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3. Timeline:  Analysis to begin September 2010 
    First draft December 2010  
 
 
4. Rationale:  
Regular physical activity has many benefits, as it lowers the risk of developing a number 
of chronic diseases (1,2). The relationship between physical activity and stroke risk has 
been subject to several studies (3-7). It has been 10 years since a paper focused on 
physical activity and stroke has been published with ARIC data (3); more ischemic stroke 
events (from 189 to over 800) can be taken into account for the analyses which will allow 
for inspection of effect modifiers. Furthermore, most of the previous work on physical 
activity and stroke has investigated total ischemic stroke risk and has not studied 
ischemic stroke subtypes.  
Currently, there are approximately 188 lacunar, 485 non-lacunar and 186 cardioembolic 
strokes in ARIC. A recently accepted manuscript by Tetsuya Ohira (8) found that the 
association between stroke subtypes and carotid artery wall thickness varied by the 
different types of stroke. 
Examining the effect of physical activity on subtypes of ischemic stroke (lacunar, 
nonlacunar, cardioembolic) may yield important information on possible underlying 
mechanisms. 
 
 
5. Main Hypothesis/Study Questions: 
The main hypothesis is that regular physical activity will be associated with ischemic 
stroke events. Specific study questions may be as follows: 

1) Are there any differences in the direction/significance of the physical activities’ 
association with ischemic stroke subtypes according to the type of physical 
activity (e.g., sports vs. leisure vs. work)? 

2) Can gender or ethnicity differences be observed with regard to the above-stated 
hypothesis? 

3) Can effect modifications by age, smoking status or occupational status be 
identified? 
 

 
 
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). 
 
Data source: 
ARIC visit 1 (1987-1989) 
 
 
 
 



Outcome variables: 
The analysis will be focused on ischemic strokes, including sub-analyses of the 
classification types lacunar (n=188), nonlacunar (n=485), and cardioembolic (n=186) 
similar to what has been used in previous ARIC manuscripts (8,9).  
 
Exposure variables:  
Physical activity (sport, leisure, and work activity) assessed by the validated Baecke 
Questionnaire at visit 1 will be used. Quartiles according to each physical activity domain 
as well as total activity will be made.  

 
Covariates:  
Model 1: age, race-center, sex 
Model 2: age, race-center, sex, education, smoking, systolic blood pressure, hypertension, 
antihypertensive medication use, fibrinogen, waist to hip ratio, LVH, Lp(a), vWF, WBC, 
and diabetes 
 
Exclusions:  
Subjects with missing data on outcome, exposure or covariates as well as participants 
with prevalent stroke or CHD at baseline will be excluded from the final dataset.  
 
Statistical analyses: 
The proportional hazards assumption will be tested by the inspection of log((-log)event) 
versus log of event times. Cox proportional hazards models, with days as the timescale, 
will be applied to compute the hazard ratios and 95% confidence intervals for the 
ischemic stroke subtypes. Effect modifications will be tested between physical activity 
and age, as well as selected covariates, on stroke subtypes by additionally entering an 
interaction term of the respective variables into the Cox model. If event cases are 
sufficient, further stratification by age groups and ethnicity are also planned. The 
statistical software package SAS 9.2 (SAS Institute, Inc., Cary, NC) will be used to 
perform all statistical analyses. 
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