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Abstract

Background: Midlife cardiovascular risk factors (CVRF) increase dementia risk. Less is known
about whether CVRF identified before midlife impact late-life cognition in diverse populations.

Methods: Linear regression models examined hypertension, hyperlipidemia, and overweight/
obesity at ages 30-59 with late-life executive function, semantic memory, verbal episodic memory
and global cognition in a cohort of Asians, Blacks, Latinos, and Whites (n=1,127; mean age=75.8,
range 65-98). Models adjusted for age at CVRF, age at cognitive assessment, gender, race/
ethnicity, participant education and parental education.

Results: Thirty-four percent had 1 CVRF at ages 30-59; 19% had 2+. Blacks (26%) and Latinos
(23%) were more likely to have 2+ CVRF than Asians (14%) or Whites (13%). Having 2+ CVRF
was associated with lower global cognition (=-0.33; 95% C1=-0.45, —0.21), executive function
(p=-0.26; 95% CI=-0.39, —-0.13), verbal episodic memory (p=-0.34; 95% CI=-0.48, —0.20),

and semantic memory (p=-0.20; 95% CI=-0.33, —0.07). Interaction by age (p=0.06) indicated
overweight/obesity was negatively associated with executive function at ages 30-39 but not at ages
40-59. Race/ethnic-specific effects showed disparities in CVRF prevalence impacts population
disparities in late-life cognition.

Conclusions: Being overweight/obese in early adulthood and having 2+ CVRF in early
adulthood/midlife are modifiable targets to redress racial/ethnic disparities in cognitive impairment
and dementia.

CORRESPONDING AUTHOR: Rachel Peterson, PhD, MPH, MA, Biomedical Sciences 1C, One Shields Ave., Davis, CA 95616.
No conflicts of interest were reported by the authors of this paper.
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Introduction

Prior studies have observed marked racial/ethnic disparities in dementia.:2 One possible
hypothesis is that these disparities are partially due to differential exposure to cardiovascular
risk factors (CVRF) associated with lower late-life cognition and higher dementia
incidence.3-7 Specifically, disparities in late-life cognitive outcomes could result from higher
prevalence of CVRF,8-11 an increased sensitivity to the impacts of CVRF on cognition
among some groups,* and/or earlier onset of CVRF.12-14

While there is a growing, body of literature examining the role of racial/ethnic differences
in midlife CVRF on late-life cognition, most studies are limited to Black/White
differences.#15-19 and less is known about other racial/ethnic groups such as Asians and
Latinos though there are disparities in rates of dementia.l Other studies with more diverse
samples have not explored racial/ethnic differences in associations between midlife CVRF
and late-life cognitive outcomes.20-25 Additionally, the age at which CVRF were observed
and the duration between CVRF measures and cognitive assessment is highly variable

in prior studies. Many studies examining the CVRF-cognition association broadly define
midlife at ages 40 to 64,19.26.27 though some have included measures of CVRF assessed
at age 3019 or after age 65.415-18.28-30 Feyy have examined race/ethnic differences in
associations of CVRF identified prior to midlife and late-life cognitive domains in cohorts
that include Asians, Blacks. Latinos and Whites.

In this study, we aim to address these gaps by examining the association between three
CVREF (hypertension, hyperlipidemia and overweight/obesity) measured between 1977 and
1985 when participants were between the ages of 30 and 59 and three cognitive domains
(executive function, verbal episodic memory and semantic memory) assessed in 2017 and
2018 when participants were age 65+. We hypothesize that CVRF burden will be negatively
associated with late-life cognition for all racial/ethnic groups, but that the pattern and
magnitude of these associations will vary by race/ethnicity in our diverse cohort of Asian,
Black, Latino and White older adults. We also hypothesize that the impact of CVRF on
late-life cognition will be most strongly associated with adverse outcomes when CVRF are
present earlier in mid-life (30s).

Methods

Study Participants

We used Wave 1 data from the Kaiser Healthy Aging and Diverse Life Experiences
(KHANDLE) cohort, comprised of community-dwelling older adults residing in the San
Francisco Bay area and Sacramento valley. KHANDLE aims to evaluate how life course and
sociocultural factors influence late-life brain health and cognitive decline and may contribute
to racial/ethnic disparities. Individuals eligible for KHANDLE were long-term members of
Kaiser Permanente Northern California (KPNC) who were age 65 or older on January 1,
2017 and who previously participated in one or more Kaiser Permanente Multiphasic Health
Checkups (MHC). MHC were a series of wellness assessments offered between1964 and
1992 as part of routine care to members in northern California that collected data on lifestyle
and risk factors through questionnaires and clinical assessments. Stratified random sampling
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by race/ethnicity and educational attainment was used to recruit approximately equal
proportions of Asian, Black, Latino, and White participants with diversity in educational
attainment. Eligible participants were excluded if they had an electronic medical record
diagnosis of dementia or other neurodegenerative disease (frontotemporal dementia, Lewy
body disease, Pick’s disease, Parkinson’s disease with dementia, Huntington’s disease);

or presence of health conditions that would impede participation in KHANDLE study
interviews, defined by hospice activity in the past 12 months, history of severe chronic
obstructive pulmonary disease in the past 6 months, congestive heart failure hospitalizations
in the past 6 months, and history of end stage renal disease or dialysis in the past 12
months. Participants were interviewed in their homes or at KPNC clinics from March 2017
to December 2018, totaling 1,712 enrolled participants. The study was approved by the
KPNC and UC Davis Institutional Review Boards and all enrolled participants provided
informed consent.

Measures

Cognition.—Three cognitive domains (verbal episodic memory, semantic memory, and
executive function) were derived from the Spanish and English Neuropsychological
Assessment Scales (SENAS). The SENAS is a battery of cognitive tests that has undergone
extensive development using item response theory (IRT) methodology for valid comparisons
of cognition and cognitive change across racially/ethnically and linguistically diverse
groups. The SENAS was explicitly developed for research purposes and is designed to detect
small variations in cognitive capacities that are typically missed with clinical assessments
and less comprehensive cognitive tests. The SENAS was administered during wave 1
interviews in either English or Spanish, with language of administration determined by

an algorithm that considered preferred language and everyday language usage in a variety
of settings. IRT methods were used to derive a verbal episodic memory score from a
multi-trial word-list-learning test. A semantic memory composite score was calculated

from IRT based verbal (object-naming) and nonverbal (picture association) scores. An
executive function composite score was calculated from IRT based component measures

of category fluency, phonemic (letter) fluency, and working memory (digit-span backward,
visual-span backward, list sorting). Details of the administration procedures, development,
and psychometric characteristics have been described in detail elsewhere.31:32 Global
cognition was defined as the mean of verbal episodic memory, semantic memory and
executive function scores. Each domain was zstandardized using the Wave 1 sample mean
and standard deviation.

Cardiovascular Risk Factors.—These analyses leverage CVRF measured between 1977
and 1985 through questionnaires and clinical measurements conducted by KPNC medical
staff during MHC as part of routine care. For this study, midlife hypertension was defined

as having systolic blood pressure >140 mm/Hg or diastolic blood pressure >90 mm/Hg,
reflecting the diagnostic criteria of the period of assessment (capturing 66% of hypertension
cases); or participant report of having been told by a physician they had hypertension

and/or self-report of taking blood pressure medication (capturing 34% of hypertension
cases). Midlife hyperlipidemia was defined as having total cholesterol >240 mg/dL. Being
overweight/obese at midlife was defined as having a BMI =25 kg/m?2. We summed our
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dichotomous variables for hypertension, hyperlipidemia and being overweight/obese to
create a CVRF variable indicative of participants having 0, 1 or 2+ midlife CVRF.

Demographics.—Race/ethnicity was self-reported at participant interview, or obtained
from the participant’s medical record when missing, and classified as non-Latino White,
non-Latino Black, non-Latino Asian, or Latino. Gender was recorded as male or female.
Age at KHANDLE interview was derived from the participant’s date of birth obtained from
medical records. Age at MHC was calculated based on the date of the exam. Highest level
of education/degree completed was captured through interview questions for the participant
and their parents. Participant education, maternal education and paternal education were
each converted to a continuous measure of years of education.

Analytic Sample

We restricted participants to those who were ages 30-59 when attending MHC between
1977 and 1985. The types of data collected during MHC varied the 28 years they were
conducted. We selected this time period as it provided the largest possible sample size with
uniformly collected data for our exposures of interest, while also allowing us to reduce

bias caused by secular trends in the diagnosis and treatment of CVVRF of interest, such

as the introduction of statins in 1987 to treat hyperlipidemia.33 Of the 1,712 KHANDLE
participants, 1,221 completed at least one MHC during the 1977-1985 phase and, of these,
1,140 completed a MHC between the ages of 30 and 59 and had available measures for one
or more of the CVRF of interest. About 4% were missing 1 CVRF and another 4% missing
2 CVRF but were retained in the overall sample to provide information where CVRF were
present. If participants had more than one MHC from 1977-1985 at which they met age
criteria, we used the first visit to prioritize the younger age of exposure for this analysis.
Ninety-six percent of our sample met age criteria at their first or only MHC during the
selected time frame; the remaining 4% aged into our sample at subsequent MHC completed
during the same time frame. Participants were additionally excluded if they were missing
scores on all cognitive domains (n=13), resulting in an analytic sample of 1,127.

Analysis

Prevalence of CVRF and participant demographics were compared by race/ethnicity using
ANOVA or Chi-square tests. Using a series of linear regression models, we separately
examined the relationship between each midlife CVRF and late-life cognition (overall and
domain specific). We also examined the relationship between the number of midlife CVRF
(0, 1 or 2+) and overall and domain specific cognition in late life. Effect modification

by race/ethnicity or midlife age group was examined using interaction terms (i.e., the
interaction of each CVRF and age of assessment, or race/ethnic group). We stratified all
analyses by race/ethnicity or midlife age group category (ages 30-39; 40-49; 50-59) to
further examine sub-group variability.

We also examined the relative impact of racial/ethnic specific CVRF prevalence on late-life
cognition. To do so, we multiplied the race/ethnic prevalence with the race/ethnic CVRF

B coefficient and calculated bootstrapped 95% confidence intervals (500 estimates). This
approach demonstrates the potential impact of race/ethnic disparities in prevalence of
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1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Peterson et al.

Results

Page 5

risk factors for race/ethnic disparities in cognitive outcomes, which is a more sensitive

and prudent approach to investigating disparities than interaction-term p-values alone.34

In exploratory analyses, we stratified our analyses by both race/ethnicity and age-group.
Pooled models adjust for participant education, parental education, gender, indicators for
race/ethnicity, and linear terms for age at KHANDLE Wave I, and age at MHC. All analyses
were performed in 2020 using Stata 14.2 (StataCorp, College Station, TX).

Participants had a mean age of 75.8 (SD 6.5) years at KHANDLE Wave 1 (2017-2018)
and a mean age of 38.7 (SD 6.5) at MHC, with no significant differences in MHC age by
race/ethnicity (Table 1). Among those assessed when they were ages 30 to 39 years, 47.9%
had at least one CVRF, while 62.0% and 72.5% of those assessed when ages 40 to 49 or 50
to 59 years had at least one CVRF, respectively. About 21% of the sample were classified
as hypertensive at their mid-life visit with the highest prevalence among Blacks (30.1%)
and the lowest among Whites (14.8%). Hyperlipidemia was present among 22.4% of our
sample, with similar prevalence across racial/ethnic groups. About 38% of participants were
overweight/obese at midlife, though substantially higher prevalence was observed among
African Americans (53.4%) and Latinos (49.3%) compared to Asians (17.3%) or Whites
(30.2%). Prevalence of all CVRF increased with age.

In linear regression models, the presence of each CVRF was significantly and negatively
associated with all cognitive domains, except for hyperlipidemia with semantic memory
(Table 2). For hypertension, we observed significant negative associations of about 1/51
standard deviation lower cognition in all domains except semantic memory. Midlife
hyperlipidemia was associated with a —0.18 (95% CI:-0.29, —0.06) standard deviation
difference in late-life global cognition, while having a midlife BMI =25 was associated
with a -0.14 (95% CI:-0.25, —0.04) to —0.23 (95% CI:-0.34, —0.11) standard deviation
difference in late-life cognition across all cognitive domains. Compared with having no
CVRF, having any 1 or 2+ CVRF was associated with lower cognitive function across all
cognitive domains (global cognition: 1 CVRF p =—0.18; 95% CI: —0.28, -0.08; 2+ CVRF
B =—0.33; 95% ClI: —0.45, -0.21). We also identified a stepwise gradient where having 2+
CVRF was associated with significantly lower verbal episodic memory (Wald test p=0.01)
and global cognition (Wald test p=0.02) than having 1 CVRF.

CVRF Associations by Race/Ethnicity

We did not observe any statistically significant interactions between CVRF and race/
ethnicity on late-life cognition, though point estimates often differed between racial/ethnic
groups to an extent that would be substantively important if confirmed (Supplemental Table
1). Differences in prevalence of CVRF across racial/ethnic groups imply a differential

total impact of CVRF on average cognitive scores. Combining race/ethnicity-specific
prevalence of each CVRF with race/ethnicity-specific regression coefficients for the
individual cognitive impact of each CVRF, we can estimate the potential impact of CVRF
on cognition for each race/ethnic group. For example, the prevalence of BMI =25 was
49.3% in Latinos and the impact of BMI =25 on verbal episodic memory for Latinos was
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-0.29 (95% CI: —0.53, —0.06), resulting in a total impact of BMI =25 among Latinos of
-0.27 (95% CI: —0.40, —0.14) on verbal episodic memory. In contrast for Asian participants,
the prevalence of BMI =25 was only 17.3%; the estimated effect of BMI =25 on verbal
episodic memory for Asian participants was —0.16 (=0.42, 0.10); in combination this
suggests a net effect of BMI =25 on Asian participants overall of —0.06 (95% ClI: -0.12,
-0.003), (Figure 1). Overall, for verbal episodic memory, eliminating overweight/obesity
would have the greatest benefit for Black, Latino, and White participants, but eliminating
hypercholesterolemia would have the greatest benefit for Asian participants. For semantic
memory and executive function, patterns were similar, with overweight/obesity having the
largest effect for Black, Latino, and White participants (though hypercholesterolemia effects
on semantic memory was very similar for Whites) and hypercholesterolemia the largest
effect for Asian participants (though hypertension for Asians had a nearly identical effect
on executive function (Figures 2, 3). Overall, eliminating any two or more CVRF was
anticipated to have a large effect on cognition for all race/ethnic groups (global cognition =
-1.50, 95% CI: -1.81, -1.19), (Supplemental Figure 1).

CVRF Associations by Age

We observed a significant interaction between age at MHC and having a BMI =25 (p=0.03).
Supplemental Figure 2 shows the predicted executive function values for having low versus
high BMI among each age group when all other covariates are at their means. Those with
high BMI at ages 30-39 had the strongest association with executive function (=-0.19,
95% CI: —-0.33, —0.06), while the effect was non-significant at ages 40-49 (f=-0.13, 95%
Cl: -0.33, 0.08) and non-significant albeit positively associated with executive function at
ages 50-59 (p=0.25, 95% CI: -0.26, 0.75). This pattern was not seen for other cognitive
domains or CVRFs (Supplemental Table 2).

Discussion

We observed markedly higher prevalence of young to mid adulthood hypertension among
Black participants and higher prevalence of young to mid-adulthood overweight/obesity
among Blacks and Latino participants, while Asians had the lowest prevalence. There were
no differences in young to mid-adulthood prevalence of hyperlipidemia by race/ethnicity. In
linear regression models, we found that hypertension, hyperlipidemia, and being overweight
assessed at ages 30-59 was associated with poorer late-life cognition in this diverse

cohort. We did not observe any significant interactions by race/ethnicity for the estimated
effects of any CVRF, though differences in the prevalence of the CVRFs implied that the
adverse impact of CVRFs on cognition varied by group. For Black, Latino, and White
participants, BMI =25 had the largest net impact on cognition. Among Asian participants,
hypercholesterolemia had a bigger impact, primarily because of the low prevalence of BMI
>25 among Asian participants. It is possible that using different BMI cut-offs for Asians or
an alternative measure such as body fat percentage would yield different results.35-36 Qur
findings lend support to the hypothesis that racial/ethnic differences in CVRF prevalence
may contribute to racial/ethnic disparities in late-life cognitive outcomes, even when the
effect of CVRF on late-life cognition is stable across groups. We also observed one age-
trend: BMI =25 at ages 30-39 was associated with worse executive function, but this was

Alzheimer Dis Assoc Disord. Author manuscript; available in PMC 2022 February 22.
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not the case for BMI =25 after age 50. Because of the higher prevalence of BMI =25 among
Blacks and Latinos, which we observe is prominent by ages 30-39, earlier onset of high
BMI may help to explain some of the disparities in late-life cognition in these groups.

This study supports and extends prior research findings. Several studies have found that
CVRF among Blacks and/or Latinos are associated with late-life cognition,41516.37.38

and some have found that CVRF have larger effects on late-life cognition for some race/
ethnic groups than others.17-19:37 Our study adds to this literature as the only study to

our knowledge that examines racial/ethnic differences in the association of CVRF and
late-life cognition in a sample of similar proportions of Asians, Blacks, Latinos and Whites.
Our study is also unique in its ability to leverage CVRF that were measured more than
three decades prior to late-life cognitive assessment, reducing potential bias from reverse
causality.

A key limitation of this study was the inability to thoroughly examine how CVRF age
differences may vary by race/ethnicity due to power restrictions and the single measurement
of cognition. Additionally, our study defined CVRF from a singular dichotomous measure,
rather than using continuous and/or multiple measures of exposure during the age period of
interest. We also defined age of CVVRF onset based on the participant’s first MHC, which
could have misclassified some participants who may have developed the condition prior to
attending a MHC. Cohort participants were not excluded for history of stroke or psychiatric
conditions, though all were community dwelling which likely limited participation among
those with severe cognitive impacts from these conditions. Lastly, too few individuals had
blood glucose measures from MHC that would classify them as diabetic, precluding analysis
of this important risk factor. However, as additional waves of data are collected, future
research will explore associations of CVRF, including blood glucose, as continuous and
repeated exposures with both baseline cognition and rate of cognitive change.

Nonetheless, our findings highlight the public health importance of CVRF developed earlier
in the lifecourse than has been previously studied for late-life cognition across racially/
ethnically diverse populations. CVRF identified prior to midlife may contribute to poorer
late-life cognition and the accumulation of multiple CVRF may increase the magnitude

of this effect. Future studies should continue to examine how racial/ethnic differences

in the prevalence of CVRF at different ages are associated with differential effects on
late-life cognition, cognitive decline, and incident dementia. Although our study is the

first to support harmonized analyses of Black, White, Latino, and Asian participants, more
research in this area is needed. Evaluating how both the prevalence of CVRF and the

effect of exposure to CVRF are associated with late-life cognition in diverse racial/ethnic
groups can help prioritize population health interventions to reduce racial/ethnic disparities.
Assumptions that CVRF contribute in the same way to cognitive aging outcomes across
diverse populations may miss important opportunities for interventions among vulnerable
populations. By contrast, fully exploring and understanding these patterns could point

to key mechanisms that provide opportunities for targeted intervention to reduce racial/
ethnic disparities in age-related cognitive outcomes among our increasingly diverse aging
population.
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FIGURE 1.

Estimated population effect of each CVRF on verbal episodic memory within each racial/
ethnic group, based on the race/ethnic-specific prevalence of the risk factor and the race/
ethnic-specific estimated impact of the risk factor on verbal episodic memory (from linear
regression). 95% confidence intervals were bootstrapped. These estimates indicate the total
impact of each CVRF on the average verbal episodic memory scores of each racial/ethnic
group, comparing observed CVRF prevalence to eliminating the CVRF.
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FIGURE 2.
Estimated population effect of each CVRF on semantic memory within each racial/ethnic

group, based on the race/ethnic-specific prevalence of the risk factor and the race/ethnic-
specific estimated impact of the risk factor on semantic memory (from linear regression).
95% confidence intervals were bootstrapped. These estimates indicate the total impact of
each CVRF on the average semantic memory scores of each racial/ethnic group, comparing
observed CVRF prevalence to eliminating the CVRF.
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FIGURE 3.
Estimated effect of each CVRF on executive function within each racial/ethnic group, based

on the race/ethnic-specific prevalence of the risk factor and the race/ethnic-specific effect

of the risk factor on executive function (from linear regression). 95% confidence intervals
were bootstrapped. These estimates indicate the total impact of each CVRF on the average
executive function scores of each racial/ethnic group, comparing observed CVRF prevalence
to eliminating the CVRF.
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Table 1.
Demographic Characteristics of the KHANDLE Sample.

Pooled (n=1127)  Asian (n=289) Black (n=332) Latino (n=229) White (n=277)

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Mean (SD) or n (column %)

KHANDLE Age (range= 65-98), mean (SD) 75.8 (6.5) 75.5 (6.2) 75.6 (6.6) 75.7 (6.2) 76.4 (6.9)
MHC Age, mean (sd) 38.7 (6.5) 38.3(6.3) 38.4 (6.6) 38.6 (6.1) 39.6 (6.9)
Ages 30-39, n (%) 721 (64.0) 191 (66.1) 215 (65.0) 150 (65.5) 165 (59.6)
Ages 40-49, n (%) 326 (28.9) 86 (29.8) 91 (27.3) 65 (28.4) 84 (30.3)
Ages 50-59, n (%) 80 (7.1) 12 (4.2) 26 (7.8) 14 (6.1) 28 (10.1)
Follow-up time (range=30-41 years), "y e 372(2.2) 372 (2.3) 37.1(2.2) 36.8(2.2)
Female, n (%) 668 (59.3) 152 (52.6) 220 (66.3) 139 (60.7) 157 (56.7)
Participant Education, mean (SD) 14.7 (3.2) 15.6 (2.5) 14.3 (2.8) 13.1 (4.0) 15.7 (2.7)
Maternal Education, mean (SD) 8.4 (5.5) 7.8 (5.8) 8.2(5.2) 6.3(5.2) 10.9 (4.9)
Paternal Education, mean (SD) 8.2 (6.4) 9.4 (6.7) 6.1 (5.6) 6.2 (6.2) 11.2 (5.6)
Systolic BP, mean (SD) 119.0 (15.6) 117.2 (16.2) 121.6 (15.5) 118.0 (15.0) 118.9 (15.3)
Diastolic BP, mean (SD) 73.1(10.1) 72.5 (10.4) 75.2 (10.2) 72.9(9.8) 715 (9.5)
Hypertension, n (%) 240 (21.3) 56 (19.4) 100 (30.1) 43 (18.8) 41 (14.8)
HTN Ages 30-39: 125 (17.3) 30 (15.7) 53 (24.7) 23(15.3) 19 (11.5)
HTN Ages 40-49: 84 (25.8) 21 (24.4) 35 (38.5) 14 (21.5) 14 (16.7)
HTN Ages 50-59: 31(38.8) 5(41.7) 12 (46.2) 6 (42.9) 8 (28.6)
Total Cholesterol, mean (SD) 210.7 (39.3) 211.6 (41.3) 210.4 (38.6) 210.1 (41.0) 210.5 (36.7)
Hyperlipidemia, n (%) 241 (22.4) 64 (22.7) 69 (22.4) 47 (21.5) 61 (22.9)
Hyperlip. Ages 30-39: 121 (17.4) 32(17.3) 33(16.2) 25 (17.5) 31(19.1)
Hyperlip. Ages 40-49: 84 (27.5) 25 (29.4) 23 (28.4) 16 (25.8) 20 (25.6)
Hyperlip. Ages 50-59: 36 (47.4) 7(58.3) 13 (56.5) 6 (42.9) 10 (37.0)
BMI, mean (SD) 24.5 (4.4) 22.6 (3.2) 26.1 (5.3) 255 (4.3) 24.0 (3.6)
Overweight/Obese, n (%) 389 (37.7) 45 (17.3) 159 (53.4) 107 (49.3) 78 (30.2)
Ages 30-39: 235 (35.1) 27 (15.7) 95 (47.5) 66 (46.5) 47 (30.1)
Ages 40-49: 117 (40.3) 16 (20.8) 48 (63.2) 33 (54.1) 20 (26.3)
Ages 50-59: 37 (50.7) 2(18.2) 16 (72.7) 8 (57.1) 11 (42.3)
1 CV Risk 383 (33.9) 71 (24.6) 130 (38.9) 80 (34.9) 102 (36.8)
Ages 30-39: 227 (31.4) 37 (19.4) 78 (35.9) 48 (32.0) 64 (38.8)
Ages 40-49: 134 (41.1) 33(38.4) 45 (49.5) 26 (40.0) 30 (35.7)
Ages 50-59: 22 (27.5) 1(8.3) 7(26.9) 6 (42.9) 8 (28.6)
2+ CV Risks 214 (19.1) 41 (14.2) 87 (26.1) 51 (22.6) 35 (12.7)
Ages 30-39: 119 (16.5) 24 (12.6) 49 (22.6) 31(20.7) 15 (9.1)
Ages 40-49: 68 (20.9) 13 (15.1) 27 (29.7) 17 (26.2) 11 (13.1)
Ages 50-59: 36 (45.0) 6 (50.0) 14 (53.9) 6 (42.9) 10 (35.7)
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Linear regression estimating the association of mid-life cardiovascular risk factors and late-life cognition,
KHANDLE Wave 1 (2017-2018).

Executive Function

Semantic Memory

Verbal Episodic Memory

Global Cognition

Hypertension (ref= no)
Hyperlipidemia (ref=no)
BMI>25 (ref: BM1<25)
CVRF

0 CVRF

1 CVRF

2 CVRF

-0.18 (~0.29, —0.06)
-0.15 (~0.26, —0.03)
-0.15 (-0.26, —0.04)

Ref
-0.15 (~0.25, -0.04)
-0.26 (-0.39, -0.13)

-0.11 (-0.22, —0.001)
-0.11 (-0.23, 0.001)
-0.14 (-0.25, —0.04)

Ref
-0.16 (-0.26, —0.05)
-0.20 (-0.33, -0.07)

-0.19 (-0.32, -0.07)
-0.16 (-0.28, -0.03)
-0.23 (-0.34, -0.11)

Ref
-0.15 (-0.26, —0.03)
-0.34 (-0.48, -0.20)

-0.19 (-0.30,
-0.18 (-0.29,
-0.21 (-0.31,

Ref
-0.18 (-0.28,
-0.33 (~0.45,

-0.08)
-0.06)
-0.11)

-0.08)
-0.21)

All models adjusted for age at KHANDLE, age at MHC, gender, race/ethnicity, participant education and parental education.
scores were z-standardized to the full KHANDLE Wave 1 sample (mean=0; SD=1).
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