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5. Rationale:  
 

Orthostatic hypotension (OH) occurs when there is a marked decrease in blood 
pressure after assuming the upright posture. While not consistently defined in the 
past, guidelines established in the mid 1990’s suggested defining OH as a decrease in 



SBP > 20 mmHg and /or a decrease in DBP > 10 mmHg. 1 Most of the research on 
OH is based on elderly, frail populations in which OH is accompanied by symptoms 
of dizziness and syncope and is associated with falls, fractures, and potential serious 
morbidity. Orthostatic hypotension is consistently associated with older age, elevated 
blood pressure 2-6 and thicker carotid arterial walls. 3,4 Inconsistent associations have 
been noted between OH and body mass index (BMI), 3-7diabetes 3-5 and cigarette 
smoking. 3,4 Several studies have examined the association between OH and mortality 
in the elderly or other high risk populations.  Some have reported modest increased 
risk of mortality among those with OH, 8-11 while others have reported the absence of 
an association. 12 

In the Atherosclerosis Risk in Communities (ARIC) Study, OH has been 
foundassociated with incident hypertension, 13 coronary heart disease (CHD), 3 
stroke, 14 and mortality (Rose, unpublished manuscript). An intriguing finding with 
respect to mortality was the persistence of this association in the absence of selected 
known co morbid conditions and the effect modification of the association by age 
such that the strongest association was among the youngest participants. Similarly, in 
both the ARIC study and other populations, cognitive function and/or decline has 
been associated with a variety of cardiovascular outcomes including diabetes, 15-17 
hypertension, 16,17 CHD, 17,18 stroke, 17,18 and microvascular disease. 19,20 

There are suggestions in the literature that repeated episodes of OH may produce 
some structural cerebral deterioration that could potentially impact cognitive function. 
In one study of 55-74 year olds, most of whom had non-insulin-dependent diabetes, 
those with asymptomatic OH had lower level of cognitive function than did those 
without the condition. 21 However, in a second study of elderly Finnish persons there 
were no differences in cognitive function by OH status nor was there evidence of 
greater cognitive decline over two years of follow-up. 22 Given that the research to 
date on this topic is limited and inconclusive and based on elderly and other high risk 
populations, we propose examining the association between OH and cognitive 
function in The ARIC cohort.   

 

5. Main Hypothesis/Study Questions: 
 

1. Those with OH have lower levels of cognitive function than those without OH 
• This association is mediated but not accounted for by age, education, and 

CVD risk factors  
• This association varies by presence/absence of co morbid vascular 

conditions (hypertension, diabetes, microvascular retinal abnormalities) 
•  This association is stronger in younger than in older participants 

 
2. Change in cognitive function over time (V2 to V4) will be greater among those 

with OH at baseline than among those without OH  
 
Data: 
 



Postural blood pressure change data is available from ARIC V1. Orthostatic hypotension 
will be classified using standardized criteria that have been used in earlier ARIC 
publications: a decrease in SBP > 20 mm Hg and/or a decrease in DBP > 10 mm Hg 
associated with changing from the supine to the standing position. 

Measures of cognitive function – measured at Visits 2 and 4 – will include the following 
neuropsychological tests: the Delayed Word Recall test, the Digit Symbol Subtest of the 
WAIS-R, and the Word Fluency test of the Multilingual Aphasia Examination.   
Covariates, from V1 and/or V2 will include age, race, educational attainment, center, 
standard coronary risk factors (e.g., SBP, IMT, ABI, indicators of retinal vascular 
abnormalities (e.g., retinopathy, focal and generalized arteriolar narrowing), alcohol use, 
smoking status and pack years, BMI, LDL-C, HDL-C, fibrinogen, glucose, 
antihypertensive medication use), diabetes, and self-reported health status.  

Exclusions: 
Those who did not undergo the postural BP examination, those with prevalent stroke, 
CHD, or atrial fibrillation at baseline, those who had an incident stroke or CHD event 
between V1-V2, and those not attending Visit 2 / participating in the V2 cognitive testing 
will be excluded. For analyses of changes in cognitive function, those not attending 
V4/participating in V4 cognitive testing will also be excluded.  

Analyses: 
Descriptive analyses will include age and race/center adjusted mean levels of measures of 
cognitive function by OH status. Linear regression analyses will be the main analytic 
technique employed. The timing of the ascertainment of the exposure (OH, ascertained at 
V1) in relation to the first assessment of cognitive function (V2) is not optimal. Thus, we 
will create a variable to be included as a covariate that considers the lag time between V1 
and V2 and explore methods to take into account risk factor levels at both visits.  All 
analyses will be done including and then excluding those who at baseline, had selected 
health conditions (hypertension, diabetes, retinal vascular disease) or were users of drugs 
with potential CNS effects (e.g., antipsychotics, antidepressants).  
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