


SUPPLEMENTARY METHODS
Cumulative averaging of time-varying exposure
We calculated cumulative averages for each LE8 component across follow-up timepoints thereby reflecting participants’ usual levels over time rather than single-point measurements. At baseline, each LE8 score equaled the baseline value. At the first follow-up, each LE8 score equaled: a) the average of baseline and the first follow-up (when data on both time points were available), or b) the baseline value (when data on the first follow-up were missing). At the second follow-up, we used a) the average of baseline, first and second follow-ups (when all were available), b) the average of two observations (baseline and first or second follow-up), or c) baseline data if no other information was available.
Rationale for the selection of covariates
Covariates were selected a priori as variables plausibly acting as common causes of both cardiovascular health and age-related health decline, rather than as mediators of the exposure. Age and sex are the principal determinants of both cardiovascular risk factor profiles and the accumulation of health deficits and decline in intrinsic capacity (1,2). Educational level, a marker of socioeconomic position that precedes the exposure in time, is associated with less favorable cardiovascular health and with a greater burden and faster accumulation of age-related deficits; among socioeconomic domains, education shows the strongest association with cardiovascular outcomes, more so than occupation or income (3). Among lifestyle factors, sedentary behavior is related to adverse cardiometabolic profiles and to poorer physical function independently of physical activity (4). Total energy intake is related to body weight and nutritional status, and both low and excess intake have been linked to adverse functional outcomes in older adults (5). Alcohol consumption is related to blood pressure, body weight and lipid profile, with genetic evidence supporting a causal effect on blood pressure and vascular risk (6). Sedentary behavior is only partially captured by the physical activity component of the LE8, and energy intake and alcohol consumption are not captured by any LE8 component; all three were therefore included separately.
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SUPPLEMENTARY TABLES AND FIGURES
Supplementary Table 1. Calculation of the Life's Essential 8 in the Seniors-ENRICA-2 cohort
	[bookmark: _Hlk170770923]Domain
	CVH metric
	Method of measurement
	Life's Essential 8 score

	Health behaviors
	Diet 
	Self-reported daily intake: The Alternative Healthy Eating Index-2010 (AHEI-2010) at home visit
	Points
	Scoring

	
	
	
	0
	0-24th percentile

	
	
	
	25
	25th – 49th percentile

	
	
	
	50
	50th – 74th percentile

	
	
	
	80
	75th – 95th percentile

	
	
	
	100
	≥95th percentile

	
	Physical activity
	Self-reported minutes of moderate and vigorous PA per week: EPIC Physical Activity Questionnaire at telephone interview
	0
	<1

	
	
	
	20
	1–29

	
	
	
	40
	30–59

	
	
	
	60
	60–89

	
	
	
	80
	90–119

	
	
	
	90
	120–149

	
	
	
	100
	≥150

	
	Nicotine exposurea
	Self-reported use of cigarettes: telephone interview
	0
	Current smoker

	
	
	
	25
	Former smoker, quit <1 y

	
	
	
	50
	Former smoker, quit 1–<5 y

	
	
	
	75
	Former smoker, quit ≥5 y

	
	
	
	100
	Never smoker

	
	Sleep healthb
	Self-reported average hours of sleep per night: telephone interview
	0
	<4

	
	
	
	20
	4–<5

	
	
	
	40
	5–<6 or ≥ 10

	
	
	
	70
	6–<7

	
	
	
	90
	9–<10

	
	
	
	100
	7–<9

	Health factors
	Body mass index
	Body weight divided by height squared: Physical exam at home visit 

	0
	≥ 40.0

	
	
	
	15
	35.0-39.9

	
	
	
	30
	30.0-34.9

	
	
	
	70
	25.0-29.9

	
	
	
	100
	<25

	
	Blood lipids (non-HDL cholesterol)b
	Plasma total and HDL cholesterol with calculation of non-HDL cholesterol at home visit
	0
	≥220

	
	
	
	20
	190-219

	
	
	
	40
	160-189

	
	
	
	60
	130-159

	
	
	
	100
	< 130

	
	Blood glucoseb
	FBG and HbA1c at home visit
	0
	Diabetes with HbA1c≥10.0

	
	
	
	10
	Diabetes with HbA1c 9.0–9.9

	
	
	
	20
	Diabetes with HbA1c 8.0–8.9

	
	
	
	30
	Diabetes with HbA1c 7.0–7.9

	
	
	
	40
	Diabetes with HbA1c <7.0

	
	
	
	60
	No diabetes and FBG 100–125 (or HbA1c 5.7–6.4) (prediabetes)

	
	
	
	100
	No history of diabetes and FBG <100 (or HbA1c <5.7)

	
	Blood pressureb
	Mean of the 2 last measurements of casual BP at home visit
	0
	≥ 160 or ≥ 100

	
	
	
	25
	140-159 or 90-99

	
	
	
	50
	130-139 or 80-89

	
	
	
	75
	120-129/<80

	
	
	
	100
	<120/<80


[bookmark: _Hlk170777152]Note. CVH, cardiovascular health; AHEI, Alternative Healthy Eating Index 2010; PA, physical activity; HDL, high density lipoprotein; FBG, fasting blood glucose. 
a 20 points subtracted for living with an active indoor smoker at home. 
b 20 points subtracted if drug treated.


Supplementary Table 2. Health deficits and associated scores in the deficit accumulation index.
	Health deficit
	Score

	Physical and cognitive impairments
	

	Self-care disability
	

	Help bathing 
	no=0, yes=1

	Help eating
	no=0, yes=1

	Help dressing
	no=0, yes=1

	Help using the toilet
	no=0, yes=1

	Incontinence
	no=0, yes=1

	Disability in instrumental activities of daily living
	

	Help shopping
	no=0, yes=1

	Help preparing meals
	no=0, yes=1

	Help with housework
	no=0, yes=1

	Help taking medications
	no=0, yes=1

	Help with finances
	no=0, yes=1

	Agility disability
	

	Limitation in bending or kneeling
	no=0, yes=1

	Mobility disability
	

	Limitation to lift/carry a shopping bag
	no=0, yes=1

	Limitation in climbing one flight of stairs
	no=0, yes=1

	Limitation to walk several blocks
	no=0, yes=1

	Limitation in moderate activities
	no=0, yes=1

	Decreased life-space mobility
	no=0, yes=1

	Limitation in lower-extremity physical performance
	

	Poor balance
	no=0, yes=1

	Slowness
	no=0, yes=1

	Unable to complete five chair stands
	no=0, yes=1

	Low strength
	

	Lowest grip strength quintile according to sex and BMI
	no=0, yes=1

	Cognitive impairment
	

	Mini-Mental State Examination score
	≥24=0, 20–23=0.25, 18–19=0.5,
11–17=0.75, ≤10=1

	Self-rated health and vitality
	

	Self-rated health
	excellent=0, very good=0.25, good=0.5,
fair=0.75, poor=1

	Doing less as a result of physical health
	never=0, rarely=0.25, sometimes=0.5,
mostly=0.75, always=1

	Limited in activities as a result of physical health
	never=0, rarely=0.25, sometimes=0.5,
mostly=0.75, always=1

	Health interfered with social activities
	never=0, rarely=0.25, sometimes=0.5,
mostly=0.75, always=1

	Pain interfered with normal work
	never=0, rarely=0.25, sometimes=0.5,
mostly=0.75, always=1

	Not having energy
	never=0, rarely=0.25, sometimes=0.5,
mostly=0.75, always=1

	Unintentional weight loss
	no=0, yes=1


(Table continues)

Supplementary Table 2 (continued).
	Health deficit
	Score

	Mental health
	

	Accomplishing less because of emotional problems
	never=0, rarely=0.25, sometimes=0.5,
mostly=0.75, always=1

	Doing activities less carefully than usual
	never=0, rarely=0.25, sometimes=0.5,
mostly=0.75, always=1

	Not feeling calm and peaceful
	never=0, rarely=0.25, sometimes=0.5,
mostly=0.75, always=1

	Feeling down-hearted and blue
	never=0, rarely=0.25, sometimes=0.5,
mostly=0.75, always=1

	Dropped many activities and interests
	no=0, yes=1

	Feeling helpless
	no=0, yes=1

	Morbidities, polypharmacy, and use of health services
	

	Morbidities
	

	Heart attack
	no=0, yes=1

	Heart failure
	no=0, yes=1

	Stroke
	no=0, yes=1

	Cancer
	no=0, yes=1

	Respiratory disease
	no=0, yes=1

	Arthritis
	no=0, yes=1

	Osteoarthritis
	no=0, yes=1

	Hip fracture
	no=0, yes=1

	Parkinson’s disease
	no=0, yes=1

	Periodontal disease
	no=0, yes=1

	Diabetes
	no=0, yes=1

	Depression
	no=0, yes=1

	Underweight/severe obesity (body mass index)
	18.5–<35=0, <18.5 or ≥35=1

	Hypertension
	no=0, yes=1

	Polypharmacy
	

	No. of medications
	0–2=0, 3–4=0.5, ≥5=1

	Use of health services
	

	Frequency of outpatient health care in last 12 months
	rarely=0, once/twice a year=0.25,
every two/three months=0.5,
once/twice a month=0.75, almost every day=1

	Overnight stay in hospital in last 12 months
	no=0, yes=1
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Supplementary Table 3. Description of the intrinsic capacity index.
	Domain
	Indicators/Questions
	Scoring System

	Vitality
	1. Handgrip strength
	1 point if in the lowest quintile adjusted for sex and BMI

	
	2. When you sit down to eat, how much appetite do you usually have? 
	1 point if the answer is “little” or “none”

	
	3. Have you unintentionally lost 4.5kg or more in the past year?
	1 point if the answer is “yes”

	Vision 
	1. Do you wear glasses to see better? 
	1 point if the answer is “yes”

	
	2. Do you have any difficulty, even when wearing glasses, seeing up close (e.g., sewing, reading a newspaper or a magazine)? 
	1 point if the answer is “yes”

	
	3. Do you have difficulty recognizing people you pass on the street?  
	1 point if the answer is “yes”

	Hearing
	1. Do you wear hearing aids?
	1 point if the answer is “yes”

	
	2. Do you find it difficult to follow a conversation when there is background noise (such as the TV, radio, or children playing)?
	1 point if the answer is “yes”

	
	3. Have you ever visited a hearing specialist?
	1 point if the answer is “yes”

	Cognition
	Mini-Mental State Examination (MMSE)
	0 points if score is 30
1 point if score is 28-29
2 points if score is 27
3 points if score is less than 27

	Psychological 
	Geriatric Depression Scale (GDS)
	0 points if score is 0
1 point if score is 1-2
2 points if score is 3
3 points if score is greater than 3

	Locomotion
	Short Physical Performance Battery (SPPB)
	0 points if score is greater than 10
1 point if score is 9
2 points if score is 8
3 points if score is 7 or less


The total intrinsic capacity score ranges from 0 to 18, with higher scores indicating a greater number of functional deficits and worse overall capacity.


Supplementary Table 4. Baseline characteristics of participants: comparison between included and excluded/lost to follow-up groups
	
	Baseline
	5.2-year follow-up

	
	Included
	Excluded
	Complete follow-up
	Lost to follow-up or deceased

	n (%)
	2,487 (75.99)
	786 (24.01)
	1,117 (44.91)
	1,370 (55.09)

	Age (years)
	71.53 (4.38)
	72.87 (4.68)*
	71.05 (4.06)
	71.93 (4.59)*

	Sex, n (%)
	
	
	
	

	Male
	1,173 (47.17)
	363 (46.18)
	555 (49.69)
	618 (45.11)*

	Female
	1,314 (52.83)
	423 (53.82)
	562 (50.31)
	752 (54.89)

	Educational level, n (%)
	
	
	
	

	Primary or less
	1,577 (63.41)
	536 (68.37)*
	649 (58.10)
	928 (67.74)*

	Secondary
	468 (18.82)
	134 (17.09)
	207 (18.53)
	261 (19.05)

	University
	442 (17.77)
	114 (14.54)
	261 (23.37)
	181 (13.21)

	Time watching TV (h/week)
	22.25 (10.93)
	24.02 (12.47)*
	21.70 (10.08)
	22.69 (11.56)*

	Energy intake (kcal/day)
	1950 (354)
	1971 (360)
	1967 (342)
	1936 (363)*

	Alcohol consumption (g/day)
	8.86 (13.22)
	7.31 (11.99)
	9.49 (13.45)
	8.34 (13.00)*

	DAI score
	15.03 (9.69)
	21.81 (13.07)*
	12.90 (8.03)
	16.78 (10.54)*

	ICIS
	27.94 (15.52)
	35.22 (18.60)*
	24.32 (12.92)
	30.88 (16.80)*


Note. LE8: Life's Essential 8. DAI: Deficit Accumulation Index. ICIS: Intrinsic Capacity Impairment Score
Higher scores in LE8 (range: 0-100) indicate better cardiovascular health. Higher scores in DAI and ICIS (range: 0-100) reflect greater age-related health decline.
*p<0.05 for the comparison with participants included in the analysis using Chi squared tests for categorical variables and Student’s t-tests for continuous variables.


Supplementary Table 5. Predicted annual rate of change in the DAI and the ICIS at selected levels of the LE8 score
	LE8 score
	DAI, points/year (95% CI)
	ICIS, points/year (95% CI)

	20
	0.94 (0.61; 1.27)
	0.46 (−0.18; 1.11)

	40
	0.74 (0.54; 0.94)
	0.43 (0.04; 0.81)

	60
	0.53 (0.42; 0.65)
	0.39 (0.19; 0.59)

	80
	0.33 (0.18; 0.49)
	0.35 (0.06; 0.64)


Note. LE8: Life's Essential 8. DAI: Deficit Accumulation Index. ICIS: Intrinsic Capacity Impairment Score. CI: confidence interval.
Positive values indicate worsening over time. Higher LE8 scores (range 0–100) indicate better cardiovascular health.
Estimates were derived from mixed-effects models including LE8×time and LE8×sex interaction terms and random intercepts and slopes at the individual level, adjusted for age, education, sedentary behavior, energy intake and alcohol consumption. 
Rates are common to both sexes, as the three-way LE8×time×sex interaction was not statistically significant (p = 0.66 for the DAI and p = 0.57 for the ICIS).

Supplementary Table 6. Association between aggregate LE8 score and the overall DAI and its domains in mixed-effects models with random intercepts and slopes. Participants with complete data at baseline and both follow-up waves (n = 1,117; 555 men/ 562 women)
	
	Mean difference in baseline value (95% CI)
	Mean difference in annual change (95% CI)

	
	Men
	Women
	

	Overall DAI
	
	
	

	Model 1
	−1.58 (−2.00; −1.16)***
	−2.40 (−2.81; −2.00)***
	−0.10 (−0.18; −0.03)**

	Model 2
	−1.62 (−2.04; −1.20)***
	−2.36 (−2.77; −1.96)***
	−0.10 (−0.18; −0.03)**

	Functional impairment
	
	
	

	Model 1
	−1.25 (−1.80; −0.69)***
	−2.14 (−2.67; −1.60)***
	−0.23 (−0.38; −0.09)**

	Model 2
	−1.28 (−1.84; −0.72)***
	−2.08 (−2.62; −1.55)***
	−0.23 (−0.37; −0.08)**

	Self-rated health
	
	
	

	Model 1
	−0.80 (−1.58; −0.02)*
	−2.72 (−3.48; −1.97)***
	−0.25 (−0.41; −0.09)**

	Model 2
	−0.84 (−1.63; −0.05)*
	−2.67 (−3.43; −1.91)***
	−0.24 (−0.40; −0.09)**

	Mental health
	
	
	

	Model 1
	−1.41 (−2.23; −0.59)***
	−2.98 (−3.78; −2.19)***
	−0.02 (−0.17; 0.14)

	Model 2
	−1.43 (−2.26; −0.60)***
	−2.96 (−3.76; −2.17)***
	−0.02 (−0.17; 0.14)

	Morbidities
	
	
	

	Model 1
	−2.47 (−2.94; −2.01)***
	−2.65 (−3.10; −2.20)***
	−0.03 (−0.10; 0.04)

	Model 2
	−2.53 (−3.00; −2.07)***
	−2.60 (−3.05; −2.15)***
	−0.03 (−0.09; 0.04)


Note. LE8: Life's Essential 8. DAI: Deficit Accumulation Index. CI: confidence interval.
Coefficients reflect the difference in DAI points per 10-point increment in the LE8 score.
Higher LE8 scores (range 0–100) indicate better cardiovascular health. Higher DAI scores (range 0–100) reflect greater deficit accumulation.
Model 1 adjusted for age, sex and education. Model 2 further adjusted for sedentary behavior, energy intake and alcohol consumption.
All estimates for a given outcome and model were derived from a single mixed-effects model including LE8×time and LE8×sex interaction terms.
*p<0.05; **p<0.01; ***p<0.001


Supplementary Table 7. Association between aggregate LE8 score and overall ICIS and its domains in mixed-effects models with random intercepts and slopes. Participants with complete data at baseline and both follow-up waves (n = 921; 468 men / 453 women)
	
	Mean difference in baseline value (95% CI)
	Mean difference in annual change (95% CI)

	
	Men
	Women
	

	Overall ICIS
	
	
	

	Model 1
	−1.42 (−2.18; −0.66)***
	−2.35 (−3.11; −1.60)***
	−0.08 (−0.23; 0.07)

	Model 2
	−1.44 (−2.20; −0.67)***
	−2.33 (−3.09; −1.57)***
	−0.08 (−0.23; 0.08)

	Locomotion
	
	
	

	Model 1
	−2.07 (−3.77; −0.37)*
	−4.49 (−6.19; −2.79)***
	−0.64 (−1.01; −0.27)***

	Model 2
	−2.04 (−3.76; −0.33)*
	−4.38 (−6.08; −2.68)***
	−0.62 (−0.99; −0.26)***

	Vitality
	
	
	

	Model 1
	−1.00 (−2.17; 0.17)
	−1.15 (−2.31; 0.02)
	−0.04 (−0.31; 0.23)

	Model 2
	−1.09 (−2.27; 0.09)
	−1.15 (−2.33; 0.02)
	−0.02 (−0.29; 0.25)

	Hearing
	
	
	

	Model 1
	−1.11 (−2.37; 0.15)
	−0.50 (−1.76; 0.76)
	0.25 (−0.07; 0.57)

	Model 2
	−0.90 (−2.18; 0.38)
	−0.37 (−1.63; 0.89)
	0.24 (−0.08; 0.56)

	Vision
	
	
	

	Model 1
	−0.39 (−1.59; 0.81)
	−1.17 (−2.37; 0.02)
	−0.04 (−0.29; 0.22)

	Model 2
	−0.38 (−1.59; 0.83)
	−1.12 (−2.32; 0.08)
	−0.03 (−0.28; 0.23)

	Depression
	
	
	

	Model 1
	−2.08 (−3.57; −0.59)**
	−3.61 (−5.09; −2.12)***
	−0.20 (−0.48; 0.08)

	Model 2
	−2.24 (−3.75; −0.74)**
	−3.63 (−5.12; −2.14)***
	−0.19 (−0.47; 0.09)

	Cognitive health
	
	
	

	Model 1
	−1.41 (−3.17; 0.34)
	−1.81 (−3.56; −0.06)*
	0.23 (−0.14; 0.60)

	Model 2
	−1.53 (−3.30; 0.24)
	−1.94 (−3.70; −0.18)*
	0.22 (−0.15; 0.60)


Note. LE8: Life's Essential 8. ICIS: Intrinsic Capacity Impairment Score. CI: confidence interval.
Coefficients reflect the difference in ICIS points per 10-point increment in the LE8 score.
Higher LE8 scores (range 0–100) indicate better cardiovascular health. Higher ICIS scores (range 0–100) reflect greater impairment of intrinsic capacity.
Model 1 adjusted for age, sex and education. Model 2 further adjusted for sedentary behavior, energy intake and alcohol consumption.
All estimates for a given outcome and model were derived from a single mixed-effects model including LE8×time and LE8×sex interaction terms.
*p<0.05; **p<0.01; ***p<0.001


Supplementary Table 8. Association between LE8 components and the overall DAI and ICIS in mixed-effects models with random intercepts and slopes. Participants with complete outcome data at baseline and both follow-up waves: n = 1,117 (555 men / 562 women) for the DAI and n = 921 (468 men / 453 women) for the ICIS
	
	Mean difference in baseline value (95% CI)
	Mean difference in annual change (95% CI)

	
	Men
	Women
	

	Overall DAI
	
	
	

	Diet
	−0.15 (−0.33; 0.03)
	−0.30 (−0.47; −0.12)***
	−0.02 (−0.05; 0.01)

	Physical activity
	−0.21 (−0.34; −0.09)***
	−0.43 (−0.55; −0.31)***
	−0.03 (−0.05; −0.00)*

	Nicotine exposure
	−0.11 (−0.30; 0.08)
	−0.05 (−0.25; 0.16)
	0.00 (−0.03; 0.03)

	Sleep health
	−0.43 (−0.65; −0.20)***
	−0.72 (−0.91; −0.53)***
	−0.04 (−0.08; −0.00)*

	Body mass index
	−0.72 (−0.94; −0.50)***
	−0.94 (−1.14; −0.74)***
	−0.05 (−0.09; −0.02)**

	Blood lipids
	0.18 (−0.06; 0.42)
	−0.23 (−0.44; −0.01)*
	0.02 (−0.02; 0.06)

	Blood glucose
	−0.63 (−0.82; −0.44)***
	−0.66 (−0.87; −0.46)***
	−0.04 (−0.08; −0.01)*

	Blood pressure
	−0.29 (−0.47; −0.11)**
	−0.12 (−0.28; 0.05)
	−0.01 (−0.05; 0.02)

	Overall ICIS
	
	
	

	Diet
	−0.43 (−0.74; −0.11)**
	−0.47 (−0.78; −0.16)**
	0.02 (−0.04; 0.09)

	Physical activity
	−0.24 (−0.47; −0.01)*
	−0.43 (−0.66; −0.20)***
	−0.09 (−0.13; −0.04)***

	Nicotine exposure
	−0.39 (−0.73; −0.05)*
	−0.11 (−0.47; 0.24)
	0.02 (−0.04; 0.08)

	Sleep health
	−0.40 (−0.80; 0.01)
	−0.79 (−1.14; −0.44)***
	−0.02 (−0.10; 0.05)

	Body mass index
	−0.44 (−0.82; −0.05)*
	−0.66 (−1.03; −0.30)***
	−0.01 (−0.08; 0.06)

	Blood lipids
	0.37 (−0.06; 0.81)
	−0.19 (−0.58; 0.21)
	0.02 (−0.06; 0.11)

	Blood glucose
	−0.23 (−0.58; 0.12)
	−0.50 (−0.88; −0.13)**
	−0.07 (−0.14; 0.01)

	Blood pressure
	−0.03 (−0.35; 0.28)
	−0.16 (−0.46; 0.14)
	0.02 (−0.04; 0.09)


Note. LE8: Life's Essential 8. DAI: Deficit Accumulation Index. ICIS: Intrinsic Capacity Impairment Score. CI: confidence interval.
Coefficients reflect the difference in DAI or ICIS points per 10-point increment in the respective LE8 component score.
Models adjusted for age, education, sedentary behavior, energy intake and alcohol consumption.
All estimates for a given LE8 component and outcome were derived from a single mixed-effects model including LE8 component×time and LE8 component×sex interaction terms.
*p<0.05; **p<0.01; ***p<0.001



Supplementary Table 9. Association between aggregate LE8 score and the overall DAI and ICIS in mixed-effects models with random intercepts and slopes. Sensitivity analysis restricted to participants with at least one follow-up measurement of DAI or ICIS
	
	N (men/women)
	Mean difference in baseline value (95% CI)
	Mean difference in annual change  (95% CI)

	
	
	Men
	Women
	

	Overall DAI
	1,694 (825/869)
	
	
	

	Model 1
	
	−1.82 (−2.20; −1.43)***
	−2.75 (−3.13; −2.38)***
	−0.12 (−0.19; −0.05)**

	Model 2
	
	−1.85 (−2.24; −1.46)***
	−2.69 (−3.07; −2.32)***
	−0.11 (−0.18; −0.04)**

	Overall ICIS
	1,519 (752/767)
	
	
	

	Model 1
	
	−1.65 (−2.30; −0.99)***
	−3.13 (−3.78; −2.48)***
	−0.08 (−0.22; 0.06)

	Model 2
	
	−1.77 (−2.43; −1.11)***
	−3.10 (−3.75; −2.46)***
	−0.06 (−0.20; 0.08)


Note. LE8: Life's Essential 8. DAI: Deficit Accumulation Index. ICIS: Intrinsic Capacity Impairment Score. CI: confidence interval.
Coefficients reflect the difference in DAI or ICIS  points per 10-point increment in the LE8 score.
Higher LE8 scores (range 0–100) indicate better cardiovascular health. Higher DAI and ICIS scores (range 0–100) reflect greater deficit accumulation or impairment in intrinsic capacity.
Model 1 adjusted for age, sex and education. Model 2 further adjusted for sedentary behavior, energy intake and alcohol consumption.
All estimates for a given outcome and model were derived from a single mixed-effects model including LE8×time and LE8×sex interaction terms.
*p<0.05; **p<0.01; ***p<0.001


Supplementary Table 10. Association between aggregate LE8 score and the overall DAI and its domains in mixed-effects models with random intercepts and slopes. Sensitivity analysis using only baseline LE8 and baseline covariates
	
	N (men/women)
	Mean difference in baseline value (95% CI)
	Mean difference in annual change (95% CI)

	
	
	Men
	Women
	

	Overall DAI
	2,487 (1,173/1,314)
	
	
	

	Model 1
	
	−2.18 (−2.55; −1.81)***
	−3.21 (−3.54; −2.87)***
	−0.06 (−0.13; 0.00)

	Model 2
	
	−2.26 (−2.64; −1.89)***
	−3.11 (−3.45; −2.77)***
	−0.06 (−0.13; 0.00)

	Functional impairment
	2,487 (1,173/1,314)
	
	
	

	Model 1
	
	−1.82 (−2.30; −1.33)***
	−3.10 (−3.54; −2.65)***
	−0.23 (−0.36; −0.10)***

	Model 2
	
	−1.87 (−2.36; −1.38)***
	−2.95 (−3.40; −2.50)***
	−0.23 (−0.36; −0.11)***

	Self-rated health
	2,467 (1,166/1,301)
	
	
	

	Model 1
	
	−2.02 (−2.67; −1.36)***
	−3.51 (−4.12; −2.90)***
	−0.11 (−0.24; 0.03)

	Model 2
	
	−2.17 (−2.84; −1.50)***
	−3.38 (−4.00; −2.76)***
	−0.11 (−0.24; 0.02)

	Mental health
	2,467 (1,166/1,301)
	
	
	

	Model 1
	
	−2.02 (−2.68; −1.36)***
	−3.34 (−3.96; −2.72)***
	0.09 (−0.04; 0.23)

	Model 2
	
	−2.12 (−2.79; −1.44)***
	−3.30 (−3.92; −2.67)***
	0.09 (−0.04; 0.23)

	Morbidities
	2,487 (1,173/1,314)
	
	
	

	Model 1
	
	−2.80 (−3.17; −2.43)***
	−3.25 (−3.59; −2.91)***
	0.02 (−0.04; 0.07)

	Model 2
	
	−2.89 (−3.27; −2.52)***
	−3.20 (−3.54; −2.86)***
	0.02 (−0.04; 0.07)


Note. LE8: Life's Essential 8. DAI: Deficit Accumulation Index. CI: confidence interval.
Coefficients reflect the difference in DAI points per 10-point increment in the LE8 score.
Higher LE8 scores (range 0–100) indicate better cardiovascular health. Higher DAI scores (range 0–100) reflect greater deficit accumulation.
Model 1 adjusted for baseline age, sex and education. Model 2 further adjusted for baseline sedentary behavior, energy intake and alcohol consumption.
All estimates for a given outcome and model were derived from a single mixed-effects model including baseline LE8×time and baseline LE8×sex interaction terms.
*p<0.05; **p<0.01; ***p<0.001


Supplementary Table 11. Association between aggregate LE8 score and the overall ICIS and its domains in mixed-effects models with random intercepts and slopes. Sensitivity analysis using only baseline LE8 and baseline covariates
	
	N (men/women)
	Mean difference in baseline value (95% CI)
	Mean difference in annual change (95% CI)

	
	
	Men
	Women
	

	Overall ICIS
	2,487 (1,173/1,314)
	
	
	

	Model 1
	
	−2.23 (−2.81; −1.65)***
	−3.48 (−4.02; −2.95)***
	0.01 (−0.11; 0.13)

	Model 2
	
	−2.39 (−2.98; −1.80)***
	−3.42 (−3.96; −2.88)***
	0.01 (−0.11; 0.13)

	Locomotion
	2,485 (1,172/1,313)
	
	
	

	Model 1
	
	−3.21 (−4.47; −1.94)***
	−5.94 (−7.12; −4.77)***
	−0.22 (−0.52; 0.08)

	Model 2
	
	−3.35 (−4.63; −2.07)***
	−5.73 (−6.92; −4.55)***
	−0.22 (−0.52; 0.08)

	Vitality
	2,487 (1,173/1,314)
	
	
	

	Model 1
	
	−1.50 (−2.35; −0.66)***
	−1.74 (−2.53; −0.94)***
	0.03 (−0.18; 0.24)

	Model 2
	
	−1.77 (−2.62; −0.91)***
	−1.73 (−2.52; −0.93)***
	0.03 (−0.18; 0.25)

	Hearing
	2,487 (1,173/1,314)
	
	
	

	Model 1
	
	−0.91 (−1.75; −0.07)*
	−0.56 (−1.34; 0.22)
	0.07 (−0.19; 0.32)

	Model 2
	
	−0.91 (−1.77; −0.05)*
	−0.58 (−1.37; 0.21)
	0.07 (−0.19; 0.32)

	Vision
	2,487 (1,173/1,314)
	
	
	

	Model 1
	
	−0.64 (−1.42; 0.14)
	−1.19 (−1.92; −0.46)**
	−0.07 (−0.27; 0.13)

	Model 2
	
	−0.81 (−1.60; −0.01)*
	−1.28 (−2.02; −0.54)***
	−0.07 (−0.27; 0.13)

	Depression
	2,487 (1,173/1,314)
	
	
	

	Model 1
	
	−3.66 (−4.78; −2.53)***
	−5.46 (−6.50; −4.41)***
	0.17 (−0.05; 0.39)

	Model 2
	
	−3.88 (−5.02; −2.73)***
	−5.32 (−6.37; −4.26)***
	0.17 (−0.05; 0.39)

	Cognitive health
	2,482 (1,171/1,311)
	
	
	

	Model 1
	
	−2.26 (−3.47; −1.06)***
	−3.45 (−4.57; −2.32)***
	0.22 (−0.06; 0.51)

	Model 2
	
	−2.34 (−3.56; −1.11)***
	−3.36 (−4.50; −2.22)***
	0.22 (−0.07; 0.51)


Note. LE8: Life's Essential 8. ICIS: Intrinsic Capacity Impairment Score. 
Coefficients reflect the difference in ICIS points per 10-point increment in the LE8 score.
Higher LE8 scores (range 0–100) indicate better cardiovascular health. Higher ICIS scores (range 0–100) reflect greater impairment of intrinsic capacity.
Model 1 adjusted for baseline age, sex and education. Model 2 further adjusted for baseline sedentary behavior, energy intake and alcohol consumption.
All estimates for a given outcome and model were derived from a single mixed-effects model including baseline LE8×time and baseline LE8×sex interaction terms.
*p<0.05; **p<0.01; ***p<0.001

Supplementary Table 12. Association between LE8 component scores and the overall DAI and ICIS in mixed-effects models with random intercepts and slopes. Sensitivity analysis using only baseline LE8 and baseline covariates (n = 2,487; 1,173 men / 1,314 women)
	
	Mean difference in baseline value (95% CI)
	Mean difference in annual change (95% CI)

	
	Men
	Women
	

	Overall DAI
	
	
	

	Diet
	−0.36 (−0.52; −0.20)***
	−0.53 (−0.69; −0.38)***
	−0.02 (−0.05; 0.01)

	Physical activity
	−0.37 (−0.48; −0.25)***
	−0.53 (−0.63; −0.42)***
	0.00 (−0.02; 0.02)

	Nicotine exposure
	−0.17 (−0.34; −0.00)*
	−0.06 (−0.24; 0.12)
	0.00 (−0.02; 0.03)

	Sleep health
	−0.51 (−0.70; −0.31)***
	−0.83 (−0.99; −0.67)***
	−0.02 (−0.05; 0.01)

	Body mass index
	−0.87 (−1.06; −0.68)***
	−1.14 (−1.30; −0.99)***
	−0.05 (−0.08; −0.01)**

	Blood lipids
	0.23 (0.01; 0.46)*
	−0.05 (−0.24; 0.14)
	0.02 (−0.01; 0.06)

	Blood glucose
	−0.71 (−0.88; −0.55)***
	−0.80 (−0.96; −0.64)***
	−0.02 (−0.05; 0.01)

	Blood pressure
	−0.19 (−0.36; −0.03)*
	−0.19 (−0.34; −0.05)**
	−0.02 (−0.04; 0.01)

	Overall ICIS
	
	
	

	Diet
	−0.61 (−0.86; −0.37)***
	−0.77 (−1.01; −0.54)***
	0.05 (0.00; 0.10)*

	Physical activity
	−0.52 (−0.69; −0.35)***
	−0.74 (−0.91; −0.58)***
	−0.02 (−0.06; 0.02)

	Nicotine exposure
	−0.34 (−0.60; −0.09)**
	−0.04 (−0.31; 0.23)
	0.03 (−0.03; 0.08)

	Sleep health
	−0.82 (−1.11; −0.53)***
	−1.18 (−1.43; −0.94)***
	0.03 (−0.03; 0.09)

	Body mass index
	−0.37 (−0.67; −0.07)*
	−0.83 (−1.08; −0.58)***
	−0.05 (−0.11; 0.00)

	Blood lipids
	0.16 (−0.17; 0.49)
	−0.00 (−0.29; 0.28)
	0.02 (−0.05; 0.08)

	Blood glucose
	−0.35 (−0.60; −0.10)**
	−0.65 (−0.90; −0.40)***
	−0.06 (−0.11; 0.00)

	Blood pressure
	−0.06 (−0.31; 0.19)
	−0.10 (−0.32; 0.12)
	0.02 (−0.03; 0.06)


Note. LE8: Life's Essential 8. DAI: Deficit Accumulation Index. ICIS: Intrinsic Capacity Impairment Score. CI: confidence interval.
Coefficients reflect the difference in DAI or ICIS points per 10-point increment in the respective LE8 component score.
Models adjusted for age, education, sedentary behavior, energy intake and alcohol consumption.
All estimates for a given LE8 component and outcome were derived from a single mixed-effects model including LE8 component×time and LE8 component×sex interaction terms.
*p<0.05; **p<0.01; ***p<0.001


Supplementary Table 13. Association between the LE8 score and the DAI and the ICIS, according to the specification of the time-varying exposure, by sex
	
	Cumulative average 
(main analysis)
	Concurrent 
(wave-specific) LE8
	Concurrent LE8, 
complete follow-up

	Overall DAI
	
	
	

	Participants
	2,487
	2,487
	1,117

	Observations
	5,295
	4,661
	2,901

	MD in baseline value, men
	−2.05 (−2.41; −1.70)***
	−1.51 (−1.80; −1.22)***
	−1.05 (−1.38; −0.71)***

	MD in baseline value, women
	−2.93 (−3.25; −2.61)***
	−2.21 (−2.49; −1.94)***
	−1.63 (−1.96; −1.31)***

	MD in annual change, both sexes
	−0.10 (−0.17; −0.03)**
	0.12 (0.05; 0.19)***
	0.05 (−0.02; 0.12)

	Overall ICIS
	
	
	

	Participants
	2,487
	2,487
	921

	Observations
	4,925
	4,661
	2,549

	Baseline value, men
	−2.12 (−2.70; −1.54)***
	−1.71 (−2.24; −1.17)***
	−0.92 (−1.60; −0.23)**

	Baseline value, women
	−3.44 (−3.98; −2.91)***
	−2.98 (−3.47; −2.48)***
	−1.63 (−2.32; −0.95)***

	Annual change, both sexes
	−0.02 (−0.16; 0.12)
	0.15 (0.01; 0.29)*
	0.01 (−0.15; 0.17)


Note. LE8: Life's Essential 8. DAI: Deficit Accumulation Index. ICIS: Intrinsic Capacity Impairment Score.
Values are mean differences (95% CI) per 10-point increment in the LE8 score.
Higher LE8 scores (range 0–100) indicate better cardiovascular health. Higher DAI and ICIS scores (range 0–100) reflect greater deficit accumulation or impairment of intrinsic capacity.
All models were adjusted for age, sex, education, sedentary behavior, energy intake and alcohol consumption.
All estimates for a given outcome and specification were derived from a single mixed-effects model including LE8×time and LE8×sex interaction terms, with random intercepts and slopes at the individual level.
In the cumulative average specification, LE8 at each wave was the average of all available measurements up to that wave. In the concurrent specification, LE8 was the value observed at that wave.
The third column is restricted to participants with an assessment of the corresponding outcome at all three waves.
*p<0.05; **p<0.01; ***p<0.001


Supplementary Table 14. Association between aggregate LE8 score and the overall DAI and ICIS in mixed-effects models with random intercepts and slopes, before and after further adjustment for socioeconomic position (n = 2,470; 1,168 men / 1,302 women)
	
	N (men/women)
	Mean difference in baseline value (95% CI)
	Mean difference in annual change (95% CI)

	
	
	Men
	Women
	

	Overall DAI
	2,470 (1,168/1,302)
	
	
	

	Model 2
	
	−2.06 (−2.42; −1.71)***
	−2.92 (−3.24; −2.60)***
	−0.10 (−0.17; −0.03)**

	Model 2 + SEP
	
	−1.95 (−2.30; −1.60)***
	−2.68 (−3.01; −2.36)***
	−0.10 (−0.17; −0.03)**

	Overall ICIS
	2,470 (1,168/1,302)
	
	
	

	Model 2
	
	−2.12 (−2.70; −1.54)***
	−3.41 (−3.94; −2.88)***
	−0.02 (−0.16; 0.12)

	Model 2 + SEP
	
	−1.94 (−2.51; −1.37)***
	−3.01 (−3.54; −2.48)***
	−0.02 (−0.16; 0.11)


Note. LE8: Life's Essential 8. DAI: Deficit Accumulation Index. ICIS: Intrinsic Capacity Impairment Score. SEP: Socioeconomic Position.
Coefficients reflect the difference in DAI or ICIS points per 10-point increment in the LE8 score.
Higher LE8 scores (range 0–100) indicate better cardiovascular health. Higher DAI and ICIS scores (range 0–100) reflect greater deficit accumulation or impairment of intrinsic capacity.
Model 2 adjusted for age, sex, education, sedentary behavior, energy intake and alcohol consumption.
Model 2 + SEP further adjusted for the most recent occupation of the household's main earner (non-manual/skilled, skilled manual, unskilled manual) and ease of making ends meet (very easy/easy, somewhat easy/difficult, difficult/very difficult).
All estimates for a given outcome and model were derived from a single mixed-effects model including LE8×time and LE8×sex interaction terms.
*p<0.05; **p<0.01; ***p<0.001


[image: ]Supplementary Figure 1. Predicted baseline levels and annual rates of change in the DAI and ICIS across the range of LE8: restricted cubic spline versus linear specification

Note. LE8: Life's Essential 8. DAI: Deficit Accumulation Index. ICIS: Intrinsic Capacity Impairment Score.
Solid lines show predictions from models in which LE8 was modeled with restricted cubic splines (four knots, placed at the 5th, 35th, 65th and 95th percentiles of the LE8 distribution: 41.9, 59.4, 69.0 and 82.5 points), with each spline term additionally interacted with time and with sex; shaded areas represent 95% confidence intervals. Dashed lines show predictions from the corresponding linear specification, which included LE8×time and LE8×sex interaction terms.
All models were adjusted for age, education, sedentary behavior, energy intake, and alcohol consumption.

[image: ]Supplementary Figure 2. Flow diagram of participant selection and contribution of observations across study waves

Note. LE8: Life's Essential 8; DAI: Deficit Accumulation Index; ICIS: Intrinsic Capacity Impairment Score.
Participants with missing data on multiple variables were excluded at the first applicable exclusion step.

Supplementary Figure 3. Predicted trajectories of the DAI and the ICIS over follow-up, by level of the LE8 score
[image: ]
Note. LE8: Life's Essential 8. DAI: Deficit Accumulation Index. ICIS: Intrinsic Capacity Impairment Score.
Higher scores in LE8 (range: 0-100) indicate better cardiovascular health. Higher scores in DAI and ICIS (range: 0-100) reflect greater deficit accumulation or impairment in intrinsic capacity.
Estimates were derived from mixed-effects models with random intercepts and slopes at the individual level, including LE8×time and LE8×sex interaction terms, and adjusted for age, education, sedentary behavior, energy intake, and alcohol consumption. Time was modeled as a continuous variable.
Dashed lines represent 95% confidence intervals.
Annual rates of change are common to both sexes, as the LE8×time×sex interaction was not statistically significant.
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