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TheAssociation between Ankle-Brachial Index
and Cardiovascular or All-Cause Mortality in
Metabolic Syndrome of Elderly Chinese

Yuanxi XUP*, Jue LI1P*, Yingyi LUOY, Yongguan WU?, Ligiang ZHENG?,
Jinming YU?, Jun MAY, Jianyun GU?, and Dayi HUY

The ankle-brachial index (ABI) is a non-invasive, reliable measurement of lower-extremity ischemia. A low
ABI is associated with increased risk of coronary heart disease, stroke and death. However, the relationship
between ABI and all-cause mortality or cardiovascular disease (CVD) mortality in patients with metabolic
syndrome (MetS) has not been well studied. Accordingly, we here investigated the association between ABI
and all-cause and CVD mortality in an elderly Chinese population with MetS. A total of 2,274 MetS patients
diagnosed under the criteria proposed by the International Diabetes Federation were divided into two
groups based on repeated ABI measurement over a period of 13.6 months: ABI<0.9 (n=525) and ABI 0.91—
1.4 (n=1,749). Each of the baseline characteristics of age, systolic blood pressure, diabetes mellitus mor-
bidity, and smoking history were significantly different between the two groups (p<0.05 or p<0.01). All-
cause mortality and CVD mortality decreased gradually as the ABI increased from 0.4 to 1.4. In Cox regres-
sion analysis, the relative ratio of all-cause mortality to CVD mortality also showed a tendency to decrease
with increasing ABI. In elderly patients with MetS, ABI is one of the most important indexes for determining
the possible prognosis and predicting all-cause and CVD mortality. People with relatively older age, higher
systolic blood pressure, diabetes mellitus morbidity and smoking history may be at risk of lower ABI (£0.9)
and higher all-cause and CVD mortality. Our results suggest the urgent need for repeated ABI measurement
in clinical practice, both during individual visits and also over time, before diagnosing peripheral artery dis-
ease and making a therapeutic decision, especially in certain high-risk populations such as patients with
MetS. (Hypertens Res 2007; 30: 613-619)

Key Words: ankle-brachial index, cardiovascular disease mortality, all-cause mortality, metabolic syndrome

613

Introduction

The ratio of the ankle to the brachial systolic blood pressure
(SBP), the ankle-brachia index (ABI), isan indicator of ath-
erosclerotic vascular disease in the lower extremities and has
been publicly considered as a single, non-invasive measure-
ment of sub-clinical atherosclerosis (1). In a series of large-
scale multicenter studies, the ABI has also been shown to be

associated with cardiovascular disease (CVD) risk factors,
including smoking (2—4), diabetes (2), total cholesterol (2, 3),
hypertension (2, 3), and low weight (4). Previous studies have
found that those with lower extremity arterial disease are 1.5
to 2 times more likely to experience aclinical CVD event (5).
More interestingly, the ABI has a graded inverse association
with mortality (6, 7).

Moreover, many prospective studies have al so shown that a
low ABI (<0.9) can predict CVD and all-cause mortality in
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Tablel. Baseline Characteristics of the Study Population

: - ABI (n=2,274)
Baseline characteristics p value
<0.90 (n=528) 0.91-1.40 (n=1,746)
Age (years) 71.4+10.3 65.4+11.2 0.000
Men (n (%)) 50.8 54.8 0.107
BMI (kg/m?) 25.6+£3.6 24.7+3.6 0.626
High BP (n (%)) 82.6 72.6 0.000
SBP (mmHg) 144+25 139+22 0.000
DBP (mmHg) 81.3+13 81.0+13 0.677
Didlipidemia (n (%)) 47.8 45.0 0.296
TC (mmol/L) 4.65+1.15 4.64+1.15 0.807
TG (mmol/L) 1.76+1.25 1.73+1.09 0.650
LDL-C (mmol/L) 2.75+0.91 2.79+1.78 0.623
HDL-C (mmol/L) 1.15+0.36 1.18+0.41 0.181
Serum creatinine (umol/L) 107.59+12.28 101.74+9.10 0.068
Diabetes (n (%)) 422 317 0.000
Glu (mmol/L) 6.25+2.51 6.23+2.64 0.859
Smokers (n (%)) 43.0 37.6 0.025
All-cause mortality (%) 114 52 0.000
CVD mortdlity (%) 5.7 2.0 0.000

ABI, ankle-brachial index; BMI, body mass index; BP, blood pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC,
total cholesterol; TG, triglycerides; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; Glu, glu-

cose; CVD, cardiovascular disease.

general populations and in patients with existing vascular
risks, such as hypertension or type 2 diabetes mellitus, partic-
ularly in elderly men (8). The above-mentioned diseases have
also been selected as the criteria for diagnosing metabolic
syndrome (MetS), a newly described syndrome.

Increased arterial stiffness is associated with risk variables
of MetS in middle-age adults (9). However, little is know
regarding the influence of ABI on MetS and the further asso-
ciation between this relationship and all-cause or CVD mor-
tality, particularly in elderly Chinese. Therefore, we
conducted a community-based study to determine the distri-
bution of ABI in Chinese elderly, both in order to provide
baseline data for a prospective study, and to determine the
possible clinical significance of ABI levels to the choice of
anti-atherosclerosis therapy. It is hoped that these findings
will help to improve the longevity of patients with peripheral
artery diseases.

Methods

Study Population

This investigation employs the data from alarge-scale epide-
miological study in P.R. China with cross-sectional and lon-
gitudinal parts. The present study cohort comprises 2,274
members (mean age, 68.4+10.5 years; range, 54-81 years)
selected from among the inpatients of several hospitalsin two
communities in P.R. China: Shanghai and Beijing. The local
ethics committee approved the study and all participants gave

their written informed consent. All patients were non-inva-
sively screened for manifestations of atherosclerotic diseases
and risk factors other than the qualifying diagnosis. Partici-
pants were required to be community-living, Han Chinese
over 35 years of age, and to have no blood relationships with
any of the other patients. All patients were admitted to the
hospital because of hypertension, hyperlipidemia, diabetes,
stroke, acute coronary syndrome, renal disease. Patients with
any of the following were eliminated: multiple organs dys-
function, pregnancy or current lactation, mental disorder,
serious diabetes or hypertension and their complications (e.g.,
ketoacidosis or hypertensive crisis), secondary hypertension,
or type 1 diabetes.

Definitions

MetS was diagnosed according to the latest criteria proposed
by the International Diabetes Federation (IDF, 2005) on the
basis of visceral obesity (waist circumference >102 cm in
men and >88 cm in women). MetS was diagnosed when two
or more of the following metabolic abnormalities were
present: SBP =130 mmHg or diastolic blood pressure (DBP)
>85 mmHg, hypertriglyceridemia (serum triglycerides
[TG]=1.7 mmol/L), low high-density lipoprotein cholesterol
([HDL-C] £0.9 mmol/L in men and <1.1 mmol/L in women)
and high fasting glucose ([FSG] =5.6 mmol/L). Diagnosis of
essential hypertension and diabetes mellitus were based on
WHO/ISH guidelines (1999) and ADA criteria (1997),
respectively (10).
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Fig. 1. Percentages of CVD mortality and all-cause mortality in the different ABI groups. a—: p< 0.05 vs. ABI 1.00-1.40; A-C:

p<0.05vs. ABI 1.00-1.40.

However, because the original cut-off for abdominal obe-
sity in the NCEP definition has previously been shown to be
inappropriate for Asian populations (11, 12), and the number
of subjects in P.R. China who met these criteria was
extremely low, the cut-off limit of waist circumference was
adjusted to the criteria of =294 cm in men and >80 cm in
women, which were based on the risk of obesity-related dis-
ordersin alarge-scale study of Beijing citizens. These criteria
were also considered as the standard of MetS classification in
Chinese patients specifically.

During this examination, participants were classified in
accordance with the presence or absence of six preexisting
CVDs: acute myocardial infarction (AMI), angina, chronic
heart failure, stroke, transient ischemic attack, and intermit-
tent claudication. Participants with any of these six conditions
were classified as having prevalent CVD.

ABI was calculated astheratio of the ankle SBP to the bra-
chial SBP on the homolateral side. ABI was diagnosed
according to the latest criteria (USA, 2005): 1.00-1.40 in both
legs was considered normal; 0.91-0.99 was defined as bor-
derline for development into peripheral artery disease (PAD);
rest ABI between 0.41-0.90 in at |east one leg was defined as
decreased and was considered an independent predictor of
PAD with one site of stenosisin at least one leg; and ABI of
<0.40 strongly indicated more than one site of stenosisin at
least one leg (13-15).

Study Design and Methods

This is a retrospective study. At the time of enrollment
(November 2004), al patients passed a standardized protocol,

including a health questionnaire on current medication use,
past medical history, familial vascular history and atheroscle-
rotic risk factors. Height, body weight, body mass index
(BMI), waist circumference and blood pressure were mea-
sured. Fasting blood was sampled to determine lipid levels
(TG, total cholesterol [TC], HDL-C and low-density lipopro-
tein cholesterol [LDL-C]) and serum glucose. The same
methods were used for the laboratory test measurements at all
institutes.

The resting ABI was measured with the subject in a supine
position with a 5 MHz continuous wave Doppler Probe
(CBA1304), and the inflatable cuff of the sphygmomanome-
ter was 10 cm in width and 40 cm in length (Sanofi-Aventis
Corp., Ltd., Beijing, P.R. China). The value of the highest
SBP measured at the ankle was divided by the highest SBP
measured in both arms. The ratio (ABI) was calculated for
both legs.

After a follow-up period of 13.6 months ending in April
2006, amost all participants were investigated about the
CVD mortality and all-cause mortality respectively by con-
tacting with themselves or their relatives.

Identification of Deaths Due to All-Cause or CVD
Mortality

Deaths were identified through the records of the eight partic-
ipating university hospitals or by contact with participants
and their families. The cause of death was further investigated
using medical records and informant interviews. All materials
were reviewed independently by physicians participating in
the ABI cohort study to confirm the cause of death.
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Fig. 2. Relative risk (RR) of all-cause mortality (95% Cl) (adjusted for age, gender, history of hypertension, diabetes mellitus

and smoking).

Statistical Analysis

Differences between patients with and without ABI abnor-
mality were tested with y? (categorical variables), unpaired
t-test (continuous normal distributed variables) or Mann-
Whitney U test (continuous skewed variables). Intergroup
comparisons were made using anaysis of variance
(ANQOVA). The results were adjusted for age, gender, smok-
ing, and history of hypertension and diabetes to investigate
the influence of ABI on CVD and all-cause mortality with
Cox regression anaysis.

All stetistical analyses were performed using the SAS soft-
ware package, version 6.0 (SAS Institute, Cary, USA) and the
Statistical Package for Social Sciences, version 11.5 (SPSS,
Chicago, USA).

Results

Baseline Characteristics

The baseline characteristics of the study population are listed
in Table 1. Five hundred and twenty-eight patients (23.2%)
showed an abnormal ABI (£0.90), and 1,746 patients
(76.8%) had borderline or norma ABI (0.91-1.40). There
was no significant difference in BMI between these two
groups (p>0.05), mainly because all the participants met the
diagnostic criteria for MetS and most of them were over-
weight. Similarly, there were no significant differences in
fasting blood glucose (6.252+2.508 mmol/L and
6.228+2.642 mmol/L for the abnormal ABI group and the
borderline/normal ABI group, respectively) or dyslipid mor-
bidity, since most of the patients we examined were undergo-
ing glucose and/or serum lipid down-regulation therapies.

However, the mean age (71.36+£10.25 in the abnorma ABI
group and 65.35+11.18 in the normal ABI group) and per-
centage of smokers (43.0% and 37.6%) were significantly dif-
ferent between the two ABI groups. Blood pressure,
especially SBP (143.65+25.162 mmHg and 138.86+21.987
mmHg), and diabetes morbidity (42.2%, 31.7%) aso were
significantly different between the two groups (p<0.01)
(Table 1).

Outcomes of Interest

As shown in Table 1, the rates of both all-cause mortality
(dystrophy, tumor, etc.) and CVD mortality (AMI, stroke,
heart failure, and hemopericardium) were significantly differ-
ent between the group with an ABI <0.90 (11.4% and 5.7%)
and the group with an ABI of 0.91-1.40 (5.2% and 2.0%),
respectively. The numbers of deaths due to al-cause mortal-
ity in these two groups were 60 and 91, while the number of
CVD mortalities were 30 and 35, respectively (AMI, heart
failure, stroke, and hemopericardium were the causes of death
in12, 7, 7, and 4 members of the group with ABI <0.90 and
in 10, 9, 10, and 6 members of the group with an ABI of 0.91—
1.40).

As shown in Fig. 1, there was a correlation between the
ABI and the percentages of both all-cause mortality and CVD
mortality. That is, all-cause mortality and CV D mortality both
decreased gradually when ABI changed from below 0.40 to
over 0.90 (from 21.1 to 5.0 and from 10.5 to 1.7, respec-
tively). As to al-cause mortality and CVD mortality, the
results adjusted age, gender, history of hypertension, diabetes
and smoking and found almost the same trend as in Fig. 1
(Figs. 2, 3). The mortality rate gradually decreased from seri-
ous PAD (ABI<0.40) to arelatively norma ABI (1.00-1.40).
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Fig. 3. Relative risk (RR) of CVD mortality (95% Cl) (adjusted for age, gender, history of hypertension, diabetes mellitus

and smoking).

Discussion

Peripheral artery disease commonly results from progressive
narrowing of the arteries in the lower extremities due to ath-
erosclerosis. It can be determined with high precision using
the ABI, a smple, non-invasive measurement (16). The
results of the National Health and Nutrition Examination Sur-
vey (NHANES, 1999-2000) demonstrated that thereisahigh
prevaence of both traditional and non-traditional cardiovas-
cular risk factors among persons with PAD. More than 95%
of individuals with PAD have at least one traditional cardio-
vascular risk factor, and the majorities have multiple factors.
These findings highlight the importance of aggressive prog-
nosis and related CVD or al-cause mortality in persons with
PAD or abnormal ABI and in those with subnormal or normal
ABI (17). Wild et al. (18) performed a survey of 1,467 men
and women aged 35—74, and found that 25% of the study pop-
ulation had MetS. During the follow-up period, 226 of the
1,467 participants died from CVD and 462 from nonfatal car-
diovascular events. This study indicated that low ABI ismore
prevaent among people with MetS than among those without
it. The MetSisamajor public health challenge worldwide. 1t
isnot benign; it isassociated with asubstantially elevated risk
of type 2 diabetes (5-fold) and of CVD (2- to 3-fold), and its
increasing prevalence could possibly reverse the gains made
through the recent decline in CVD mortality.

Our current study clarified the relationship between low
ABI and mortality in patients with MetS. We chose a popula
tion of patients with MetS because the complications of MetS
vary widely, and can include PAD, particularly in diabetic
patients. A cross-sectional study performed by Walters et al.
(19) found an 8.7% prevalence of PAD among patients with

type 2 diabetes and a 23.5% prevalence of type 2 diabetes. It
isnot yet common practice to routinely screen for the disease
for PAD in patients with diabetes, and the higher prevalence
of insidious symptoms existed in the “borderline” cases with
an ABI 0.80 to <0.90 (20). However, the standard of ABI
classification was changed to 0.91-0.99 in the USin 2005. In
the present study, when MetS patients, whose ABI was below
the borderline of 0.91, two main CVD risk factors (age and
smoking history), became strong characteristics in 2 groups.
Our results fully support the findings of Choi et al. (21) that
ABI was significantly associated with the features of cardio-
vascular risk factors and therefore exacerbated the formation
of CVD or even death related to it. In the present study, we
aso found that in patients with the ABI <0.90, the percentage
of patients with diabetes and hypertension (high SBP) were
higher than in the group with an ABI of 0.91-1.40. Thisresult
indicated that the contribution of the clustered components of
MetS appeared to be additive, with the subjects having more
CVD risk factors showing a substantially lower ABI than
those with fewer risk factorsin both sexes (22, 23).

In different ABI groups, the same trend appeared when
ABI was below 0.91 and an extremely high mortality percent-
age occurred when ABI was below 0.41 (group with
ABI<0.40). The reason why the lower ABI was related to
higher CVD or all-cause mortality may be the presence of
atherosclerosis that led to arteria stiffening. Farrar et al. (24)
demonstrated in monkeys that an atherogenic diet increased
ABI and aortic intimal area, while an atherosclerosis regres-
sion diet decreased both parameters. Arterial lesions then
commenced as fatty streaks, progressed to raised lesions and
were complicated by ulceration, calcification or even hemor-
rhage, which led to severe diseases such as stroke, PAD,
thrombosis, etc. (25). In addition, the aortic wall undergoes
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progressive accumulation of calcium in the elastin-rich layer
of the media during aging, especialy in diabetic patients, and
results in medial arterial calcification. Therefore ABI, which
indicated the degree of aortic calcification, is a predictor of
subsequent cardiovascular morbidity and mortality (26).
Recently, the Framingham Heart Study, a prospective study
spanning morethan 20 years, reported that the severity of aor-
tic calcification was correlated with subsequent CVD and
death (27).

Our study also had some potential limitations. First, we
were unable to determine whether cardiovascular risk factors
were casually related to the ABI values because this study
was cross-sectional. Second, we might have underestimated
the prevalence of low ABI owing to our reliance on volun-
teers. Third, ABI is an indirect maker of increased arterial
stiffness or decreased arterial compliance and we could not
determinetherelative influence of arterial wall remodeling on
the relationship between cardiovascular risk factors on arte-
ria stiffness. Fourth, the response rate in our study was rela-
tively low compared with that of similar surveys. Finaly, we
were not able to provide the prevalence of patients with a his-
tory of coronary artery disease and therefore could not
include this information as a confounding factor in the Cox
regression analysis (28, 29).

In summary, we researched the association between low
ABI and the clustering of MetS components in a population
of elderly Chinese. Our findings indicated that low ABI
(£0.90), especialy ABI<0.40, may be a useful marker of
CVD and predictor of CVD or al-cause mortality. The speci-
ficity of low ABI to predict future cardiovascular outcomeis
high, but its sensitivity islow. ABI should be taken into con-
sideration as part of the vascular risk assessment among
selected individuals. It is a surrogate end-point in epidemio-
logical studies and may act as atool for evaluating CVD risk
inclinical practice.

Because PAD isan under-diagnosed and under-treated con-
dition in P.R. China, ABI measurement should be a routine
part of the clinical evaluation of high risk patients. Athero-
sclerotic risk factors such as diabetes, hypercholesterolemia
and hypertension can and should be treated adequately, and
smoking should be strongly discouraged.

Acknowledgements

Our greatest thanks go to the participants in the study, and to the
doctors, nurses and administrative staff in the hospitals who
assisted with this undertaking. We would also like to acknowl-
edge the Department of Phylaxiology of Tongji University and
the Sanofi-Aventis Corporation, Ltd. of P.R. Chinafor their sup-
port.

References

1. Lijmer JG, Hunink MG, van den Dungen JJ, et al: ROC
analysis of noninvasive tests for peripheral arterial disease.
Ultrasound Med Biol 1996; 22: 391-398.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Curb JD, Masaki K, Rodriguez BL, et al: Peripheral artery
disease and cardiovascular risk factors in the elderly. The
Honolulu Heart Program. Arteriosclero Thromb Vasc Biol
1996; 16: 1495-1500.

Stoffers HE, Rinkens PE, Kester AD, et al: The prevalence
of asymptomatic and unrecognized peripheral arteria
occlusive disease. Int J Epidimiol 1996; 25: 282—290.
Martyn CN, Gale CR, Jespersen S, et al: Impaired fetal
growth and atherosclerosis of carotid and peripheral arter-
ies. Lancet 1998; 352: 173-178.

Tsa AW, Folsom AR, Rosamond WD, et al: Ankle-bra-
chial index and 7-year ischemic stroke incidence: the ARIC
study. Stroke 2001; 32: 1721-1724.

Imanishi R, Seto S, Toda G, et al: High brachial-ankle pulse
wave velocity is an independent predictor of the presence of
coronary artery disease in men. Hypertens Res 2004; 27:
71-78.

Weatherley BD, Chambless LE, Heiss G, et al: The reliabil-
ity of the ankle-brachial index in the atherosclerosis risk in
communities (ARIC) study and the NHLBI family heart
study (FHS). BMC Cardiovasc Disord 2006; 21: 7.

Kweon SS, shin MH, Park KS, et al: Distribution of the
ankle-brachial index and associated cardiovascular risk fac-
tors in a population of middie-aged and elderly Koreans. J
Korean Med ci 2005; 20: 373-378.

Li S, Chen W, Srinivasan SR, et al: Influence of metabolic
syndrome on arterial stiffness and its age-related change in
young adults: the Bogalusa Heart Study. Atherosclerosis
2005; 180: 349-354.

Executive summary of the third report of the National Cho-
lesterol Education Program (NCEP) Expert Panel on Detec-
tion, Evaluation, and Treatment of High Blood Cholesterol
in Adults (Adult Treatment Panel 111). JAMA 2001; 285:
2486-2497.

Tan CE, Ma S, Wai D, et al: Can we apply the National
Cholesterol Education Program Adult Treatment Panel defi-
nition of the metabolic syndrome to Asians? Diabetes Care
2004; 27: 1182-1186.

Jorgensen ME, Borch-Johnsen K: The metabolic syndrome.
Is one global definition possible? Diabet Med 2004; 21:
1064-1065.

Leng GC, Fowkes FG, Lee AJ, et al: Use of ankle brachial
pressure index to predict cardiovascular events and death: a
cohort study. BMJ 1996; 313: 1440-1444.

Mogt MT, Cauley JA, Newman AB, et al: Decreased ankle/
arm blood pressure index and mortality in elderly women.
JAMA 1993; 270: 465-469.

Sacks D: The Transatlantic Inter-Society Consensus
(TASC) on the management of peripheral arterial disease. J
Vasc Interv Radiol 2003; 14: S351.

Feigelson HS, Criqui MH, Fronek A, et al: Screening for
peripheral arterial disease: the sensitivity, specificity, and
predictive value of noninvasive tests in a defined popula-
tion. Am J Epidemiol 1994; 140: 526-534.

Selvin E, Erlinger TP: Prevalence of and risk factors for
peripheral arterial disease in the United States: results from
the national health and nutrition examination survey, 1999
2000. Circulation 2004; 110: 738—743.

Wild SH, Byrne CD, Smith FB, et al: Low ankle-brachial
pressure index predicts increased risk of cardiovascular dis-



19.

20.

21.

22.

23.

ease independent of the metabolic syndrome and conven-
tiona cardiovascular risk factor in the Edinburgh Artery
Study. Diabetes Care 2006; 29: 637—642.

Walters DP, Gatling W, Mullee MA, et al: The prevalence,
detection, and epidemiological correlates of peripheral vas-
cular disease: a comparison of diabetic and non-diabetic
subjects | an English community. Diabet Med 1992; 9: 710—
715.

Newman AB, Siscovick DS, Manolio TA, et al: Ankle-bra-
chial index as a marker of atherosclerosis in the Cardiovas-
cular Health Study. Circulation1993; 88: 837—845.

Choi KM, Lee KW, Seo JA, et al: Relationship between
brachial-ankle pulse wave velocity and cardiovascular risk
factors of the metabolic syndrome. Diabetes Res Clin Pract
2004; 66: 57-61.

Nakanishi N, Shiraishi T, Wada M: Brachia-ankle pulse
wave velocity and metabolic syndrome in a Japanese popu-
lation: the Minoh Study. Hypertens Res 2005; 28: 125-131.
Hasimu B, Li J, NakayamaT, et al: Ankle brachial index as
a marker of atherosclerosis in Chinese patients with high
cardiovascular risk. Hypertens Res 2006; 29: 23-28.

24,

25.

26.

27.

28.

29.

Xu et al: ABI and Cardiovascular or All-Cause Mortality 619

Farrar DJ, Bond MG, Riley WA, et al: Anatomic correlates
of aortic pulse wave velocity and carotid artery elasticity
during atherosclerosis progression and regression in mon-
keys. Circulation 1991; 83: 1754-1763.

Solberg LA, Strong JP: Risk factors and atherosclerotic
lesions: areview of autopsy studies. Arteriosclerosis 1983;
3: 187-198.

Witteman JC, Kok FJ, van Saase JL, et al: Aortic cacifica-
tion as a predictor of cardiovascular morality. Lancet 1986;
2:1120-1122.

Wilson PW, Kauppila LI, O’'Donnell CJ, et al: Abdominal
aortic calcific deposits are an important predictor of vascu-
lar morbidity and mortality. Circulation 2001; 103: 1529—
1534.

Meijer WT, Hoes AW, Rutgers D, et al: Peripheral arterial
disease in the elderly: the Rotterdam Study. Arterioscler
Thromb Vasc Biol 1998; 18: 185-192.

Saijo Y, Yoshioka, Fukui T, et al: Metabolic syndrome, C-
reactive protein and increased arteria stiffness in Japanese
subjects. Hypertens Res 2006; 29: 589-596.



