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4. Rationale:  

 

The American Heart Association has promoted primary prevention of cardiovascular disease 

(CVD) by recommending Americans follow “Life’s Simple 7.” The Simple 7 identify ideal, 

intermediate and poor levels of CVD risk factors or behaviors (namely, smoking, body mass 

index, physical activity, diet, total cholesterol, blood pressure, and fasting serum glucose). [1] 

The Atherosclerosis Risk in Communities (ARIC) Study reported that the number of ideal 

factors achieved is associated strongly and inversely with subsequent incidence of total CVD and 

HF incidence. [2,3] 

 



A higher level of pulse wave velocity (PWV) is a non-invasive marker of greater arterial 

stiffness.  PWV is associated positively and independently with risk of incident CVD.  [4,5] 

ARIC obtained PWV measures at Visit 5 (V5) via the Omron Healthcare VP-1000 Plus, and 

showed that several individual risk factors are associated with PWV in the expected direction. 

[6-8] 

 

A cross-sectional study from Framingham showed that greater adherence to Life’s Simple 7 is 

associated with better arterial health (based on central PWV and BP). [9] ] Similarly, two other 

studies showed greater adherence to Life’s Simple 7 or cumulative exposure to Life’s Simple 7 

was associated with better brachial-ankle PWV (baPWV), a mix measure representing both 

central and peripheral arterial stiffness. [10,11] To our knowledge, there are no prospective 

studies associating Life’s Simple 7 and central PWV, nor any studies specifically in blacks. 

 

 

5. Main Hypothesis/Study Questions: 

 

Adherence to Life’s Simple 7 at ARIC baseline is associated inversely with pulse wave velocity 

at ARIC visit 5.  This is true in both whites and blacks. 

 

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). 

 

Design: cohort 

 

Endpoints: carotid-femoral PWV (continuous and categorical using a predefined cutpoint).  We 

will explore pressure pulsatility (via central pulse pressure) as a secondary outcome. 

 

Exposure: V1 Life’s Simple 7 components 

We will categorize Life’s Simple 7 at baseline in two ways for analysis. Firstly, we will count 

the number of ideal Life’s Simple 7 components a participant meets.  Secondly, we will create a 

score in which each component was given points of 0, 1, or 2 to represent poor, intermediate, or 

ideal health categories, respectively, and these were summed to yield a Life’s Simple 7 score. 

This score will be categorized as poor (0-4), average (5-9), or ideal (10-14) for cardiovascular 

health. 

 

Baseline exclusions: prevalent or missing CVD, missing Simple 7 data, self-identified as Asian 

from any site and blacks from Minnesota and Maryland sites.    

 

V5 exclusions: missing PWV data or factors affecting the validity of PWV: BMI ≥ 40 kg/m2 at 

Visit 5, major arrhythmias (Minnesota code 8-1-3, 8-3-1, and 8-3-2 from Visit 5 ECG), 

Minnesota code 8-1-2 from Visit 5 ECG with low quality PWV waveforms, aortic 

aneurysms/abdominal aorta diameter ≥5 cm by ultrasound at Visit 5, self-reported history of 

aortic or peripheral revascularization or aortic graft at Visit 5, echocardiographic evidence of 

aortic stenosis at Visit 5, and moderate or greater aortic regurgitation at Visit 5. 

For some models, also exclude incident CVD before V5. 



 

Main covariates: age, race, sex, and V5 heart rate 

 

Analysis: We will use linear models for V5 PWV as a continuous outcome or logistic regression 

for PWV as a categorical variable, with the exposure modeled in the categories described above.  

The main models will adjust just for V5 age, sex, race and V5 heart rate, since other risk factors 

are part of Life’s Simple 7.  We will test for interactions of PWV with age, sex, and race, but we 

will still show findings stratified further by race and sex for interest’s sake. 

 

In a sub-analysis, we will exclude people who developed CVD before V5 to see to what extent 

the association is independent of developing CVD and V5 CVD medications.  In another sub-

analysis, we will adjust for mean arterial pressure instead of heart rate and then will repeat the 

analysis after removing baseline blood pressure from the Life’s Simple 7 score as it could be 

redundant with V5 mean arterial pressure. 

 

 

REFERENCES  

 

  1.  Lloyd-Jones DM, Hong Y, Labarthe D, et al., on behalf of the American Heart 

Association Strategic Planning Task Force and Statistics Committee. 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.  Folsom AR, Yatsuya H, Nettleton JA, Lutsey PL, Cushman M, Rosamond WD, for 

the Atherosclerosis Risk in Communities (ARIC) Study Investigators. Community 

prevalence of ideal cardiovascular health, by the American Heart Association definition, 

and relationship with cardiovascular disease incidence.  J Am Coll Cardiol. 

2011;57:1690-1696. 

 

3.  Folsom AR, Shah AM, Lutsey PL, Roetker NS, Alonso A, Avery CL, Miedema MD, 

Konety S, Chang PP, Solomon SD. American Heart Association's Life's Simple 7: 

Avoiding Heart Failure and Preserving Cardiac Structure and Function. Am J Med. 

  2015 Sep;128(9):970-6. 

 

4.  Vlachopoulos C et al.  Prediction of cardiovascular events and all-cause mortality with 

arterial stiffness: a systematic review and meta-analysis. JACC 2010 Mar 

30;55(13):1318-27. 

 

5.  Ben-Shlomo Y et al.  Aortic pulse wave velocity improves cardiovascular event 

prediction: an individual participant meta-analysis of prospective observational data from 

17,635 subjects. JACC 2014 Feb 25;63(7):636-46.  
 

6.  Loehr LR, Meyer ML, Poon AK, Selvin E, Palta P, Tanaka H, Pankow JS, Wright 

JD, Griswold ME, Wagenknecht LE, Heiss G. Prediabetes and Diabetes Are Associated 

With Arterial Stiffness in Older Adults: The ARIC Study. Am J Hypertens. 2016 

Sep;29(9):1038-45.  



 

7.  Camplain R, Meyer ML, Tanaka H, Palta P, Agarwal SK, Aguilar D, Butler KR, 

Heiss G. Smoking Behaviors and Arterial Stiffness Measured by Pulse Wave Velocity 

in Older Adults: The Atherosclerosis Risk in Communities (ARIC) Study. Am J 

Hypertens. 2016 Nov 1;29(11):1268-1275.  

 

8.  Tanaka H, Heiss G, McCabe EL, Meyer ML, Shah AM, Mangion JR, Wu J, Solomon 

SD, Cheng S. Hemodynamic Correlates of Blood Pressure in Older Adults: The 

Atherosclerosis Risk in Communities (ARIC) Study. J Clin Hypertens. 

2016 Dec;18(12):1222-1227.  

 

9.  Niiranen TJ et al.  Prevalence, Correlates, and Prognosis of Healthy Vascular Aging in 

a Western Community-Dwelling Cohort: The Framingham Heart Study. Hypertension 

2017 Aug;70(2):267-274. 
 

10. Zheng X, Zhang R, Liu X, Zhao H, Liu H, Gao J, Wu Y, Wu S. Association between 

cumulative exposure to ideal cardiovascular health and arterial stiffness. Atherosclerosis. 

2017 May;260:56-62. 

 

11. Yan N, Zhou Y, Wang Y, Wang A, Yang X, Russell A, Wu S, Zhao X, Wang W. 

Association of Ideal Cardiovascular Health and Brachial-Ankle Pulse Wave 

Velocity: A Cross-Sectional Study in Northern China. J Stroke Cerebrovasc Dis. 2016 

Jan;25(1):41-8. 

. 

 

 

7.a. Will the data be used for non-CVD analysis in this manuscript? ____ Yes    _xx___ No 

 

 b. If Yes, is the author aware that the file ICTDER03 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 be used? ____ Yes    ____ No 

(This file ICTDER has been distributed to ARIC PIs, 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    __xx__ No 

 

8.b. If yes, is the author aware that either DNA data distributed by the Coordinating 

Center must be used, or the file ICTDER03 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 

 

___xx___ Yes     _______ No 

http://www.cscc.unc.edu/ARIC/search.php


 

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)? 

 

References 6-8 listed above 

 

11.a. Is this manuscript proposal associated with any ARIC ancillary studies or use any 

ancillary study data? _xx___ Yes    ____ No 

 

11.b. If yes, is the proposal  

_xx__  A. primarily the result of an ancillary study (______2015.23_____) 

___  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/   

 

 

 

 

  

http://www.cscc.unc.edu/aric/forms/

