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4. Rationale:  

 Patterns of physical activity have been explored in older adult populations and suggest 

declining activity over time.
1-3

 A few non-US studies have examined patterns of physical activity 

from midlife to older adulthood,
4-6

 a time period where lifestyle changes due to retirement, 

functional limitations and increased prevalence of comorbid conditions may significantly impact 

physical activity patterns. Longitudinal data on physical activity from midlife to older adulthood, 

with characterizing information on lifestyle changes (i.e. retirement, physical function, comorbid 

conditions) is not widely available. ARIC provides the unique opportunity to describe the 

biracial change in physical activity over 20 years in a population-based cohort. It is also well-

characterized to sufficiently quantify factors that predict changes in physical activity patterns. 
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 Based on data from the World Health Organization, the UK has quantified the impact of 

physical inactivity on population health metrics and found that being physically inactive was 

directly associated with 3% of the country’s morbidity and mortality.
7
 The question of how a 

physically active lifestyle impacts population health metrics, such as healthy life years (HLY) or 

years lived free of disability, using data from population-based studies in the US has been 

underexplored. A few longitudinal studies of older adults have estimated the impact of physical 

activity on population health metrics (i.e. number of years of extra life, years free of disability, 

life expectancy).
8-10

 The Cardiovascular Health Study (CHS) quantified the extra years of life 

and years of life free of impairment associated with varying levels of physical activity.
8
 In this 

sample of older adults 74 years and older, they found that compared to being sedentary, more 

active individuals had 1.49 greater years of healthy life. These outcomes have not been widely 

explored in a well-characterized population followed from midlife into older adulthood where 

the quantification of changes in physical activity can also be estimated.  

 Studies like this one, with prospective self-reported habitual physical activity data, 

provide new knowledge, can speak to the applicability of current physical activity guidelines, 

and inform on the need to test specific preventative interventions in populations. 

 
5. Main Hypothesis/Study Questions: 

 

Aim 1: Characterize the trends in physical activity from midlife to older adulthood. 

 

Aim 2: Quantify predictors of change in physical activity from midlife to older adulthood.  

 

 Aim 2b: Estimate the effect of physical activity, and change in physical activity levels, on 

 population health metrics (e.g. Years of Life (YOL), Healthy Life Years (HLY), and

 disability-adjusted life years (DALYS)).  

 

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: Prospective analysis of physical activity from visits 1 to 5, predictors of change in 

physical activity, and the effect on estimated population health metrics.   

 

Exclusion: Not Caucasian or African-American  

 

Exposure: Habitual physical activity during (1) leisure and (2) sport were assessed using the 

Baecke Questionnaire at ARIC visits 1, 3 and 5. 
11

  

 

 (1) MET-min/week, averaged over a year, based on the report of four sport activities 

 

 (2) Baecke Leisure Index  

The Baecke Leisure Index ranges from 1 (low) to 5 (high). Existing ARIC derived variables will 

be used (listed below).  
 

 V1 V2 V3 V4 V5 

ARIC Derived Variable lisr_i01  lisr_i31  lisr_i52 

 



 (3) Baecke Sport Index  

The Baecke Sport Index ranges from 1 (low) to 5 (high). Existing ARIC derived variables will be 

used (listed below).  

 

 V1 V2 V3 V4 V5 

ARIC Derived Variable  sprt_i02  sprt_i31  sprt_i51 

 

 

Outcomes- Population Health Metrics: 

 

(1) Years of Life (YOL): Number of years the participant lived in the 23 years post baseline 

 

(2) Healthy Life Years (HYL): Number of years the participant reported being in excellent or 

good health, compared to fair or poor, based on annual follow-up reports of self-rated health 

 

(3) Disability-Adjusted Life Years (DALYS): Estimated as the sum of the years of life lost 

(YLL) and years of life with disability (YLD)  

  YLL: average number of years a person would have lived if they did not die prematurely  

  (average life expectancy age minus age at death)  

  YLD: number of years lived with a disability or disease  

 

 

Analysis:  

 

The primary analysis will estimate the average MET-min/week exerted, over a year, based on the 

report of four sport activities and by incorporating reported information on hours/week and 

months/year spent on the four activities. The following estimates of MET-min/week will be 

derived: (1) total MET-min/week, (2) MET-min/week of light activity, (3) MET-min/week of 

moderate activity, (4) MET-min/week of vigorous activity and (5) MET-min/week of 

moderate/vigorous activity.  

 

We will examine the patterns of physical activity (in MET-min/week) among participants who 

attended visits 1, 3 and 5. We will explore the differences in physical activity patterns among 

individuals who (1) only attended visit 1 and (2) only attended visits 1 and 3. Based on 

recommendations from the NCS Analysis Working Group, appropriate methods will be used to 

account for attrition. We will examine the following as predictors of change in physical activity: 

race, gender, education, socioeconomic status, functional status, retirement, and relevant 

comorbid conditions (i.e., hypertension and diabetes). As a secondary analysis, we will explore 

patterns of physical activity as measured by the Baecke Sport and Leisure index scores.  

 

As a subsidiary analysis, we plan to estimate the effect of physical activity, and change in 

physical activity levels, on population health metrics, (e.g. YOL, HLY, DALYS) using 

multivariable linear regression models.  

 

Methodological limitations: Age-related declines in physical activity are inevitable and will be 

reflected in this particular cohort who is transitioning from midlife to older adulthood from visits 

1 to 5. Appropriate methods to account for attrition in the ARIC cohort will be needed to 

accurately estimate the changes in physical activity.   
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