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Aging Clinical and Experimental Research

ORIGINAL ARTICLES

Arterial wave reflection and vascular autonomic
modulation in young and older men

Kevin S. Heffernan, Sae Young Jae, Miyoung Lee, Jeffrey A. Woods, and Bo Fernhall

Exercise and Cardiovascular Research Laboratory, and the Exercise Immunology Laboratory, Department of
Kinesiology and Community Health, University of lllinois at Urbana Champaign, Champaign, IL, USA

ABSTRACT. Background and aims: Arterial stiff-
ening with aging causes early return of reflected
arterial pressure waves from peripheral arteries and
augmentation of these waves on incident aortic pres-
sure waves. The purpose of this study was to exam-
ine the relationship between pressure wave reflection
and augmentation from peripheral arteries and pe-
ripheral sympathetic vasomotion in young and older
men. Methods: Thirty males (15 young, 15 older)
participated in this cross-sectional study. Radial
artery applanation tonometry was used to derive
aortic pressure wave reflection time (At; index of
aortic stiffness) and augmentation index (Alx; in-
dex of wave reflection intensity). Low frequency
(LF) power attained from spectral decomposition of
beat-to-beat systolic blood pressure (SBP;) vari-
ability was used as an estimate of sympathetic va-
somotor modulation. Results: SBP;r power was
higher in older vs younger men (8.0+0.9 vs 4.5+0.5
mmHg?, p<0.05). Older men had higher Alx
(24.0+1.8% vs -11.6+x2.3%, p<0.05) and lower At
(138.1+1.9 ms vs 185.8+5.9 ms, p<0.05) compared
with younger males. When ANCOVA was performed
with SBP; r power as the couariate, the group dif-
ferences in Alx;5 and At were preserved. Results
from multiple regression revealed that, after enter-
ing age into the model, SBP, r power was not a sig-
nificant correlate of Alx or At, accounting for a
non-significant 1.2% and 1.1% of the variance, re-
spectively. Conclusions: These findings suggest
that increased blood pressure variability with aging
is not related to age-associated increases in aortic
stiffness or wave reflection.

(Aging Clin Exp Res 2008; 20: 1-7)

©2008, Editrice Kurtis

INTRODUCTION

It is commonly accepted that arterial stiffness increas-
es with advancing age (1, 2). This stiffening causes an ear-
ly return of reflected arterial pressure waves from pe-
ripheral arteries (i.e., decreased travel time) and aug-
mentation of these waves on incident aortic pressure
waves (2, 3). Subsequent alterations in ventricular-vascular
coupling may manifest as: systolic hypertension, widened
pulse pressure, increased left ventricular (LV) work/oxy-
gen demand, LV hypertrophy, and reduced coronary
perfusion (2, 3). Thus, wave reflection and augmentation
is associated with an increased risk of coronary heart dis-
ease (4, 5).

It has been suggested that the changes in large artery
pulse contours seen with aging are not only related to al-
terations in central artery stiffness, but also to changes in
the peripheral vasomotor tone of smaller resistance ves-
sels (3). Increased sympathetic vasomotor modulation of
peripheral arteries and arterioles may cause an impedance
mismatch with larger conduit vessels. Serving as potential
reflecting sites, impedance mismatches would increase the
speed of reflected pressure waves, causing early return to
the heart and central pulse pressure augmentation. Esti-
mates of sympathetic vasomotor modulation can be as-
sessed non-invasively through analysis of systolic blood
pressure variability (BPV) in the frequency domain (6).
Spectral decomposition of the low frequency (LF) power
of systolic BPV provides a quantifiable proxy of sympa-
thetically mediated tonic vascular control (6). Whether sys-
tolic blood pressure variability contributes to age-related
changes in intensity and/or timing of wave reflections has
not been specifically examined.

The purpose of this study was to examine the rela-
tionship between aortic pressure wave reflections from pe-
ripheral arteries and peripheral artery sympathetic vaso-
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