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3. Timeline: Analysis is to begin when the final ARIC dataset from the visit 5 becomes
available. We plan to complete the manuscript within one year from release of the data.

4. Rationale: Arterial blood pressure increases with advancing age in industrialized
countries, resulting in a high prevalence of essential hypertension contributing to age-
related increases in risk of a number of cardiovascular disorders *. While systolic blood
pressure rises continuously, diastolic blood pressure plateaus and tends to decline after



50-60 years of age 2. As a result, pulse pressure increases markedly with advancing age,
resulting in a high prevalence of isolated systolic hypertension *.

Although the trend of age-associated increases in blood pressure is well established,
it remains unclear what hemodynamic factors determine blood pressure levels in older
adults. Arterial blood pressure can be divided into 2 primary components: steady and
pulsatile. The steady component of blood pressure or mean arterial pressure is a critically
important cardiovascular measure as it is an effective pressure that determines perfusion
to the systemic organs. Mean arterial pressure is determined exclusively by cardiac
output and total peripheral resistance as governed by the Ohm’s law. The hemodynamic
factors that influence the pulsatile component are much more complex. Systolic blood
pressure is governed by a number of hemodynamic factors, including arterial stiffness,
stroke volume, and left ventricular ejection fraction whereas the primary hemodynamic
determinants of diastolic pressure include total peripheral resistance, heart rate, arterial
stiffness, and systolic blood pressure. The relative contribution of each hemodynamic
factor is currently unknown especially in older adults as most of the available evidence is
primarily derived from circulatory modeling studies or comparisons with a single
hemodynamic variable *°. The ARIC study provides a unique opportunity to evaluate a
comprehensive number of hemodynamic determinants of blood pressure in a population-
based cohort of older adults. An additional benefit of the ARIC database is that the
separate analyses can be performed for both peripheral (i.e., brachial) and central (i.e.,
carotid) blood pressure.

5. Main Hypothesis/Study Questions:
-To describe hemodynamic determinants of systolic, mean, and diastolic blood pressure
in older adults.

We hypothesize that pulse wave velocity is the primary determinant of systolic
blood pressure.

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 methodological limitations or challenges if
present).

Study design: The cross-sectional study sample will include individuals who participated
in the ARIC visit 5.

Primary dependent variables: Brachial systolic, mean, diastolic blood pressure, and
pulse pressure. Carotid systolic blood pressure and pulse pressure.

Independent variables: Hemodynamic determinants of blood pressure (cardiac output
and total peripheral resistance for mean arterial pressure; arterial stiffness, stroke volume,
and left ventricular ejection fraction for systolic blood pressure; total peripheral
resistance, heart rate, augmentation index, arterial stiffness as assessed by pulse wave
velocity, and systolic blood pressure for diastolic blood pressure)



Exclusions: Missing information on PWV, blood pressure, and antihypertensive
medication use; antihypertensive medications; and exclusions recommended by the
ARIC ABI/PWV Working group: participants with BMI1>=40, participants with major
arrhythmias (based on ECG data), participants with ABI <0.9, 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 Analyses:

Participant characteristics will be reported 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.

The relation between arterial blood pressure and hemodynamic determinants will be
examined among individual subjects initially using univariate correlation analysis and
bivariate plots. Quantile regression will be used to characterize the effect of the
hemodynamic determinants at specific percentiles (quantiles) of blood pressure, and
forward stepwise multiple regression analyses and partial correlational analyses will be
used to examine independent associations between blood pressure variables and
hemodynamic variables.

In addition to the primary analyses plan that excludes the majority of the participants,
secondary analyses will be performed

1) Fit same models, using participants who are on antihypertensive medications (no
arrhythmias) - and compare findings with primary analysis;

2) Fit same models, using participants who have arrhythmias (no medications) - and
compare findings with primary analysis;

3) Keep participants on medications and with arrhythmias in the sample, and fit same
models but adjusting for medication use, interaction between medication use and other
covariates, and possibly also adjusting for having arrhythmias.

Limitations:

Some PWV measurements are missing due to technical errors, participant factors and
scheduling conflicts. Finally, the cross-sectional design limits our ability to determine
causality.
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