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4. Rationale:  



 

 

The AHA has recently set a 2020 goal that includes ―improving CVD health of all 

Americans by 20%‖ (1).  These recommendations include a suggested definition of ideal 

cardiovascular health which includes meeting all of the following criteria: 

• Not smoking, quit >12 months prior 

• BMI <25 

• >=150 min/wk of moderate or >=75 min/wk vigorous exercise (or combination) 

• Healthy diet score (4-5 components related to fruits/veggies, fish, whole grains, 

sodium and sugar-sweetened beverages) 

• Untreated total cholesterol <200 mg/dl 

• Untreated BP <120/<80 

• Untreated Fasting glucose <100 mg/dl 

Categories for ―Intermediate‖ and ―Poor‖ CV health‖ are also defined. 

 

Previous analyses, including a recently published report from ARIC (2) \ have 

demonstrated that adults with optimal levels of readily-measured CVD risk factors at 

middle age rarely develop CVD (3; 4).   However, the prevalence of ideal cardiovascular 

health (defined as having all 7 ideal health metrics) is very low (5; 6) ; in the recent ARIC 

analysis, only .1% of the cohort met the definition of ideal cardiovascular health.  Major 

primordial prevention efforts are needed to increase the prevalence of ideal 

cardiovascular health. 

 

Although the above construct has been labeled ―Ideal Cardiovascular Health‖, many 

components of the metric are important risk factors for other chronic disease, notably 

cancer.   Demonstrating that incidence of cancer is associated with number of ideal 

cardiovascular health metrics could set the stage for important cooperation between 

cardiovascular and cancer advocacy groups in promoting primordial prevention in the US 

and abroad.   Such a paper written in the ARIC study would also highlight the unique 

combination of excellent CVD and cancer incidence information in a single prospective 

cohort study.  Results of this paper can be compared to previous papers that have 

demonstrated a risk in cancer incidence among those adhering to prevention guidelines 

developed by cancer advocacy groups (7; 8). 

 

The intent of this paper is to build on the results published in Dr. Folsom’s recent paper 

(2) examining the prevalence of ideal cardiovascular health and the incidence of cancer in 

individuals with a given number of ideal health metrics.  As, such, every attempt has been 

made to mirror the analysis techniques used in the Folsom paper. 

 

 

5. Main Hypothesis/Study Questions: 

 

What are the absolute incident rates of lung cancer, colon cancer, breast cancer, prostate 

cancer, individually and combined, among individuals with 0, 1, 2, 3, 4, 5, 6 or 7 ideal 

health metrics at baseline?  What are the hazard ratios for different types of cancer by 

number of ideal health metrics (compared to a referent of 0 (or 0-1) ideal health metrics)? 



 

 

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:  prospective cohort 

Exposure: Number of ideal health metrics present at baseline, by AHA definition (see 

above).  These metrics have been previously defined for the ARIC cohort and were used 

in Dr. Folsom’s paper. 

 

A. Physical Activity (hours/week) 

a. > 150 min/week moderate intensity or > 75 min/week vigorous intensity 

or > 150 min/week moderate + vigorous intensity (reference) 

b. 1-149 min/week moderate intensity or 1-74 min/week vigorous intensity 

or 1-149 min/week moderate + vigorous intensity 

c. 0 hours 

 

B. Body Mass Index 

a. BMI  <24.9  kg/m
2 

 

b. BMI 25.0-29.0 kg/m
2
 

c. BMI > 30.0 kg/m
2
 

 

C. Smoking  

a. Never a smoker or Former > 12 mo. 

b. Former smoker (< 12 mo) 

c. Current smoker 

 

D. Diet  (AHA Definition):  

a. Adherence to 4-5 (a), 2-3 (b), or 0-1 (c) of the following dietary intake 

guidelines: 

i. Fruits and Vegetables > 4.5 cups/day 

ii. Fish > 2 servings/week 

iii. Whole Grain (1 oz serving or 1.1 g/10 g carbohydrates) > 3 

servings/day  

iv. Sodium < 1500 mg/day 

v. Sugar Sweetened Beverages (< 450 kcal or 36 oz/week) 

b. Modified to fit ARIC 

i. Fruits and vegetables: 4.5 servings per day
 
(as estimated from 

FFQ—includes fruits in Q9-Q14 & vegetables in Q15-Q25 + Q56- 

excluding Q21 and Q24 (peas/lima beans and lentils/beans, 

respectively) 

ii. Fish: two servings per week (preferably oily fish)
 
(as estimated 

from FFQ—includes Q34, Q35, Q36) 



iii. Fiber-rich whole
 
grains: > three servings per day

 
(as estimated 

from FFQ—includes Q48 (if whole grain), Q49 and Q51) 

iv. Sodium: <1500 mg per day
 
 

v. Sugar-sweetened
 
beverages:  4 glasses (assuming ~10-oz glass) 

per week. (as estimated from FFQ—includes Q64 & Q65) 

 

E. Fasting Plasma Glucose 

a. <100 mg/dL, untreated 

b. 100-126 mg/dL or treated to goal 

c. > 126 mg/dL 

 

F. Total Cholesterol 

a. < 200 mg/dL, untreated 

b. 200-239 mg/dL or treated to goal 

c. > 240 md/dL 

 

G. Blood Pressure 

a. SBP/DBP <120/80 mm/Hg, untreated 

b. SBP/DBP 120-139/80-89 mm/Hg or treated to goal 

c. SBP/DBP >140/90 mm/Hg 

 

Outcome: Incidence rates of colorectal cancer, breast cancer, prostate cancer, and lung 

cancer, as well as a composite of any of the four cancer outcomes.   Recently, Dr. 

Prizment updated cancer cases in the ARIC cohort through 2006, and there are now 344 

colorectal cases, 567 breast cases, 679 prostate cases, and 471 lung cases in the cohort.  

Sensitivity analyses may be undertaken excluding lung cancer cases from the composite 

(given the presumed very strong association between lung cancer and smoking).   We 

may also separate pre- and post- menopausal breast cancers for analysis, if the numbers 

allow. 

 

 

Covariates for adjustment or stratification: age, race, center, sex (where appropriate--

breast cancer analyses will occur only in women, prostate cancer analyses only in men, 

and we will conduct race-specific analyses). 

 

We will also consider analyses additionally adjusting for additional cancer risk factors (e. 

g. breast cancerage at first birth, age at menarche, HRT etc.) and compare these analyses 

to minimally adjusted models. 

 

 

Analysis: 

1. Exclude non-fasters, those with missing data, individuals with cancer at baseline, 

those not agreeing to participate in non-CVD analyses 

2. Compute absolute rates of cancers by number of ideal health factors. Use 



Poisson regression models for covariate adjustment.  Compute both race-specific and 

race-combined rates.  Assemble figures comparing incidence rates using a life-table 

approach. 

3.  Use Cox regression to compute HR for cancer incidence, by number of ideal 

health factors, using 0 ideal health factors as the referent (or 0-1, 0-2 if the 0 

group is too small). 
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