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Abstract

Introduction: There is limited and inconsistent reporting on the association between Life’s
Simple 7 (LS7) and dementia in the elderly population.

Methods: Based on Washington Heights-Inwood Columbia Aging Project (WHICAP) study, LS7
scores were estimated to assess cardiovascular health status. Associations between LS7 scores and
incident dementia were investigated by Cox proportional hazards models.

Results: Among 1987 subjects, 291 incident cases of dementia were identified over a median
follow-up of 5.84 years. Compared with subjects in the poor cardiovascular health group (scores 0
to 5), those in intermediate (6 to 9) and optimal (10 to 14) groups had lower dementia risk, with
the hazard ratio (HR; 95% confidence interval [CI]) being 0.74 (0.54 to 1.00) and 0.59 (0.38 to
0.91), respectively. These results were significant in Apolipoprotein E genotype e4 (APOE-e4)
allele noncarriers but not in carriers.

Discussion: Higher LS7 scores are protective for dementia, especially among the APOE-e4

noncarriers.
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1. Introduction

With no effective medical treatments available, dementia remains a global challenge for
health and social care [1]. Primary prevention through modifiable risk factors is thus an

urgent priority to reduce the incidence of cognitive impairment and dementia [1, 2]. Much of
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the evidence focuses on the individual lifestyle/cardiovascular risk factors [3—6]. However,
recent evidence suggests that a multidomain intervention could be required for the optimum
preventive effects on cognitive impairment and dementia [7-9].

The Life’s Simple 7 (LS7), proposed by the American Heart Association (AHA)

for primordial prevention of cardiovascular diseases, comprehensively defines ideal
cardiovascular health as presence of four health behaviors (physical activity at moderate
levels =150 min/wk, or at vigorous levels =75 min/wk, or at moderate and vigorous levels
>150 min/wk, nonsmoking, body mass index [BMI] <25.0 kg/m?, and healthy diet habits
including at least four of the following components: fruits and vegetables =4.5 servings/d,
sodium <1500 mg/d, fish >two 3.5 oz/wk, whole grains >3 servings/d, sugar-sweetened
beverages <36 0z/wk) and three biological metrics (untreated total cholesterol <200 mg/dL,
fasting blood glucose <100 mg/dL, and untreated blood pressure <120/<80 mm Hg) [10].
Emerging evidence indicates that the LS7 is inversely associated with the risks of dementia
[11-15] and Alzheimer’s disease (AD) [14]. However, nonsignificant associations of LS7
with cognition [16] and dementia [17] have also been reported. Results from a cluster-
randomized controlled trial showed that a multidomain vascular care intervention did not
lead to a reduction in incidence of all-cause dementia among an elderly population [18].

Apolipoprotein E genotype £4 (APOE-e4) allele is currently identified as the most important
genetic risk factor for late-onset AD [19]. APOE-e4 might lead to increased risk of AD
through multiple mechanisms including interference with the clearance of amyloid-beta
(AB), crosstalk with Ap, lipid and glucose metabolism, and inflammation [19], many of
which are the potential pathways through which LS7 or its components are linked with
cognition or dementia [5, 20-22]. Only a few studies have investigated the associations
between adherence to a healthy lifestyle clustering and risks of dementia by stratification
of APOE-¢4 status [23-25], and the results were inconsistent, with both stronger [24] or
weaker [23, 25] associations found in APOE-e4 allele carriers than in noncarriers. To the
best of our knowledge, no study has examined the effect modification of APOE-e4 carriage
on the association between LS7 scores and dementia risk.

Due to the limited and inconsistent evidence, in the present study, we aimed to examine
whether LS7 scores were associated with incident dementia risk and whether this association
varied by APOE-e4 allele status in a multi-ethnic elderly population.

Methods

2.1 Study design and population

The Washington Heights-Inwood Columbia Aging Project (WHICAP) is a multiethnic,
community-based, prospective cohort study which is performed to explore risk factors
for aging and dementia. Three waves of participants were recruited in 1992, 1999, and
2009 in WHICAP, all using similar study procedures [6, 26]. Briefly, participants were
recruited from a probability sample of Medicare recipients who were 65 years and older,
socioeconomically and racially diverse, and residing in northern Manhattan. At the study
entry, each subject underwent a structured in-person interview of general health and
function, followed by a comprehensive assessment including medical and neurological
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histories, standardized physical, neurological and neuropsychological examinations.
Participants were followed every 18-24 months, repeating similar baseline examinations.

The WHICAP study was approved by the Institutional Review Board at Columbia
University Medical Center. Written informed consent was provided by all the participants.

Among all the 4945 subjects at baseline, cases with prevalent dementia were excluded (n =
490) (Figure 1). Subjects were further excluded if they had no follow-up survey (n = 1088),
had missing values on variables of interests (LS7 scores [n = 1360], incident dementia [n

= 10], education duration [n = 9], APOE-e4 [n = 1]). Finally, a total of 1987 subjects were

included in the present study.

2.2 Measurements of LS7 metrics

All the LS7 metrics were categorized into three grades of poor (coded as 0), intermediate
(coed as 1), and optimal (coded as 2) according to the AHA criteria [10] with modifications
in diet, physical activity and glucose in this study (Supplementary Table S1). Information
about BMI, diet, smoking, physical activity, and blood pressure were collected from baseline
interviews/examinations, and cholesterol and glucose levels were tested in the follow-up
visit. For each LS7 component, the first available assessment at follow-up visit was used

if the information is missing at baseline. BMI was calculated, using measured weight and
height, as weight in kilograms divided by height in meters squared. Dietary information was
collected using semi-quantitative food frequency questionnaire (SFFQ). Due to incomplete
information of whole grain intake captured by this SFFQ, whole grain intake was not
included in the construction of the diet metric. Leisure time physical activity (LTPA)

was assessed using Godin physical activity form, and total LTPA dose was measured by
metabolic equivalents (METSs)-minutes/2-weeks. As in this older population the majority

of subjects (nearly 85%) had the lowest levels of physical activity defined by the original
AHA criteria, we modified the LTPA category cutoffs as low (no LTPA), middle and high
levels, with the latter two levels based on median value of 1260 MET-minutes/2 weeks
among those who reported non-zero LTPA. This method for LTPA categorization has a

high capacity to predict incident AD in older adults [6]. After resting quietly in a seated
position, blood pressure levels (mmHg) on the right arm were consecutively examined for
three times every three minutes over nine minutes, and the third measurement was used [27].
Subjects who had ever smoked = 1 cigarette per day for a period of one year or more were
regarded as smokers [27], and were subsequently classified as past smokers when they had
quit smoking, or current smokers when they were still smoking. Levels of total cholesterol,
glucose, and HbAlc were measured according to standard research procedures [27]. Fasting
plasma total cholesterol levels were tested using standard enzymatic techniques. HbAlc
was quantified using boronate affinity chromatography with the Primus CLC 385 (Primus,
Kansas City, MO). Glucose metric was preferentially assessed by the blood glucose, and
was secondarily assessed by HbAlc levels if the glucose values were missing. HbAlc levels
were categorized into poor, intermediate and ideal at the cut-off points of 6.5% and 5.7%
[28].

The LS7 scores were calculated as the sum of seven components, ranging from 0 to 14
with higher scores meaning better cardiovascular health. LS7 scores were then categorized
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as poor for scores ranging from 0 to 5 (< mean - standard deviation [SD]), intermediate for
scores ranging from 6 to 9 (= mean - SD and < mean + SD), and optimal for scores ranging
from 10 to 14 (= mean + SD) as suggested in the literature [15].

2.3 Clinical diagnosis of dementia

The primary outcome was all-cause dementia which was determined based on Diagnostic
and Statistical Manual of Mental Disorders, 4th Edition criteria [29]. At each WHICAP
visit, participants underwent a standardized neuropsychological battery including measures
of memory, language, orientation, abstract reasoning, and visuospatial ability [30].
Dementia was diagnosed through diagnostic consensus conferences attended by a

panel of neurologists, psychiatrists, and neuropsychologists, using results from the
neuropsychological battery and evidence of impairment in social or occupational function.
Incident dementia was identified when the subjects were firstly clinically diagnosed with
dementia during the follow-up study among those with a previous diagnosis with no
dementia.

2.4 Covariates

Demographics including age (years), sex (male, female), ethnicity (White, Black, Hispanic,
and others) and education duration (years) were collected from baseline interviews. Daily
calories intake (kcal) was obtained from the SFFQ administered at baseline. Depression
status (yes, no) was assessed via the 10-item Centre for Epidemiological Studies Depression
Scale (CES-D), and a cut-off score of 4 was used to identify individuals with major
depression [31]. APOE-e4 genotype was defined based on absence or presence (either 1

or 2) of e4 alleles.

2.5 Statistical analysis

Characteristics of subjects across the categories of LS7 scores were compared using the
analysis of variance and Chi-square test for the continuous and categorical variables,
respectively. Associations of LS7 scores with risks of incident dementia were examined

by the Cox regression models. The survival-time metrics were years of follow-up from the
first survey through the last visit or diagnosis of incident dementia (whichever came first).
Model 1 was adjusted for age, sex, and ethnicity, and Model 2 was further adjusted for
education duration, cohort wave, daily calories intake, depression, and APOE-e4 possession.
Both categorical (setting the poor as reference) and continuous LS7 scores were used to fit
Cox regression models. The method of scaled Schoenfeld residuals was used to check the
validity of proportional hazards (PH) assumption for Cox regression models.

Interactions were examined by the product term between LS7 (continuous) and APOE-e4
allele status (dichotomous) in the fully adjusted model, followed by stratified analyses by
APOE-¢e4 allele status. Analyses on the associations between individual LS7 components
and dementia were performed with similar methods.

Sensitivity analyses were conducted when removing subjects with follow-up time less than
two years (n = 1831); when additionally adjusting for history of comorbidities including
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hypertension, diabetes, and heart diseases at baseline. The association analysis was also
performed by using the Weibull regression model.

All the data analyses were performed with R (version 3.6.1). Two-sided p values less than
0.05 were statistically significant.

3. Results

3.1 Characteristics of the study participants

The 1987 eligible subjects included in the present study were followed up over a median of
5.84 (ranging from 0.94 to 17.68) years, for a total of 13555.64 person-years. Among them,
a total of 291 incident dementia cases were identified.

As shown in Table 1, the mean age was 75.33 (SD = 5.98) years, and about one third of

the participants were males. About one quarter of the subjects were carriers of an APOE-e4
allele. Subjects with higher levels of LS7 scores were more likely to be males, to be White,
to have a higher degree of education, to have lower prevalence of depression, hypertension,
diabetes, and heart diseases, and to have a lower proportion of incident dementia.

3.2 Associations between LS7 scores and incident dementia

Decreased incidence rate of dementia was observed with improved levels of LS7 metrics
(Table 2). After full adjustments, compared with subjects with poor cardiovascular health,
decreased risks of incident dementia was found in the intermediate (hazard ratio [HR] =
0.74, 95% CI = 0.54 to 1.00) and optimal (HR = 0.59, 95% CI = 0.38 to 0.91) groups (2 trend
= 0.020). An increase of one point in LS7 scores was significantly related with a decreased
risk of dementia of 8% (HR = 0.92, 95% CI = 0.86 to 0.98). The PH assumption was not
significantly violated for continuous (p= 0.101) and categorical (o = 0.086) LS7 scores in
the fully adjusted Cox regression models.

3.3 Examination of effect modification by APOE-e4 allele status

The interaction between LS7 and APOE-¢4 allele status was not statistically significant
(O interaction = 0.249). The association between LS7 and dementia risk was significant in
APOE-e4 noncarriers but not in carriers (Table 2).

3.4 Associations between LS7 components and incident dementia

Among all the subjects, with improved levels of physical activity, the risks of dementia
significantly decreased. Other factors were not associated with dementia risk.

The interactions between smoking scores and APOE-e4 allele status were statistically
significant (0 interaction = 0-020), while no interaction was found for APOE with other LS7
components. In APOE-e4 allele carriers, LS7 components, except for physical activity, were
not associated with dementia risk. Among subjects who had no APOE-e4 allele, those at the
optimal levels of physical activity, smoking, and glucose had significantly lower dementia
risk.
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3.5 Sensitivity analyses

Similar associations of LS7 scores with risks of dementia were observed when excluding
subjects whose follow-up duration was less than two years (Supplementary Table S2), and
when the history of comorbidities at baseline were additionally adjusted (Supplementary
Table S3). Robust results were found by using the Weibull regression models for association
analysis (Supplementary Table S4).

4. Discussion

Results in the current study indicated that ideal LS7 cardiovascular health was associated
with decreased risks of all-cause dementia in the elderly population. In addition, improved
levels of LS7 scores and the LS7 components of smoking and blood glucose were
significantly associated with reduced dementia risk in the APOE-e4 allele noncarriers but
not in carriers. Decreased risks of dementia associated with physical activity were found
regardless of APOE-e4 status.

Lifestyle factors may affect the dementia risk through cardiovascular and neurodegenerative
brain pathologies including vascular, oxidative stress, inflammatory, and neurotoxic
processes [8]. Due to the complex and heterogeneous nature of dementia, multidomain
intervention targeting different risk factors and mechanisms simultaneously is recommended
to achieve optimal preventive effects [7]. Higher LS7 scores at midlife was reported to

be related with higher volumes of grey matter and whole brain [15], and with reduced
cognitive decline in late life [32]. Consistent with previous studies [11, 15], the current
study demonstrated that higher LS7 scores were associated with decreased risks of dementia.
However, evidence from other observational studies indicated nonsignificant associations
among mid-aged adults in Germany [17], and with cognitive function in the elderly
population in Chile [16]. Besides, results from randomized controlled trials demonstrated
that a 2-year multidomain intervention (diet, cognitive training, exercise, and vascular risk
monitoring) could maintain or improve the cognitive function for elderly population in
Finland [7], but a 6-year multidomain vascular care intervention (diet, physical activity,
weight, smoking, and blood pressure) did not reduce the incidence of dementia for older
people in Netherlands [18]. Overall, it seems that inconsistent associations of cardiovascular
health with dementia risk can be due to multiple reasons, including difference in measuring
outcomes and LS7, length of follow up time, and population characteristics such as age,
race/ethnicity, and genetic background.

We found that associations of LS7 scores with dementia were significant among APOE-e4
noncarriers, but was nonsignificant among carriers. Our findings were in line with the
evidence from other studies [23, 25]. Among the Japanese-American men (mean age =

52 years), the composite effects of lifestyles including BMI, smoking, diet, and physical
activity on dementia risk were statistically significant for APOE-e4 allele noncarriers, but
not for the carriers [23]. A clustering of healthy lifestyle factors was also found to be related
to decreased dementia risk among the APOE-e4 negative participants of the Rotterdam
study only (mean age = about 69 years), but not in APOE-e4 carriers [25]. However,
inconsistent results were observed that APOE-¢4 allele carriers, rather than noncarriers, in
the Finnish adults (mean age = 50.6 years) had lower risks of dementia associated with a
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combination of healthy lifestyle factors [24]. A retrospective cohort study concluded that
a favorable lifestyle pattern was related to lower dementia risk among Europeans (mean
age = 64.1 years) with high polygenic risk scores [33]. In a randomized clinical trial study,
the effects of multidomain intervention on cognitive change was not significantly different
among APOE-¢4 allele carriers and noncarriers [34].

Subjects in our study (mean age at baseline = 75.33 years) were older than some

of the abovementioned epidemiological studies. APOE-e4 allele contributes to neuronal
degeneration through the acceleration of Ap deposition and neurotoxicity [35]. The effects
of APOE-¢4 allele on dementia vary at different age stages [36] and accumulate with
advancing age, ultimately showing more detrimental effects in older individuals. The

health benefits of favorable lifestyle factors may be offset and masked by the accumulated
detrimental effects in older APOE-e4 allele carriers, which may explain the significantly
protective associations of LS7 with dementia in APOE-e4 allele noncarriers but not in
carriers in the present study. Besides, because APOE-e4 allele are related with earlier onset
of dementia and premature mortality [19], and the mean of LS7 scores was not statistically
different between APOE-e4 carriers and noncarriers in this study (o = 0.816), the dementia
risk in surviving, nondemented, and older APOE-e4 carriers is likely to be less affected by
the lifestyle factors later in life [25]. Additionally, we used LS7 scores which contains both
health behaviors and biological metrics to assess the cardiovascular health comprehensively,
while the biological components of LS7 such as hypertension, glucose, and cholesterol were
not included in previous studies [23-25, 33]. As mechanisms underlying the modification
effects of APOE-e4 allele are not yet fully understood, more biological measurements may
help better understand the relevant mechanisms.

Similar to our findings, only three LS7 components, including physical activity, smoking
status, and glucose, were identified to be significantly associated with dementia risk in
German adults [17]. Subjects with higher levels of physical activity had reduced risks

of dementia regardless of APOE-e4 allele status in our study [6]. Physical activity can
ameliorate the metabolic and vascular factors and psychological stress, and can favor
amyloid clearance and improve cognitive reserve [8]. Our results are consistent with several
large epidemiological studies reporting benefits of LTPA and lack of interaction between
LTPA and APOE on cognitive function [37, 38]. A recent study did find AD patients who
were APOE e4 carriers benefitted more from the exercise intervention by preservation of
cognitive performance [39]. However, the study was over-represented by APOE-e4 carriers
(72% of all subjects) and included only 55 noncarriers. Thus, the null results in noncarriers
may be limited by small sample size. Overall, current evidence suggests that LTPA might be
an important intervention target for dementia prevention among APOE-e4 carriers.

Our data demonstrated significant associations of favorable smoking status (never smoking
vs. current smoking) with reduced dementia risk in APOE-e4 noncarriers but not in carriers.
Similarly, in previous studies from WHICAP as well as other large population-based

studies, current smokers had lower cognitive function [40, 41] and elevated AD risk [3, 21]
compared with nonsmokers, and the association was stronger among elderly APOE-e4 allele
noncarriers than carriers. However, significant results of smoking have also been found in
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APOE-e4 allele carriers rather than noncarriers in other previous studies with limited sample
size [42] or younger participants [20].

Higher levels of glucose have been reported to be related with elevated risks of dementia
[43]. In the current study we found similar association between glucose and dementia risk
in APOE-¢4 allele noncarriers only. Levels of insulin, glucose, and Homeostatic Model
Assessment-Insulin Resistance were related with increased AD risks or lower cognitive
function among APOE-e4 negative but not e4 positive subjects based on data from
prospective cohort [5, 44] and cross-sectional studies [45], which were consistent with our
findings.

The present study did not find blood pressure to be related with risk of dementia in

the elderly population. Hypertension in midlife but not late life has been proposed to be
associated with increased risk of cognitive impairment and dementia [46]. Consistent with
our findings, a previous WHICAP study reported that hypertension after age 65 years is

not associated with the risk of cognitive decline and AD [47]. Results from other cohort
studies also demonstrated that elevated blood pressure levels in late life are not significantly
associated with risk of all-cause dementia [48] and cognitive decline [49].

Several limitations need to be noted in our study. A single measurement of LS7 scores
may not capture the average levels of cardiovascular health during the whole follow-up
period. Self-reported information on lifestyle may lead to a bias in LS7 scores. The lifestyle
may also be affected by the preclinical dementia and other chronic conditions. However,
when we excluded subjects with a short follow-up time below two years and additionally
adjusted for other comorbidities to reduce potential reserve causality, we found robust
results. Some subjects were excluded due to missing data or lack of follow-up visits, which
might also induce selection bias. Influence of missing data on LS7 scores was likely to be
limited because no significant differences in LS7 scores between the subjects excluded and
included were found (p > 0.05). The weak association of LS7 scores with dementia among
APOE-¢e4 carriers should be interpreted with cautious due to a relatively small sample size
of APOE-e4 carriers and small numbers of incident dementia cases among them.

There are many advantages in this study. Our study makes timely contributions as the field
of dementia prevention now moves toward multifactorial interventions. Guided by potential
biological mechanisms and increasing interest in precision prevention, we a priori decided to
perform stratified analyses by APOE status so our results can be valuable for future studies
looking for prevention measures for at-risk populations. The generalizability of our findings
is improved by the multiethnic and community-based participants. The incident dementia
was identified based on the standard criteria and consensus diagnosis.

5. Conclusions

In conclusion, a favorable cardiovascular health was related to lower risks of dementia in
the elderly population, especially for the APOE-e4 allele noncarriers. Continued search for
protective factors among APOE-e4 carriers for dementia prevention is highly warranted.
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Figure 1.

Flow chart of subject selection.

Without follow-up survey
(n=1088)

Missing data: LS7  scores
(n=1360 [diet, n=748; BMI,
n=13; smoking, n=51; physical
activity, n=66; blood pressure,
n=1; glucose, n=481]), incident
dementia (n=10), education
duration (n=9), APOE-g4 (n=1)
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Table 1.

Characteristics of subjects across LS7 categories.

Page 14

L S7 categories
Characteristics Poor (n =279) Intermediate (n = 1367) Optimal (n =341) Total (n=1987) pvalue
Age (years), mean (SD) 74.97 (5.76) 75.52 (5.96) 74.87 (6.24) 75.33 (5.98) 0.112
Gender, n (%) 0.002
Male 72 (25.81) 429 (31.38) 132 (38.71) 633 (31.86)
Female 207 (74.19) 938 (68.62) 209 (61.29) 1354 (68.14)
Race/ethnicity, n (%) <0.001
White 56 (20.07) 350 (25.60) 155 (45.45) 561 (28.23)
Black 93 (33.33) 408 (29.85) 84 (24.63) 585 (29.44)
Hispanic 127 (45.52) 579 (42.36) 96 (28.15) 802 (40.36)
Others 3(1.08) 30 (2.19) 6 (1.76) 39 (1.96)
Education duration (years), mean (SD)  9.99 (4.92) 10.63 (4.91) 12.97 (4.62) 10.94 (4.95) <0.001
Cohort wave, n (%) <0.001
1992 cohort 50 (17.92) 165 (12.07) 32(9.38) 247 (12.43)
1999 cohort 149 (53.41) 694 (50.77) 120 (35.19) 963 (48.47)
2009 cohort 80 (28.67) 508 (37.16) 189 (55.43) 777 (39.10)
Dietary calories (kcal), mean (SD) 1380.59 (568.31)  1403.39 (500.04) 1391.20 (447.96)  1398.09 (501.61) 0.757
Depression, n (%) 0.008
No 189 (67.74) 1019 (74.54) 268 (78.59) 1476 (74.28)
Yes 90 (32.26) 348 (25.46) 73 (21.41) 511 (25.72)
History of hypertension, n (%) <0.001
No 26 (9.32) 185 (13.53) 116 (34.02) 327 (16.46)
Yes 253 (90.68) 1182 (86.47) 225 (65.98) 1660 (83.54)
History of diabetes, n (%) <0.001
No 127 (45.52) 966 (70.67) 312 (91.50) 1405 (70.71)
Yes 152 (54.48) 401 (29.33) 29 (8.50) 582 (29.29)
History of heart diseases, n (%) 0.001
No 144 (51.61) 739 (54.06) 219 (64.22) 1102 (55.46)
Yes 135 (48.39) 628 (45.94) 122 (35.78) 885 (44.54)
APOE-¢4 allele, n (%) 0.392
Noncarrier 205 (73.48) 1016 (74.32) 241 (70.67) 1462 (73.58)
Carrier 74 (26.52) 351 (25.68) 100 (29.33) 525 (26.42)
LS7 scores, mean (SD) 4.42 (0.82) 7.49 (1.06) 10.57 (0.82) 7.59 (1.98) <0.001
Incident dementia, n (%) 0.003
No 224 (80.29) 1165 (85.22) 307 (90.03) 1696 (85.35)
Yes 55 (19.71) 202 (14.78) 34 (9.97) 291 (14.65)

Abbreviations: APOE-e4, apolipoprotein E genotype e4; LS7, Life’s Simple 7; SD, standard deviation; %, proportion.
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HR (95% CI) for incident dementia associated with LS7 components.

Table 3.

Page 16

Categorical LS7 components

Subgroups Poor (0) Intermediate (1) Optimal (2) Continuous LS7 components D interaction
All (n=1987) ?
Diet Reference  0.89 (0.69, 1.14)  0.69 (0.33, 1.44) 0.87 (0.7, 1.09) 0.865
Physical activity Reference  0.67 (0.51,0.87)  0.59 (0.43,0.80) 0.75 (0.64, 0.88) 0.614
Smoking Reference  0.73 (0.46,1.14)  0.67 (0.43,1.04)  0.86 (0.71, 1.04) 0.020
Blood pressure Reference  0.93(0.73,1.19)  0.79(0.49,1.29) 0.91(0.75, 1.11) 0.932
Glucose Reference  0.82 (0.60,1.10)  0.77 (0.57,1.03)  0.88 (0.76, 1.02) 0.260
Total cholesterol Reference  0.87 (0.58,1.30)  0.96 (0.66, 1.40)  1.02 (0.85, 1.21) 0.602
BMI Reference 1.08 (0.82,1.43) 1.29(0.94,1.76) 1.13(0.97,1.33) 0.512
APOE-¢4 carrier (n = 525) ©
Diet Reference  0.96 (0.62, 1.49)  0.25(0.03,1.91) 0.84 (0.57, 1.25) -
Physical activity Reference  0.59 (0.36,0.96)  0.46 (0.25,0.83)  0.66 (0.49, 0.89) -
Smoking Reference  1.58 (0.47,5.31)  1.55(0.46,5.16) 1.07 (0.73, 1.57) -
Blood pressure Reference  0.98 (0.61, 1.57)  0.74 (0.28,1.95) 0.92 (0.63, 1.34) -
Glucose Reference  0.99 (0.55,1.76)  1.00 (0.57,1.76) 1.00 (0.76, 1.33) -
Total cholesterol Reference  0.87 (0.43,1.75)  0.78 (0.39, 1.53) 0.89 (0.65, 1.21) -
BMI Reference  1.20 (0.73,1.97)  1.40(0.78,2.53)  1.19 (0.89, 1.59) -
APOE-e4 noncarrier (n = 1462) ¢
Diet Reference  0.85 (0.63, 1.15)  0.96 (0.43,2.11)  0.89 (0.67, 1.16) -
Physical activity Reference  0.68 (0.49, 0.94)  0.59 (0.40, 0.86) 0.75 (0.63, 0.91) -
Smoking Reference  0.62 (0.38,1.02)  0.54 (0.33,0.87) 0.78 (0.62, 0.97) -
Blood pressure Reference  0.94 (0.70,1.27)  0.77 (0.44,1.34) 0.91(0.72,1.14) -
Glucose Reference  0.75(0.52,1.07)  0.68 (0.48,0.96) 0.82 (0.69, 0.98) -
Total cholesterol Reference  0.79 (0.47,1.31)  0.93 (0.59,1.48) 1.03(0.83, 1.28) -
BMI Reference  1.01(0.72,1.42)  1.24(0.85,1.80) 1.11(0.92, 1.34) -

Abbreviations: LS7, Life’s Simple 7; HR, hazard ratio; Cl, confidence interval; APOE-e4, apolipoprotein E genotype e4.

a . . . . .
Interactions were tested by adding a product term between scores of LS7 component (continuous) and APOE-¢4 allele status (dichotomous) in the

adjusted Cox regression model.

b . . . L .
Cox regression models were adjusted for age, sex, race, education, cohort wave, calories intake, depression and APOE-e4 allele status.

5 . . . L .
Cox regression models were adjusted for age, sex, race, education, cohort wave, calories intake and depression.

Values in bold mean statistically significant (v < 0.05).
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