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Both childhood and adult obesity are
serious public health concerns in Japan

and in the United States. Metabolic syndrome
(MetS) has been closely associated with mor-
tality in both men and women.1,2 In particu-
lar, cardiovascular disease (CVD) is more
common in patients with MetS, even in the
absence of baseline CVD and diabetes.1

Atherosclerotic changes in large arteries are
considered to be an important contributor to
the pathogenesis of CVD.
Current evidence supports a central role

for inflammation in all phases of the athero-
sclerotic process in MetS.3 Circulating
markers of inflammation, such as C-reactive
protein, tumor necrosis factor-a and some
interleukins (that is, interleukin-6 and inter-
leukin-18), correlate with the propensity to
develop ischemic events; moreover, circulat-
ing phase reactants elicited by inflammation
may not only contribute to the pathogenesis
of atherosclerosis but may also increase the
risk of vascular events.4,5

Recent research has shown that inflamma-
tion has a key role in coronary artery disease
and in other manifestations of atherosclerosis.
Evidence suggests that atherosclerosis, the
main cause of coronary artery disease, is an
inflammatory disease in which immune
mechanisms interact with metabolic risk fac-
tors to initiate, propagate and activate lesions
in the arterial tree.6

The mechanisms responsible for the pro-
cess of high pulse wave velocity (PWV) seem
to have an important role in arteriosclerosis,
increased cardiac pressure, decreased coron-
ary flow due to decreased diastolic pressure,
direct effects of progression in arteriosclerosis

and left ventricular abnormality. Figure 1
shows the association between MetS and
PWVand the processes involved in the devel-
opment of cardiovascular events.
Arterial stiffness has also been elucidated

as an independent risk marker for the occur-
rence of CVD and its mortality. Increased
arterial stiffness is associated with hyperten-
sion, renal disease and atherosclerosis.
Arterial stiffness assessed by PWV has been
established for nearly 10 years as an indepen-
dent prognostic factor for CVD. PWV is a
noninvasive method for measuring arterial
stiffness in the assessment of atherosclerosis.
The brachial-ankle PWV (baPWV) measure-
ments are very simple and can be performed
even in large study populations. Yamashina
et al.7 demonstrated that baPWV has con-
siderably high validity and reproducibility
and correlates well with aortic PWV, which
can be obtained using a catheter-tip man-
ometer. Therefore, despite its limitations,
baPWV has been widely used to screen
for vascular damage. Recent studies have
demonstrated that PWV is not only a risk
marker for CVD but also a prognostic pre-
dictor. In other words, an increase in a
patient’s PWV may reflect a worsening pro-
gnosis. Many reports have commented
on the relationship between PWV and the
development of atherosclerotic disease.8–10

Because aortic stiffness has been identified
as an independent predictor of cardiovascular
mortality in the specific setting of essential
hypertension, changes in arterial stiffness
may, in part, mediate the association between
MetS and cardiovascular risk. Several studies
have reported the association between MetS
and arterial stiffness. For example, Scillaci
et al.11 reported that MetS represents a strong,
independent risk factor for future CVD in
hypertensive patients. Over and above the
prognostic information provided by all

other traditional cardiovascular risk markers,
the simple, inexpensive assessment of MetS
may help to further refine cardiovascular risk
stratification in hypertension.
Many studies reporting an association

between MetS and arterial stiffness were
carried out in Caucasian populations. Modi-
fied NCEP and WHO definitions are often
used as diagnostic criteria of MetS for Cau-
casians. Recently, the diagnostic criteria for
MetS in Japanese patients were proposed
by Matsuzawa.12 Because patients’ average
height, body weight, body mass index and
diet vary by ethnic group or country, the
diagnostic criteria of MetS should differ
among races. As Japanese, we aimed to eval-
uate the association between MetS and
arterial stiffness in an Asian population.
Recently, Choi et al.13 demonstrated that

baPWV significantly correlates with features
of MetS in Korean women. This study was
limited by its small size and inclusion of only
women. In addition, the authors applied the
WHO Asia-Pacific obesity criteria as a defini-
tion of abdominal obesity. Yamashina et al.7

reported that baPWV in patients with cor-
onary artery disease is significantly higher
than in non-coronary artery disease patients.
These results suggested that baPWV mea-
sured by this simple noninvasive method is
appropriate for screening early atherosclerotic
changes of the vascular system in a large
population.7

In this study, Satoh and Tsutsui14 have
identified MetS as a significant and indepen-
dent risk factor for increased arterial stiffness in
both male and female patients in the Japanese
general population. The study used diagnostic
criteria for MetS defined for Japanese patients
in 2005. This study has very important impli-
cations for Japanese people.
A phased increase in baPWV in the pre-

sence of an increasing number of patients
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with MetS is consistent with the well-known
marked increase in the risk of atherosclerotic
CVD in patients with MetS. Therefore,
increased arterial stiffness may serve as a
marker for the pathophysiological basis for
increased risk of cardiovascular events in
patients with MetS.
AWHO expert consultation has addressed

the debate about the interpretation of recom-
mended body mass index cutoff points
for determining overweight and obesity in
Asian populations. The consultation also
considered whether population-specific
cutoff points for body mass index are neces-
sary. Revisions may be warranted for body
mass index cutoff points to define obesity
among South Asians, Chinese and Aborigi-
nals. Using the putative revised cutoff
points would greatly increase the estima-
ted burden of obesity-related metabolic
disorders among non-European popula-
tions.15 No attempt was made, therefore, to
redefine cutoff points for each population
separately.
Although Japan has diagnostic criteria

for both childhood and adult obesity and
MetS, the appropriateness of the pro-
posed criteria has been questioned. The data
accumulated in these studies should be
useful for further research into determining

appropriate screening cutoff points in
Japanese patients.
Finally, early identification, treatment and

prevention of MetS present a major challenge
for health-care professionals facing an epi-
demic of overweight and a sedentary lifestyle.
The assessment of baPWV may stratify
patients with MetS at risk for developing CVD.
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Figure 1 The association between metabolic syndrome and pulse wave velocity and the processes that contribute to the development of cardiovascular

events.
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