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4. Rationale:
In an effort to improve the cardiovascular health of the nation, the American Heart Association
(AHA) developed in 2010 recommendations for cardiovascular disease prevention and
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cardiovascular health promotion.' The committee intentionally focused on promotion of
cardiovascular health, identifying criteria for ideal cardiovascular health (Table 1). Those
criteria consist of seven health behaviors and health factors which, in the absence of clinical
CVD, are prognostic of disease-free longevity, good quality of life and low healthcare costs,
even after accounting for clinically manifest cardiovascular disease®. Participants are assigned a
score for each health metric (O=poor, 1=intermediate, 2=ideal), therefore yielding a total possible

score ranging from 0-14.

The prevalence of 6-7 ideal
cardiovascular health metrics
in the population is low,
ranging from 0.5% to 12%.3
However, the construct is
well suited as a score in the
assessment of the incidence
of cardiovascular outcomes.
Prior studies have used the
AHA’s Life’s Simple 7
criteria and observed that
higher cardiovascular health
scores are associated with a

Table 1. Life’s Simple 7 criteria

Health metric

| Definition

Modifiable Health Behaviors

Smoking

Never or quit>12 mo. ago

Body mass index

<25 kg/m®

Physical activity

>150 min/wk moderate
intensity or >75 min/wk
vigorous intensity or
combination

Healthy diet score

Meeting > 4 dietary
recommendations

Modifiable Biological Factors

Untreated Total Cholesterol

<5.18 mmol/L (<200

lower incidence of cognitive mg/dL),
impairment,* stroke, chronic Untreated blood pressure <120/<80 mmHg
kidney disease,® and heart Untreated fasting plasma glucose | <100 mg/dL

failure.”

Of interest in this study is the association of Life’s Simple 7 (LS7) with prevalent frailty. Frailty
is a “multidimensional clinical syndrome that encompasses physical and mental vulnerability”®,
including weight loss, weakness, exhaustion, decreased level of physical activity, and slowness.®
19 The prevalence of frailty increases with age, with estimates (derived from population-based
studies) ranging from 4% to 59%."* In a recent manuscript (Kucharska-Newton and Palta et al.,
accepted, JGMS) we used the Fried frailty criteria® to describe the prevalence of frailty among

ARIC cohort members participating in the Visit 5 examination.

The etiology of frailty remains poorly understood. Studies suggest frailty overlaps with, but is
not completely explained by disease or disability. Therefore, we now propose to leverage the 25
plus years of follow-up for ARIC cohort participants to examine the association of LS7, assessed
at mid-life, with the prevalence of frailty in late life. Preliminary data within the ARIC cohort
has shown that participants who reside in neighborhoods of low socioeconomic status (SES)
exhibit lower functional status scores and lower walking speeds (Palta et al., unpublished data).
Given these preliminary data and the longstanding history of socioeconomic disparities in CVD
risk™, we also seek to examine how individual- and neighborhood-level SES factors may modify
the association of the ideal cardiovascular health metric and risk of frailty.

5. Main Hypothesis/Study Questions:
Aim la: Examine the association between cardiovascular health in mid-life and the prevalence of
frailty in older adulthood.



e Hypothesis: Sustained poor cardiovascular health in mid-life will be associated with a
higher prevalence of frailty in late life.
Aim 1b: Quantify the modifying role of individual- and neighborhood-level socioeconomic
status on the association between cardiovascular health and prevalence of frailty.
e Hypothesis: The associations between cardiovascular health and prevalence of frailty will
differ across level of education.
Hypothesis: The associations between cardiovascular health and prevalence of frailty will
differ across tertiles of low, middle and high neighborhood SES.
6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of
interest with specific reference to the time of their collection, summary of data analysis,
and any anticipated methodologic limitations or challenges if present).
Study design: Longitudinal cross-temporal associations of baseline cardiovascular health with
the prevalence of frailty at the Visit 5 examination

Exposure: LS7 cardiovascular health score, calculated on the basis of Visit 1 measures as a
summary of LS7 health behaviors and health factors (listed in Table 1) Attainment of each LS7
criterion will be categorized as “ideal”, ”intermediate” and “poor” and parametrized using “2”,
“1”, and “0” numerical indicators, respectively, to create the cardiovascular health score (range
0-14)". We will also consider as exposure change in LS7 occurring during the six year period
from Visit 1 to Visit 3

Outcome: Prevalent frailty assessed at Visit 5, with participants categorized as “frail”, “pre-frail”
and “non-frail” according to previously established criteria.

Covariates: age, race, study center, education, median household income, prevalent
cardiovascular disease, cancer, and comorbidities assessed at baseline.

Individual- and Neighborhood-level SES: Individual-level SES will be identified on the basis of
attained educational status (< high school, high school, or > high school). We will also examine
effect measure modification of estimates by measures of neighborhood SES. These measures are
available in ARIC from geocoded study participants’ addresses linked at the zip-code level with
Census-based indicators of economic wealth. A neighborhood indicator of SES will be derived
as an aggregate z score estimate from the following neighborhood-level data: (1) median
household income; (2) Median value of owner-occupied units; (3) % of adults with a high school
degree; (4) % adults with a college degree; (5) % households receiving interest, dividend or
rental income; and (6) % adults employed as executive, managerial or professionals. Tertiles of
low, middle and high neighborhood SES will be generated from this score.

Analytical considerations: Analyses will be performed using generalized linear models. In a
sensitivity analysis we will employ the Heckman selection model** to account for potential bias
in effect estimates resulting from cohort attrition from Visit 1 to Visit 5.

7.a. Will the data be used for non-CVD analysis in this manuscript? _ Yes _ x__ No
b. If Yes, is the author aware that the file ICTDERO03 must be used to exclude persons
with a value RES_OTH = “CVD Research” for non-DNA analysis, and for DNA
analysis RES_DNA = “CVD Research” would beused? _ Yes _ No

(This file ICTDER has been distributed to ARIC Pls, and contains
the responses to consent updates related to stored sample use for research.)



8.a. Will the DNA data be used in this manuscript? Yes _ x_No

8.b. If yes, is the author aware that either DNA data distributed by the Coordinating
Center must be used, or the file ICTDERO3 must be used to exclude those with value
RES_DNA = “No use/storage DNA”? Yes No

9. The lead author of this manuscript proposal has reviewed the list of existing ARIC
Study manuscript proposals and has found no overlap between this proposal and
previously approved manuscript proposals either published or still in active status.
ARIC Investigators have access to the publications lists under the Study Members Area of
the web site at: http://www.cscc.unc.edu/ARIC/search.php

Yes No
10. What are the most related manuscript proposals in ARIC (authors are encouraged to
contact lead authors of these proposals for comments on the new proposal or
collaboration)?
2465 Operationalizing frailty in the ARIC cohort (P Palta and A Kucharska-Newton are lead
authors on both proposals)
2383 Relationship of Life’s Simple 7 Score in Midlife to Late Life Physical Function
(BG Windham, S. Lirette, L Pompeii are co-authors on both proposals. BGW is senior author on
both proposals)
1631 CVD Health: Prevalence and Outcomes (A Folsom and P Lutsey are co-authors on both
proposals)
11.a. Is this manuscript proposal associated with any ARIC ancillary studies or use any
ancillary study data?  Yes _ x_ No
11.b. If yes, is the proposal
A. primarily the result of an ancillary study (list number* )
____ B. primarily based on ARIC data with ancillary data playing a minor role
(usually control variables; list number(s)* )

*ancillary studies are listed by number at http://www.cscc.unc.edu/aric/forms/

12a. Manuscript preparation is expected to be completed in one to three years. If a
manuscript is not submitted for ARIC review at the end of the 3-years from the date of the
approval, the manuscript proposal will expire.

12b. The NIH instituted a Public Access Policy in April, 2008 which ensures that the public
has access to the published results of NIH funded research. It is your responsibility to upload
manuscripts to PubMed Central whenever the journal does not and be in compliance with this
policy. Four files about the public access policy from http://publicaccess.nih.gov/ are posted in
http://www.cscc.unc.edu/aric/index.php, under Publications, Policies & Forms.
http://publicaccess.nih.gov/submit_process_journals.htm shows you which journals
automatically upload articles to PubMed Central.



http://www.cscc.unc.edu/ARIC/search.php
http://www.cscc.unc.edu/aric/forms/
http://publicaccess.nih.gov/
http://www.cscc.unc.edu/aric/index.php
http://publicaccess.nih.gov/submit_process_journals.htm

13. Per Data Use Agreement Addendum, approved manuscripts using CMS data shall be
submitted by the Coordinating Center to CMS for informational purposes prior to
publication. Approved manuscripts should be sent to Pingping Wu at CC, at
pingping_wu@unc.edu. | will be using CMS data in my manuscript _ Yes _ x__ No.



mailto:pingping_wu@unc.edu

References

1. Lloyd-Jones DM, Hong Y, Labarthe D, et al. Defining and setting national goals for cardiovascular health
promotion and disease reduction: the American Heart Association's strategic Impact Goal through 2020 and beyond.
Circulation 2010;121:586-613.

2. Younus A, Aneni EC, Spatz ES, et al. Prevalence of Ideal Cardiovascular Health Among Adults in the
United States. J Am Coll Cardiol 2015;66:1633-4.

3. Younus A, Aneni EC, Spatz ES, et al. A Systematic Review of the Prevalence and Outcomes of Ideal
Cardiovascular Health in US and Non-US Populations. Mayo Clin Proc 2016.

4. Thacker EL, Gillett SR, Wadley VG, et al. The American Heart Association Life's Simple 7 and incident
cognitive impairment: The REasons for Geographic And Racial Differences in Stroke (REGARDS) study. Journal
of the American Heart Association 2014;3:e000635.

5. Kulshreshtha A, Vaccarino V, Judd SE, et al. Life's Simple 7 and risk of incident stroke: the reasons for
geographic and racial differences in stroke study. Stroke; a journal of cerebral circulation 2013;44:1909-14.
6. Rebholz CM, Anderson CA, Grams ME, et al. Relationship of the American Heart Association's Impact

Goals (Life's Simple 7) With Risk of Chronic Kidney Disease: Results From the Atherosclerosis Risk in
Communities (ARIC) Cohort Study. Journal of the American Heart Association 2016;5.

7. Folsom AR, Shah AM, Lutsey PL, et al. American Heart Association's Life's Simple 7: Avoiding Heart
Failure and Preserving Cardiac Structure and Function. The American journal of medicine 2015;128:970-6 e2.

8. Fried LP, Tangen CM, Walston J, et al. Frailty in older adults: evidence for a phenotype. The journals of
gerontology Series A, Biological sciences and medical sciences 2001;56:M146-56.

9. Bandeen-Roche K, Seplaki CL, Huang J, et al. Frailty in Older Adults: A Nationally Representative Profile
in the United States. The journals of gerontology Series A, Biological sciences and medical sciences 2015;70:1427-
34,

10. Bandeen-Roche K, Xue QL, Ferrucci L, et al. Phenotype of frailty: characterization in the women's health
and aging studies. The journals of gerontology Series A, Biological sciences and medical sciences 2006;61:262-6.
11. Collard RM, Boter H, Schoevers RA, Oude Voshaar RC. Prevalence of frailty in community-dwelling

older persons: a systematic review. Journal of the American Geriatrics Society 2012;60:1487-92.

12. Puckrein GA, Egan BM, Howard G. Social and Medical Determinants of Cardiometabolic Health: The Big
Picture. Ethn Dis 2015;25:521-4.

13. Folsom AR, Yatsuya H, Nettleton JA, et al. Community prevalence of ideal cardiovascular health, by the
American Heart Association definition, and relationship with cardiovascular disease incidence. Journal of the
American College of Cardiology 2011;57:1690-6.

14, Heckman JJ, Ichimura H, Smith J, Todd P. Sources of selection bias in evaluating social programs: an
interpretation of conventional measures and evidence on the effectiveness of matching as a program evaluation
method. Proceedings of the National Academy of Sciences of the United States of America 1996;93:13416-20.



