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4. Rationale:  

 

Elevated blood pressure (BP) remains a widely prevalent and significant contributor to 

cardiovascular risk.
1
 Recent studies indicate that the different components of BP – 

including systolic (SBP), diastolic (DBP), pulse pressure (PP), and mean arterial pressure 

(MAP) – provide complementary information regarding the hemodynamic alterations 

associated with various forms of hypertension and their associated risk for cardiovascular 

events.
2, 3

 In particular, PP is considered a measure of pulsatile load and most 

representative of larger artery stiffness; MAP, on the other hand, is considered a measure 

of steady state load and most representative of peripheral arterial resistance.
2, 4

 Thus, it 

has been hypothesized that the different indices of BP elevation may be associated to 

varying degrees with different cardiovascular outcomes, including coronary artery 

disease (CAD), heart failure (HF), and stroke. However, evidence to date regarding the 

extent to which individual BP indices are variably associated with select cardiovascular 

outcomes has been conflicting.
2, 5, 6

 The inconsistency of findings from prior 

investigations may be due to several reasons, including small-sized and/or referral 

samples, the fact that BP indices are known to substantially change with advancing age,
7-

9
 baseline differences in BP indices between racial/ethnic groups,

10
 and limited event 

rates for select cardiovascular outcomes. Thus, we propose to evaluate the extent to 

which SBP, DBP, MAP, and PP are associated with the incidence of CAD, HF, stroke, 

and cardiovascular death in a large community-based cohort. Because baseline BP 

indices are known to vary across demographic groups, we also propose to assess the 

degree to which age, sex, and race influence the magnitude of associations between select 

BP indices and cardiovascular outcomes. 

 

5. Main Hypothesis/Study Questions: 

 

Our main hypothesis is that different BP indices are most strongly related to different 

cardiovascular outcomes.  Our specific hypotheses are: 

 

1) A history of elevated PP, compared to other BP indices, is a stronger predictor of HF 

(particularly in the absence of prior CAD). 

 

2) A history of elevated MAP, compared to other BP indices, is a stronger predictor of 

stroke. 

 

3) Incidence of CAD is more strongly associated with a history of elevated DBP (and 

MAP) in younger age, but more strongly associated with a history of elevated SBP (and 

PP) in older age. 

 



 

 

6. Data (variables, time window, source, inclusions/exclusions): 

 

The study sample will include individuals who attended at least one ARIC examination 

(beginning with Visit 1) and were free of cardiovascular disease (CAD, HF, or prior 

stroke) at the time of this ‘baseline’ examination. Data analysis will take place in two 

stages, the first focusing on baseline BP indices and the second focusing on antecedent 

BP indices: 

 

Baseline BP indices. The primary predictor variables of interest will include SBP, DBP, 

MAP, and PP. Covariates of interest will include baseline age, sex, body mass index 

(BMI), cholesterol levels (total, HDL, LDL), presence versus absence of diabetes, and 

smoking status. We will use multivariable Cox regression analyses to examine the 

association of the different BP measures (individually and together) with the incidence of 

CAD, HF, stroke, or cardiovascular death (separate model for each endpoint, in addition 

to a model using the combined endpoint), while adjusting for traditional cardiovascular 

risk factors. For each BP measure demonstrating a significant association with a 

cardiovascular outcome, we will test for effect modification by age (<60 versus ≥60 

years), sex, and race. In secondary analyses, untreated BP values for individuals taking 

anti-hypertensive medications at baseline will be imputed using a conventional method. 

 

Antecedent BP indices.  The primary predictor variables of interest will include 

‘trajectories’ of SBP, DBP, MAP, and PP based on antecedent measures. The ‘trajectory’ 

of each BP measure will be determined using change (absolute and percent difference) 

and time-averaged values of each measure collected from individuals attending at least 2 

consecutive examinations. We will also consider using multi-level modeling approaches 

to defining BP trajectories. We will use multivariable Cox regression analyses to examine 

the association of the BP trajectories (individually and together) with the incidence of 

CAD, HF, stroke, or cardiovascular death (separate model for each endpoint, in addition 

to a model using the combined endpoint), while adjusting for traditional cardiovascular 

risk factors that include the relevant baseline BP measure(s). For each BP trajectory 

demonstrating a significant association with a cardiovascular outcome, we will test for 

effect modification by age (<60 versus ≥60 years), sex, and race. In secondary analyses, 

untreated BP values for individuals taking anti-hypertensive medications at baseline will 

be imputed using a conventional method.  
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