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4. Rationale:  

Previous epidemiological studies have examined the association of dietary intake of 

several fatty acids with stroke (1-3), but evidence of an association between plasma 

fatty acids composition, common biomarkers of fatty acid, and stroke is limited. The 

results have not been consistent and conclusive, for example, dietary saturated fatty 

acids was inversely associated with ischemic stroke in Framingham Heart Study (4) 

and not associated in Health Professionals Follow-up Study (5), but a serum study 

reported it was positively associated (6).  

 

In the ARIC Minneapolis field center, fractions of cholesterol ester (CE) and 

phospholipids (PL) plasma fatty acids at baseline were measured by gas-liquid 

chromatography. The associations with carotid artery intima-media thickness (7), 

hypertension (8), diabetes (9), coronary heart disease (10), cognitive decline (11) 

and heart failure (12) have been already examined. We propose to examine the 

association of CE and PL fractions of plasma fatty acids composition and ischemic 

stroke in the ARIC Minneapolis cohort.    

 

5. Main Hypothesis/Study Questions: 

(1) Plasma long-chain omega-3 PUFAs are associated inversely with ischemic 

stroke. These associations persist for EPA and DHA separately. 

(2) Plasma saturated fatty acids are associated positively with stroke. 

(3) Plasma monounsaturated fatty acids and omega-6 PUFAs are associated 

inversely and modestly with stroke.  MUFA in plasma often is correlated 

positively with SFA, so the opposite association could.  

(4) We will further analyze association of stroke with specific fatty acids, including 

linoleic acid, oleic acid etc, enzyme activities and P/S ratio. 

 

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). 

   

 Sample: Minnesota participants (n=4,009) with fatty acid data 

  

 Exclusions: missing fatty acid compositions, prevalent prevalent stroke, non-white 

 

 Dependent variable: incident ischemic stroke (n=170).  

 

 Independent variable: PL and CE fatty acids 

 

Covariates: age, sex, smoking, cigarette-year, alcohol intake, education levels and 

other factors. Food frequency data will be used to help interpret our findings. 

 

Analysis plan: Hazard ratios and 95% confidence intervals of stroke for quartiles of 

fatty acids composition will be calculated adjusted for age and other covariates using 



Cox proportional hazard model. Factors potentially on the causal pathway, such as 

high blood pressure or diabetes, will be added to examine whether they attenuate the 

associations. If there are significant sex interactions, data will be analyzed sex-

specifically. Interactions will be tested using cross product terms. 
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