8 scores during life course were at highest CVD and death risk (CVD: HRs ranging
from 1.8 to 2.3; P<0.001; death HR, 1.45 [95% CI, 1.13-1.85]; P=0.003 versus high-high group).

CONCLUSIONS: Further studies are warranted to elucidate whether the LE8 score is a better marker of CVD and death risk,
compared with Life’s Simple 7 score.
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(CVH), titled Life’s Essential 8 (LES8)." LES is an incre-

Simple 7 (LS7) score' has been well studied over ~ mental version of LS7 that includes an additional met-

The American Heart Association’s (AHA's) Life’s

the years, with numerous studies demonstrating
its inverse association with multiple disease outcomes
(cardiovascular disease [CVD], cardiometabolic dis-
ease, cancer, and death) and emphasizing the value
of maintaining a good LS7 score throughout the life
course.>"* However, because of the significant sci-
entific knowledge gained since 2010 on sleep and its
beneficial impact on overall health, the AHA created
an updated tool for assessing cardiovascular health

ric (sleep health) and a novel 100-point scoring system
for each of its 8 component factors. Furthermore, the
new scoring system can be used at both the individual
and the population level. The LE8 construct is relatively
new, only a limited number of studies have investigated
its association with disease outcomes, and fewer still
have compared the relative prognostic utility of LE8
over the preceding LS7 score. A study using data from
the National Health and Nutrition Examination Survey
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CLINICAL PERSPECTIVE

What Is New?

e Using the American Heart Association’s up-
dated cardiovascular health score (ie, Life’s
Essential 8) results in a different categorization
of participants compared with that using Life’s
Simple 7 score.

What Are the Clinical Implications?

e Maintaining a high Life’s Essential 8 score
throughout the life course results in a lower risk
of cardiovascular disease and death compared
with other groups.

e Further studies should evaluate whether the
Life’s Essential 8 score is a better marker of car-
diovascular disease and death risk, compared
with the Life’s Simple 7 score.

Nonstandard Abbreviations and Acronyms

AHA American Heart Association
CVH cardiovascular health

FHS Framingham Heart Study
LE8 Life’s Essential 8

LS7 Life’'s Simple 7

described the prevalence of CVH categories in the US
population using the LE8 score.'® In addition, Shetty et
al compared the LS7 and LES scores in young adults,
using National Health and Nutrition Examination Survey
data, revealing a discrepancy in the CVH classification
between the 2 scores, with nearly half of those clas-
sified as having ideal CVH by the LS7 score being re-
classified as having intermediate or poor CVH using the
LE8 score."” Moreover, recent studies have established
an inverse relation between LE8 scores and the risk of
major adverse cardiac events,'® early vascular aging in
individuals with obesity,'® and metabolic fatty liver dis-
ease,’??" as well as CVD and all-cause mortality.?*23

We aimed to describe the prevalence of LE8 cat-
egories in individuals from the Framingham Offspring
Cohort, during their second and sixth examination cy-
cles, and to examine the potential incremental utility of
sleep above and beyond that of the LS7 score. We hy-
pothesized that the LE8 score is inversely related to the
risk of CVD and all-cause mortality, that the addition
of sleep will offer additional incremental information on
risk of CVD and death compared with LS7 alone, and
that maintaining a high LE8 score across midlife is re-
lated to a lower risk of disease.
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METHODS

All FHS (Framingham Heart Study) cohort data and ma-
terials have been made publicly available at the National
Heart, Lung, and Blood Institute’s Biologic Specimen
and Data Repositories Information Coordinating Center
at https://biolincc.nhibi.nih.gov/studies/fhs/.

Study Samples

The selection criteria and design of the FHS have been
well documented. The present investigation included
participants from the Framingham Offspring Cohort
who attended their second (1979-1982) and sixth
(1995-1998) examination cycles, with available data on
LE8 score, and who were free of clinical CVD at both
examinations. These examination cycles were chosen
for their relatively wide range of available data, facili-
tating consistent and accurate classification of LE8
scores. FHS attendees underwent routine physical
and clinical examinations at each visit. See Figure 1
for details on study sample derivation. All participants
provided written informed consent, and the protocol
for this study was approved by the institutional review
board of Boston University Medical Center.

LS7 and LE8 Scores

We have comprehensively defined the LS7 score using
FHS data at multiple examinations and have reported
the association of LS7 with different disease outcomes
(Table $1).261224-26 For the present investigation, we
defined LE8 using the guidelines reported by Lloyd-
Jones et al.'® Specifically, the LE8 score is calculated
on a 0 to 100 scale, where a participant is assigned a
composite score based on his/her adherence to each
of the 8 healthy lifestyle components: diet, physical ac-
tivity, smoking habits, body mass index, cholesterol,
fasting blood glucose, blood pressure, and sleep du-
ration (Table S2). Sleep was defined as self-reported
average hours of sleep per night (Table S2). The final
LES8 score is the average value of the points assigned
to each of the 8 components. Four components (body
mass index, diet, cholesterol, and blood pressure)
match their definitions from the original LS7 score
guidelines.

Physical activity at examination cycle 6 was calcu-
lated using the Paffenbarger formula to estimate the
kilocalorie expenditure of each participant per week
based on the number of times engaged in intense phys-
ical exercise, the number of flights of stairs climbed,
and the number of city blocks walked per week. We
classified participants into quantiles of physical activity
by using kilocalorie expenditure and then used those
quantiles to assign point values per AHA guidelines.

Because we did not have available data on time
since quitting smoking at examination cycle 6, we used
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Exam Cycle 2
(1979-1983)

Attendees N=3867
Missing diet data (N=663)
Missing diabetes history
data (N=154)

Missing clinical exam data
(N=29)

Missing smoking history
data (N=18)

Missing physical activity
data (N=2)

Reasons for exclusion
Prevalent cardiovascular
disease (N=113)

Analyses of CVD and death risk

Exam Cycle 6
(1995-1998)

Attendees N=3532
Missing physical activity
data (N=845)

Missing sleep duration data
(N=551)

Missing diet data (N=175)
Missing clinical exam data
(N=104)

Reasons for exclusion
Prevalent cardiovascular
disease (N=190)

Analyses of CVD and death risk

at exam cycle 2 (sample 1)
N=2888 ’

change (sample 3)
N=1211

Longitudinal analyses of LES

at exam cycle 6 (sample 2)
N=1667

Figure 1. Sample derivation.

CVD indicates cardiovascular disease; Exam, examination; and LE8, Life’s Essential 8.

the “currently smoking” variable and the dates of the
examination cycles to estimate the time since quitting
smoking. For example, if a participant was known to
be smoking at an examination dated 10years earlier
but was no longer smoking at a follow-up examina-
tion Syears earlier, we averaged the time difference
between the 2 examinations with available informa-
tion and estimated 7.5years as the time since quitting.
Once these estimates of time since quitting smoking
were calculated, we classified participants into LE8
smoking categories based on the AHA guidelines.

Outcomes

Outcomes of interest included CVD (defined as inci-
dent coronary heart disease, stroke, heart failure, and
peripheral arterial disease) and all-cause mortality. A
panel consisting of 3 experienced physicians reviewed
all available medical records to adjudicate suspected
CVD events using standardized FHS criteria.?’

Statistical Analysis

Cross-Classification of Participants Using LS7
and LE8 Scores

We created binary indicator variables in both exami-
nation cycles 2 and 6 where participants were clas-
sified as having an LE8 score greater than/equal to
(versus less than) the sample median at the respective
examination cycle. Next, we used these categories to
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classify participants who were consistently healthy (e,
above the median LE8 score at both examination cy-
cles 2 and 6; referent group) and labeled this group
with a “high-high” LE8 score, with the other groupings
being “high-low,” “low-high,” and “low-low” LE8 score.

In addition, we created 3-level categories for LS7
and LE8 scores, assigning participants to the “ideal,”
“intermediate,” or “poor” categories, separately for LS7
and LE8, based on their respective definitions. The
LES8 status was defined as ideal if LE8>80, intermedi-
ate if LE8 was 50 to 79, and poor if LES8<50.'® The LS7
categories were defined as ideal (10-14), intermediate
(5-9), and poor (0-4).!

Associations of LS7 and LE8 With
CVD and Death

We used Cox proportional hazards regression models
to evaluate the association of LS7 and LE8 (both as a
continuous and as a binary variable, separate model
for each) with incidence of CVD and death (separate
models for each outcome), adjusting for age and sex,
after verifying that the proportional hazards assump-
tions were met. We evaluated these associations at 2
time points first to examine the LE8 score’s prognos-
tic value in older and younger populations, and sec-
ond to evaluate change in cardiovascular health and
its association with long-term risk of CVD and death.
We further explored the incremental utility of sleep,
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beyond that of the established LS7 score, by including
the sleep variable in a Cox regression model with LS7,
age, and sex. We evaluated effect modification of the
association between sleep and risk of CVD and death
by sex. We also used Fine-Gray models to account for
the competing risk of death when modeling time to
CVD as the outcome. In addition, we evaluated the as-
sociations between the binary LE8 variables and CVD
and death, also estimating Fine-Gray models for CVD
incidence. We also assessed relations of LE7 and LE8
with risk of CVD and death using a categorical vari-
able (ideal, intermediate, and poor) for the CVH score
(Tables S3 and S4) as well as further adjusting models
for the change in CVH score between examinations 2
and 6 (Table S5). Finally, we used Kaplan-Meier plots
to depict the relation between LE8 groups and risk of
CVD and death (Figure S1).

All P values were based on 2-sided tests, with a
value of <0.05 considered the threshold for statistical
significance.

RESULTS

Table 1 displays the baseline characteristics of our
study sample and the sex-specific distributions of all
components of the LE8 score, at the second and sixth
Framingham Offspring Study examination cycles.

When we cross-classified participants using binary
LES8 scores at examination cycles 2 and 6, we observed
that on follow-up, only 40% started and remained in
the high LE8 category, and 31% of participants did
not manage to improve their low LE8 status (Table 2).
When we included LS7 in the cross-classification, of
the 1197 participants classified with an ideal LS7 score
(examination 2), 60% were classified as intermediate
using the LE8 score at examination 2. Of the 1624
participants classified as intermediate (examination 2),
86% were classified in the same status, and 13% were
classified as poor using the LE8 score at examination
2. When using examination cycle 6 data, we observed
that among the 516 participants classified with an ideal
LS7 score, almost half were classified as intermediate
using the LE8 score; none of these participants were
classified as having a poor LE8 score. Of the 1068
participants in the intermediate LS7 category, most re-
mained intermediate when categorized by LE8 score,
whereas 13% were reclassified as poor, and 2% were
upwardly reclassified as ideal using the LE8 score
(Table 3).

Two factors driving the significant amount of par-
ticipants who were reclassified from ideal CVH (using
LS7) to intermediate or lower (using LE8) were the up-
dated definitions of the smoking and diet components
in the LE8 score. For smoking, the LS7 assigns an ideal
score for participants who have quit smoking at least
12months before the index examination. However, the
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LE8 score is more stringent and classifies any history
of smoking into the intermediate CVH category. For
the diet component, the LE8 score used the Dietary
Approaches to Stop Hypertension diet scoring metric,
which is different than the LS7 diet scoring metric and
is also scored at the population level using quantiles
rather than at the individual level.

A third factor driving the difference in classification
is the continuous 100-point nature of LE8 versus the
categorical nature of LS7. We observed that among the
719 participants who were reclassified from LS7 ideal
to LE8 intermediate or poor, the average LE8 score
was 74 (just 6 points from the ideal cutoff of 80 points).
As the LE8 score is an average of the 8 component
scores, participants who have mostly ideal scores in
the lower ideal range (close to 80) can be pushed into
an overall intermediate LES8 classification by 1 or 2 low-
scoring intermediate components. The LS7 score re-
quires at least 5 separate components (total LS7 score
of <9) to be intermediate to result in an overall inter-
mediate LS7 score and is therefore more resistant to
individual intermediate-scoring components.

Associations of LE8 With CVD and Death

Using examination cycle 2 as the baseline (median fol-
low-up of 30years for CVD and 33years for death), we
observed 966 CVD events on follow-up (41% women),
and 1195 participants died (44% women). Using ex-
amination cycle 6 as the baseline (median follow-up
of 18years for CVD and 20vyears for death), we ob-
served 406 CVD events on follow-up (43% women),
and 485 participants died (43% women). LE8 (both as
continuous and binary) was inversely associated with
the risk of CVD and death, adjusting for age and sex
at both examination cycles 2 and 6. The associations
with the risk of CVD persisted when death was mod-
eled as a competing risk (Tables 4 and 5). More im-
portantly, when adding the sleep variable to a model
including LS7, age, and sex, we observed that im-
paired sleep was significantly associated with a higher
risk of CVD and death when using examination cycle
2 as the baseline (CVD: hazard ratio [HR], 0.993 [95%
Cl, 0.990-0.996]; P<0.001; death HR, 0.996 [95% ClI,
0.993-0.999]; P=0.018); however, the change in the
C-statistic was minimal (Tables 4 and 5). We did not
observe an association between sleep and the risk of
CVD and death when using examination cycle 6 as the
baseline (data not shown). Effect modification of the
association between sleep and risk of CVD and death
by sex was not present.

When evaluating the association of LE8 change
over time with CVD and death, participants in the high-
high LE8 group were at the lowest risk of CVD, com-
pared with all the other groups (Table 6 and Figure 2);
all associations remained statistically significant when
accounting for the competing risk of death. When
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Table 1. Baseline Characteristics and LE8 Component Distributions, by Sex

Examination cycle 2 (1979-1982)

Examination cycle 6 (1995-1998)

Variable Women (n=1497) Men (n=1391) Women (n=869) Men (n=798)

Age, y 44+10 44+10 57+9 57+9

LS7 9.2+2.1 8.6+2.1 8.6+£2.3 7.9+21

LE8 70+13 64+12 68+14 64+12

PA component score, n (%)
100 156 (10) 272 (20) 111 (13) 128 (16)
90 145 (10) 269 (19) 127 (15) 133 (17)
80 211 (14) 204 (15) 112 (13) 134 (17)
60 233 (16) 176 (13) 126 (14) 109 (14)
40 258 (17) 134 (10) 126 (14) 124 (16)
20 260 (17) 161 (12) 132 (15) 100 (13)
0 234 (16) 175 (13) 135 (16) 70 (9)
Mean+SD 56+35 57+34

BMI score, n (%)
100 999 (67) 488 (35) 350 (40) 163 (20)
70 341 (23) 695 (50) 311 (36) 391 (49)
30 97 (6) 180 (13) 131 (15) 179 (22)
15 42 (3) 26 (2) 45 (5) 50 (6)
0 18 (1) 2 (<1) 32 (4) 15 (2)
Mean+SD 80+25 67+30

BP score, n (%)
100 800 (53) 414 (30) 317 (36) 188 (24)
80 10 (1) 4 (<1) 31 (4) 35 (4)
75 139 (9) 151 (11) 99 (11) 92 (12)
55 13 (1) 6 (<1) 20 (2) 23 (3)
50 313 (21) 464 (33) 160 (18) 190 (24)
30 42 (3) 44 (3) 48 (6) 61 (8)
25 98 (7) 183 (13) 82 (9) 88 (11)
5 43 (3) 58 (4) 58 (7) 70(9)
0 39 (3) 67 (5) 54 (6) 51 (6)
Mean+SD 67+32 59+34

Diabetes score, n (%)
100 1122 (75) 760 (55) 616 (71) 402 (50)
60 354 (24) 580 (42) 198 (23) 329 (41)
30 21(1) 51 (4) 55 (6) 67 (8)
Mean+SD 85+21 82+23

Cholesterol score, n (%)
100 565 (38) 276 (20) 246 (28) 149 (19)
80 0 0 10 (1) 20 (3)
60 414 (28) 423 (30) 249 (29) 218 (27)
40 309 (21) 382 (27) 195 (22) 249 (31)
20 131 (9) 206 (15) 107 (12) 120 (15)
0 78 (5) 104 (7) 62 (7) 42 (5)
Mean+SD 58+31 55+30

Smoking score, n (%)
100 580 (39) 435 (31) 439 (51) 424 (53)
80 0 0 56 (6) 48 (6)

J Am Heart Assoc. 2023;12:e030764. DOI: 10.1161/JAHA.123.030764
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Table 1. Continued
Examination cycle 2 (1979-1982) Examination cycle 6 (1995-1998)

Variable Women (n=1497) Men (n=1391) Women (n=869) Men (n=798)
75 288 (19) 396 (28) 196 (23) 166 (21)
55 0 0 26 (3) 32 (4)
50 63 (4) 65 (5) 29 (3) 23 (3)
30 0 0 6 (1) 6 (1)
25 27 (2) 15 (1) 10 3 (<1)
5 0 0 1(<1) 0
0 539 (36) 480 (35) 105 (12) 96 (12)
Mean+SD 55+43 77+33

Sleep score, n (%)
100 1122 (75) 1044 (75) 626 (72) 551 (69)
90 122 (8) 50 (4) 67 (8) 52 (7)
70 178 (12) 227 (16) 105 (12) 147 (18)
40 62 (4) 62 (4) 59 (7) 40 (5)
20 10 (1) 70 10 (1) 6 (1)
0 3 (<) 1) 2 (<1) 2 (<1)
Mean+SD 9217 90+19

Diet (DASH) score, n (%)
100 91 (6) 36 (3) 59 (7) 30 (4)
80 410 (27) 260 (19) 250 (29) 138 (17)
50 362 (24) 302 (22) 253 (29) 213 (27)
25 341 (23) 346 (25) 185 (21) 230 (29)
0 293 (20) 447 (32) 122 (14) 187 (23)
Mean+SD 40£32 44+30

Values are mean+SD unless otherwise indicated. Component definitions are shown in Table S1. BMI indicates body mass index; BP, blood pressure; DASH,
Dietary Approaches to Stop Hypertension; PA, physical activity; LE8, Life’s Essential 8; and LS7, Life’s Simple 7.

modeling time to death, participants in the low-low
LE8 group were at higher risk compared with those in
the high-high LE8 group. More importantly, we did not
observe a higher risk of death for those in the high-low
or low-high LE8 groups, compared with the referent
high-high LE8 group (Table 6 and Figure 2).

DISCUSSION

Principal Findings
The principal findings of our study were 3-fold: (1)
the LE8 score led to substantial changes in CVH

Table 2. Cross-Classification Using Serial LE8 Score
Measures as Binary Variables

Examination 6 LE8 score
Examination 2 LE8 High (n=632 Low (n=579
score [52%]) [48%])
High (n=697 [58%)]) 488 (40) 209 (17)
Low (n=514 [42%]) 144 (12) 370 (31)

Data are given as number (percentage). High, above median LE8 score;
low, below median LE8 score. Median examination 2 LE8 score=69, and
median examination 6 LE8 score=66. LES8 indicates Life’s Essential 8.

J Am Heart Assoc. 2023;12:e030764. DOI: 10.1161/JAHA.123.030764

classification compared with the LS7 score, mainly in
individuals who were previously classified as having an
ideal CVH using the LS7 score; (2) LE8 was inversely
associated with the risk of CVD and mortality on long-
term follow-up; and (3) maintaining a high LE8 score
across examinations in midlife was associated with a
lower risk of both CVD and death.

Comparison With the Published Literature
The LE8 score uses a new, 100-point scoring system
for each component, with the final score calculated as
the unweighted mean of all 8 metrics. This modifica-
tion was implemented to enhance the sensitivity of the
score to variations in each metric, which could not be
easily captured using the 3-point scoring system of
the LS7 score, thus increasing the informativeness of
each individual’'s CVH score. Results from our investi-
gation indicate that this modification in calculation of
the CVH score has led to substantial changes in CVH
status between the LS7 and LES8 scores, particularly
among individuals who were previously classified as
having optimal CVH using the LS7 score. Shetty et
al also showed similar results among young adults in
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Table 3. Cross-Classification Using LS7 and LE8 Score 3-Level Variables

Ideal (n=1197 478 (40) 718 (60) 1(<1) Ideal (n=516 268 (52) 248 (48) 0
[41%)) [31%])

Intermediate 15 (1) 1395 (86) 214 (13) Intermediate 18 (2) 909 (85) 141 (13)
(n=1624 [56%)) (n=1068 [64%))

Poor (n=67 0 7 (10) 60 (90) Poor (n=83 0 17 (20) 66 (80)
[2%]) (5%

Data are given as number (percentage). LE8 indicates Life’s Essential 8; and LS7, Life’s Simple 7.

the United States, with 47% of individuals classified as
having an ideal CVH score by LS7 being reclassified
as having an intermediate or poor CVH score by LES."”
Notably, reclassification mainly affected individuals
with an ideal LS7 CVH score in both studies, providing
opportunities for preventive interventions in individuals
previously thought to have optimal CVH.

Multiple studies over the years have demonstrated
the benefits of a high LS7 score and the risks of mul-
tiple health outcomes associated with lower LS7
scores.>* However, the predictive value of the novel
LE8 score has yet to be extensively investigated. A
study using data from the UK Biobank reported that
individuals whose LE8 scores were in the lowest quar-
tile had a significantly higher risk of experiencing major
adverse cardiac events compared with those whose
scores were in the highest quartile (HR, 2.07 [95% CI,

1.99-2.16]).'® Similarly, our study revealed that the LES
score of individuals was inversely associated with the
risk of CVD and mortality.

Although having an ideal CVH lowers the risk of
CVD, maintaining it over the years may be crucial. This
notion was established by numerous studies assess-
ing the effect of longitudinal changes in an individu-
al's LS7.2142428 To our knowledge, our investigation is
the first one to assess the value of maintaining a high
LE8 score over time, by evaluating changes in the LES
scores between examination cycles 2 (1979-1982)
and 6 (1995-1998) of the Framingham Offspring Study
participants. We observed that having an LE8 score
below the median results in a higher risk of CVD re-
gardless of whether individuals had an above median
score in the past or attained one in the future. In ad-
dition, individuals with LE8 scores below the median

Table 4. Associations of LS7 and LE8 With Incidence of CVD and All-Cause Mortality, Examination Cycle 2 (1979-1982) as
Baseline

Continuous variables*
LS7 Age, sex 0.68 (0.64-0.73) | <0.001 0.74 0.72 (0.68-0.76) | <0.001 0.78
LE8 Age, sex 0.64 (0.60-0.68) | <0.001 0.75 0.70 (0.66-0.74) | <0.001 0.78
LS7 Age, sex, sleep 0.68 (0.64-0.73) | <0.001 0.75 0.72 (0.68-0.76) | <0.001 0.78
LS7 Age, sex, death competing risk | 0.71 (0.68-0.75) | <0.001 0.75
LE8 Age, sex, death competing risk | 0.68 (0.65-0.72) | <0.001 0.75

Binary variables
Greater than median LS7* | Age, sex 0.53 (0.47-0.61) | <0.001 0.74 0.58 (0.52-0.65) | <0.001 0.78
Greater than median LE8* | Age, sex 0.47 (0.41-0.54) | <0.001 0.74 0.55 (0.49-0.62) | <0.001 0.78
Greater than median LS7* | Age, sex, sleep 0.54 (0.47-0.61) <0.001 0.74 0.58 (0.52-0.65) | <0.001 0.78
Greater than median LS7* | Age, sex, death competing risk | 0.56 (0.51-0.62) | <0.001 0.74
Greater than median LE8* | Age, sex, death competing risk | 0.53 (0.47-0.59) | <0.001 0.75

HRs are reported per 1-SD increase in continuous LS7 and LE8 score. CVD indicates cardiovascular disease; HR, hazard ratio; LE8, Life’s Essential 8; and
LS7, Life’s Simple 7.
*Median examination 2 LS7 score=9; median examination 2 LE8 score=68.

J Am Heart Assoc. 2023;12:e030764. DOI: 10.1161/JAHA.123.030764
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Table 5. Associations of LS7 and LE8 With Incidence of CVD and All-Cause Mortality, Examination Cycle 6 (1995-1998) as
Baseline

Continuous variables
LS7 Age, sex 0.79(0.71-0.88) | <0.001 0.70 0.86 (0.79-0.95) | 0.002 0.77
LE8 Age, sex 0.73(0.66-0.81) | <0.001 0.71 0.80 (0.73-0.89) | <0.001 0.77
LS7 Age, sex, sleep 0.79 (0.71-0.88) | <0.001 0.70 0.86 (0.79-0.95) | 0.002 0.77
LS7 Age, sex, death competing risk | 0.85 (0.78-0.92) | <0.001 0.72
LE8 Age, sex, death competing risk | 0.80 (0.74-0.86) | <0.001 0.73

Binary variables
Greater than median LS7* | Age, sex 0.71 (0.58-0.87) | 0.001 0.70 0.82 (0.68-0.98) | 0.03 0.77
Greater than median LE8* | Age, sex 0.66 (0.54-0.80) | <0.001 0.70 0.77 (0.64-0.92) | 0.004 0.77
Greater than median LS7* | Age, sex, sleep 0.71 (0.58-0.87) | 0.001 0.70 0.82 (0.68-0.99) | 0.03 0.77
Greater than median LS7* | Age, sex, death competing risk | 0.78 (0.67-0.91) 0.002 0.72
Greater than median LE8* | Age, sex, death competing risk | 0.74 (0.64-0.87) | <0.001 0.72

HRs are reported per 1-SD increase in continuous LS7 and LE8 score. CVD indicates cardiovascular disease; HR, hazard ratio; LE8, Life’s Essential 8; and

LS7, Life’s Simple 7.

*Median examination 6 LS7 score=8; median examination 6 LE8 score=66.

at both examination cycles had a higher risk of death
compared with individuals with LE8 scores above the
median at both examination cycles.

Sleep has been demonstrated to be a crucial aspect
of CVH, with both sleep duration and the presence of
sleep disorders being linked to the risk of diabetes,
hypertension, coronary artery disease, and stroke.?®
In our investigation, the sleep metric score was rela-
tively high compared with other metrics, with a mean
value of 92 (SD, 17) at examination cycle 2 and a mean
value of 90 (SD, 19) at examination cycle 6. Adding the
sleep component to a model with the LS7 score did
not result in significant changes in the C-statistic for
models evaluating CVD and death. The demographic
features of our study sample (predominantly White
race and middle class) may explain the high sleep
scores reported, as sleep duration is associated with
both socioeconomic status and race and ethnicity.°

However, another study that evaluated National Health
and Nutrition Examination Survey data did not report
any disparities in self-reported sleep scores across so-
cioeconomic groups.'®

It has been reported that sleep duration Is asso-
ciated with all of the other 7 components of the LE8
score.®"=% This observation may suggest that includ-
ing sleep duration as an additional component in the
score may not improve its ability to predict CVD and
mortality when used in conjunction with the other LS7
metrics. However, a study of 1920 adults in the MESA
(Multi-Ethnic Study of Atherosclerosis) Sleep study re-
ported that incorporating sleep duration as an eighth
component of the LS7 score could enhance its prog-
nostic information for incidence of CVD.*® The MESA
Sleep study used objectively measured sleep duration,
whereas previous studies, including ours, relied on
self-reported sleep data.

Table 6. Associations Between Serial LE8 Groups and Incidence of CVD and Death After Examination Cycle 6

LE8 score groups Fine-gray models

High-high 73/488 (15) Referent Referent 112/488 (23) Referent

High-low 57/209 (27) 1.84 (1.30-2.60) 0.001 1.79 (1.27-2.52) 0.001 60/209 (29) 115 (0.84-1.57) 0.40
Low-high 47/144 (33) 2.31 (1.59-3.34) <0.001 214 (1.47-3.11) <0.001 40/144 (28) 1.16 (0.80-1.67) 0.43
Low-low 134/370 (36) 2.34 (1.75-3.13) <0.001 2.23 (1.67-2.99) <0.001 152/370 (41) 1.45 (1.13-1.85) 0.003

High, above median LE8 score; low, below median LE8 score. Median examination 2 LE8 score=69, and median examination 6 LE8 score=66. CVD indicates

cardiovascular disease; HR, hazard ratio; and LES, Life’s Essential 8.
*Fine-Gray models with death as a competing risk.
TMortality models.
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The diet metric of the LS7 score, as noted by Lloyd-
Jones et al, had a narrow focus on the intake of only
5 dietary components, making it challenging for indi-
viduals to achieve an ideal score even when following
the guidance of a clinician.’® This was evidenced by
the AHA's “Heart Disease and Stroke Statistics” re-
port, which revealed that only 0.2% of individuals aged
>20years in the United States achieved an ideal score
for diet in the LS7 score.®® To address this limitation,
the diet metric of the LE8 score was developed to
more accurately reflect the overall healthiness of an in-
dividual’s diet, rather than being restricted to the 5 nu-
trients that were the focus of the LS7 score. However,
we observed that the diet component remains the
lowest-scoring LE8 metric among individuals, with only
a small fraction achieving an ideal score for this LES
metric at both examination cycles.

Strengths and Limitations

The strengths of the current investigation include the
large community-based sample, the availability of lon-
gitudinal information on all 8 components of the LE8
score, and a long follow-up period. Several limitations
merit consideration. The sample population consisted
primarily of middle-aged individuals of European de-
scent with a high prevalence of hypertension, which
may limit the generalizability of the findings to other
age groups and ethnicities with varying risk factor dis-
tributions. Furthermore, at examination cycle 2, we de-
fined the physical activity component using a different
standard, because 92% of participants self-reported
>150minutes of moderate-to-intense physical activity
per week, with the remaining 8% reporting no physi-
cal activity; therefore, we used the Physical Activity
Index, which we then used to classify participants into

quantiles, and then used these quantiles to assign
point values according to AHA guidelines.

Similarly, we were not able to strictly adhere to
AHA guidelines when calculating the smoking expo-
sure component for LE8 CVH scores. AHA guidelines
classify former smoking in individuals who have quit 1
to 4years before in the 50-point category and former
smoking in individuals with <1year since quitting into
the 25-point category. However, data at examination
cycle 2 include “years since quitting smoking” in dis-
crete year values, and, therefore, we could not classify
any participants into the 25-point category. We ad-
justed our scoring system to assign 50 points to partic-
ipants who had quit 2 to 4 years before an examination
and 25 points to those who have quit for 1 year preced-
ing an FHS examination. In addition, as the examina-
tion cycle 2 questionnaire did not include secondhand
smoking status, we had to omit the 20-point penalty
for secondhand smoke exposure included in the AHA
guidelines (Table S1).

Last, we did not have available data on hemoglobin
Alc at either examination cycle 2 or examination cycle
6; therefore, we assigned all participants with diabetes
a score of 30 points.

CONCLUSIONS

In our community-based sample, we observed in-
verse associations between the LE8 score and the risk
of CVD and death. Of importance, participants who
maintained their high LE8 score during the life course
were at the lowest risk of CVD, compared with other
groups, and those who maintained a low LE8 score
were at higher risk of death compared with those who
maintained a high LE8 score during the life course.

J Am Heart Assoc. 2023;12:e030764. DOI: 10.1161/JAHA.123.030764 9
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Further studies are warranted to elucidate whether the
LE8 score is a better marker of CVD and death risk,
compared with the LS7 score.
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