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4. Rationale:

Pulse wave velocity (PWV) is a valid and reliable measure of arterial stiffness that
predicts cardiovascular disease events and all-cause mortality in clinical and community
based studies.! Carotid-femoral PWV (cfPWV) represents central arterial stiffness and is
the most commonly used measure in research studies. However brachial-ankle PWV
(baPWV) represents peripheral arterial stiffness and is commonly used in clinical settings
in East Asian countries because of its ease of implementation. It is important that
systematic studies are conducted in US populations to compare these two arterial
segments and to determine the degree to which they measure the same arterial
characteristics.

Given that the composition and function of the arteries vary by anatomical location,*® the
process of arterial stiffening might differ by arterial sites. Some reports suggest that
PWV segments are not analogous as baPWV was not associated with known risk factors’
and did not increase with age,® ° an association well known with arterial stiffening and
cfPWV.1% On the other hand studies in Asian populations have shown that baPWV is
comparable to cfPWV* 2 and correlated to CVD risk factors.”*>** The inconsistencies in
the literature may be due in part to small sample sizes, various participant exclusions
(excluding participants with hypertension, diabetes, dyslipidemia and obesity) and
variations in the protocol for PWV.

Few studies of PWV have included both peripheral and central PWV despite the
importance of both sites in measuring segment-specific arterial stiffness. The
Atherosclerosis Risk in Communities (ARIC) Study cohort is community-based study
which will allow us to evaluate the population distribution of central and peripheral
arterial stiffness and its main correlates in a well characterized population of African
American and white men and women.

The aim of this report is therefore to characterize central and peripheral arterial stiffness
estimated from PWV in the ARIC Study at Visit 5 and to determine whether cfPWV and
baPWV have similar associations with known correlates of PWV that include
hemodynamic variables, e.g., age, race, gender and smoking. Understanding these
relationships would generate hypotheses regarding its pathophysiological implications of
segment-specific vascular stiffness.

5.  Main Hypothesis/Study Questions:

1. Describe the distributions of central and peripheral arterial stiffness estimated
from pulse wave velocity by age, gender and race.

2. Examine the similarities and differences in the associations of cfPWV and
baPWYV with hemodynamic variables, age, gender and race.



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: Cross-sectional analysis of participants at ARIC visit 5.

EXxposure:
Demographic variables: age, 10 year age groups, gender, race, hypertension (prevalent
hypertension and/or blood pressure medication use) and study site.

Hemodynamic variables: resting heart rate, SBP, DBP, pulse pressure, mean arterial
pressure.

Variables for a descriptive table of participant characteristics: body mass index, fasting
glucose, triglycerides, total HDL-cholesterol and LDL-cholesterol.

Outcome: Carotid-femoral PWV (cfPWV) and brachial-ankle PWV (baPWV)

PWV was measured by the Omron VVP-1000 plus system (Colin Co., Ltd., Komaki,
Japan) and the path length was calculated using the following formula: path length (cm) =
carotid-femoral distance (cm) — (suprasternal notch — carotid distance (cm)). A minimum
of two measurements were taken per participant and the last two usable measurements
(i.e. non-zero values) were averaged.

Inclusions: All white and black ARIC participants with PWV data obtained at visit 5.

Exclusions: Missing information on PWV, blood pressure, and antihypertensive
medication use or other covariates of interest; not white or African-American; and
exclusions recommended by the ARIC ABI/PWV Working group: participants with
BMI>=40, participants with major arrhythmias (based on ECG data), reported use of
antiarrhythmic or vasoactive medications per the ARIC medication survey use (MSR
Item 33.g) and/or specific medication codes in the ARIC database.

Statistical Analysis:

For Aim 1, we will present participant characteristics as means and standard deviations,
as medians and inter-quartile ranges (IQR), or as frequencies and percent, where
appropriate. If lack of normality is not a concern and transformation is not required then
conventional statistics will be used. If normality is a concern we will use non-parametric
methods.

We will show PWV between gender, race and 10 year age groups with cumulative
frequency plots and statistical comparisons between groups will be tested using the
Kolmogorov-Smirnov test. We will also assess the relationship between baPWV and
cfPWV using the Spearman correlation coefficient.



Aim 2. We will examine whether the associations between hemodynamic variables and
participant characteristics are similar for cfPWV and baPWV by using Spearman
correlation coefficients and multivariable linear regression analysis adjusting for study
site, age and HR. HR has been reported to be an important confounder in PWV analysis

and is recommended to be accounted for in any analysis.** *°

Independent variables for the regression analysis will include hemodynamic variables,
age, gender and race. Variables with skewed distribution will be naturally log
transformed for analysis. We will report standardized betas and R? values that represent
the amount of variability in cfPWV and baPWYV accounted for by variables in the model.
Plots of baPWYV versus cfPWV and predicted baPWYV versus predicted cfPWV from the
models will also be constructed. We will also evaluate whether there is a non-linear
relationship between PWV and age (include age® terms) and investigate possible first
order interactions between variables of interest and age, gender, race and hypertension.
All analyses will be stratified as necessary.

Sensitivity analyses: In a sensitivity analyses, we will investigate whether excluding
participants with hypertension (prevalent hypertension and/or antihypertensive
medication use) or adjusting for hypertension in the regression analyses affects the
strength of the associations.

Limitations:

Some PWYV measurements were not collected due to technical errors, participant factors
and scheduling conflicts. Despite adjusting for HR, some residual confounding cannot be
excluded. Finally, the cross-sectional design limits our ability to determine causality.
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