
706 Journal of Atherosclerosis and Thrombosis　Vol.22, No.7

Original Article

Prevalence of High Arterial Stiffness and Gender-specific 
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Aim: To investigate the relationships between arterial stiffness and classic cardiovascular risk factors 
with respect to gender differences in addition to the prevalence of high arterial stiffness in Chongq-
ing, China based on an examination of 18,336 subjects.
Methods: The cardio-ankle vascular index was used as a marker of arterial stiffness. The relationships 
between arterial stiffness and body mass index (BMI) as well as metabolic syndrome (MetS) were 
estimated using logistic regression models.
Results: The prevalence of high arterial stiffness was 12.74% in men and 9.91% in women. For age 
and BMI, compared with the reference group, men had higher adjusted odds ratios (ORs) in each 
group versus their female counterparts. For each individual index of MetS, the effects of waist cir-
cumference and systolic blood pressure (SBP) on high arterial stiffness exhibited remarkable gender 
differences, with women having higher ORs and adjusted ORs than men. As the sum of MetS traits 
increased, the ORs and adjusted ORs in the subjects also increased, with women having higher val-
ues than men in each group.
Conclusions: Gender-specific differences exist in the prevalence of high arterial stiffness among sub-
jects compared by age, BMI and MetS, with varying effects of influence for these factors between 
genders.
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Introduction

Arterial stiffness refers to the reduced capability 
of an artery to expand and contract in response to 
pressure changes1). High arterial stiffness is reported to 
be an independent risk factor for various cardiovascu-
lar diseases2-4), which are major causes of death in both 
China and Western countries5, 6). Therefore, evaluat-
ing patients for high arterial stiffness may be an effec-
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tive tool for monitoring cardiovascular disease (CVD).
The degree of arterial stiffness may be evaluated 

according to the cardio-ankle vascular index (CAVI), a 
non-invasive parameter developed in 20047, 8). While 
the pulse wave velocity (PWV) is influenced by blood 
pressure (BP) at the time of measurement, the CAVI 
is independent of BP, which makes it more stable and 
precise than other PWV methods9). Therefore, the 
CAVI values exhibit better reproducibility for clinical 
practice7, 10) and have been used extensively in many 
hospitals in China. The principles of CAVI measure-
ment were previously described by Yamabe et al.11).

Classical cardiovascular risk factors, including 
body mass index (BMI), and the cluster of risk factors 
comprising metabolic syndrome (MetS), are positively 
associated with arterial stiffness12-14). However, there 
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Blood pressure was also measured in the left arm using 
a standard mercury sphygmomanometer after the sub-
ject sat quietly for at least five minutes. Fasting blood 
sampling was performed from the antecubital vein in 
the morning, and the serum was separated and centri-
fuged after blood coagulation. The FPG, TG and 
HDL-C levels were measured according to standard 
laboratory procedures using an automatic biochemical 
analyzer.

Measurement of the CAVI Values
The CAVI values were measured using a Vasera 

VS-1000 vascular screening system with the subject 
resting in the supine position. Electrodes for electro-
cardiography were placed on both wrists, and a micro-
phone was placed on the sternum for phonocardiogra-
phy. Both ankles and the brachium were secured with 
cuffs. The subject then rested for five to 10 minutes 
before the examination was performed. The PWV, 
SBP and DBP levels were automatically measured to 
calculate the right and left CAVI values, as follows: 
CAVI=a[{2ρ/(SBP－DBP)}×{ln(SBP/DBP)×PWV2}]
＋b, where a and b are constants and ρ is the blood 
density. The left and right CAVI values were then used 
to calculate the average CAVI value. According to the 
manufacturer’s recommendations, a CAVI value less 
than 8 was considered to be normal, while that between 
8 to 9 was considered borderline and that more than 9 
was considered abnormal. Therefore, we defined sub-
jects with an abnormal CAVI value (CAVI＞9) as hav-
ing high arterial stiffness.

The ankle-brachial index (ABI) was also calcu-
lated at the same time by dividing the upper arm BP 
by the lower arm BP. Depending on its value, the ABI 
reflects possible peripheral artery occlusive disease 
(PAOD)22), with an ABI of less than 0.9 indicating 
the possibility of PAOD due to a decreased blood 
flow23).

Definition
The subjects in this study ranged from 20 to 94 

years of age. According to the World Health Organi-
zation, individuals 18 to 44 years of age were defined 
as young adults, those 45 to 59 years of age were 
defined as middle-aged and those over 60 years of age 
were defined as elderly.

Based on the Meta-Analysis Group of China Obe-
sity Task Force guidelines24), BMI ＜18.5 was defined 
as underweight, 18.5≤BMI＜24 was defined as nor-
mal, 24≤BMI＜28 was defined as overweight and 
BMI ≥28 was defined as obese. The waist-to-height 
ratio (WHtR) was calculated as waist circumference 
(m)/height (m). A WHtR of ≥0.5 or waist circumfer-

are disputes among the scientific community regard-
ing their associations, and opinions differ as to whether 
BMI is a risk or protective factor for arterial stiffness. 
Notably, inconsistent results are found across many 
studies, especially those in obese subjects15-17). MetS is 
a significant risk factor for high arterial stiffness18, 19), 
although it is unclear if all MetS traits are related to 
increased arterial stiffness. In addition, as many previ-
ous reports have shown, men often display a higher 
prevalence of arteriosclerosis than women20, 21), as men 
more frequently suffer from higher rates of risk fac-
tors. For this reason, researchers often focus more on 
the prevalence of risk factors and thus neglect to 
notice differences in the actual effects of specific risk 
factors on high arterial stiffness between the genders.

Therefore, we conducted a single-center study 
using medical examination data collected for subjects 
from many corners of society. Our goal was to analyze 
the relationships between arterial stiffness and BMI as 
well as MetS, especially in terms of gender differences. 
We also aimed to investigate the prevalence of high 
arterial stiffness in Chongqing, China.

Methods

Subjects
Data for a total of 24,569 subjects who com-

pleted examinations for arterial stiffness based on CAVI 
measurements at the Medical Examination Center of 
the Chongqing Medical University First Affiliated 
Hospital during the period of 2010 to 2012 were col-
lected. We excluded subjects currently being treated 
for arrhythmia, such as sinus bradycardia, premature 
atrial contractions and atrial fibrillation. Individuals 
with a low ankle-brachial index (ABI＜0.9) were also 
excluded because such cases may involve inaccurate 
CAVI values7). Furthermore, subjects missing infor-
mation for age, height, weight, blood pressure, waist 
circumference, triglycerides (TG), high-density lipo-
protein cholesterol (HDL-C) and fasting blood glu-
cose (FPG) were excluded for statistical reasons. Finally, 
a total of 18,837 subjects, including 12,087 men and 
6,750 women, were eligible for this study.

Medical Examinations
The medical examinations were conducted by 

the Medical Examination Center at the Chongqing 
Medical University First Affiliated Hospital, which 
obtained ISO 15189 certification in 2006. The rou-
tine medical examination included a physical exami-
nation, collection of a fasting blood sample and ultra-
sonography. Height, body weight and waist circumfer-
ence were measured during the physical examination. 



708 Wen et al.

come variable: (1) a logistic regression model that uti-
lized age, BMI, waist circumference, SBP, DBP, FPG, 
TG and HDL as the independent variables, in which 
age and BMI were categorized as young adults, mid-
dle-aged and elderly and underweight, normal, over-
weight and obese, respectively, and waist circumfer-
ence, SBP, DBP, FPG, TG and HDL categorized into 
four groups (Quartile 1, Quartile 2, Quartile 3 and 
Quartile 4) according to their quartile levels; (2) a 
logistic regression model using MetS as the indepen-
dent variable, in which MetS was divided into six lev-
els according to the sum of the MetS criteria met by 
each subject and age and BMI used to adjust the 
model. The SAS 9.13 software package was used for 
all analyses.

Results

The characteristics of the study subjects are sum-
marized in Table 1. The mean age of all study subjects 
was 49.64±11.89 for men (ranging from 20 to 94 
years) and 51.64±12.11 for women (ranging from 21 
to 94 years). The mean CAVI value was 7.69±1.12 
for men (ranging from 3.80 to 14.90) and 7.45±1.11 
for women (ranging from 3.00 to 13.05). All items, 
except for high HDL, showed significant differences 

ence of ＞90 cm in men and waist circumference of 
＞80 cm in women was defined as central obesity. 
MetS was defined in accordance with the criteria 
revised by the International Diabetes Federation as the 
presence of three or more of the following traits: (i) 
central obesity; (ii) high BP, SBP ≥130 mmHg or 
DBP ≥85 mmHg; (iii) high FPG, FPG ≥5.6 mmol/L; 
(iv) high TG, serum TG ≥1.70 mmol/L; (v) high 
HDL-C, HDL-C ＜1.03 mmol/L. In addition, sub-
jects who exhibited normal hematological index values 
but suffered from a history of hypertension, diabetes 
mellitus, dyslipidemia or other cardiovascular diseases, 
were also regarded as having MetS.

Statistical Analysis
The clinical characteristics were compared between 

men and women. The significance of differences 
between the genders was determined using Student’s 
t -test for continuous data with a normal distribution, 
the Wilcoxon rank-sum test for data with a skewed 
distribution and the Chi-square test for dichotomous 
data. The Mantel-Haenszel Chi-Square test was used 
to identify associations between the prevalence of high 
arterial stiffness and age and/or the sum of MetS traits.

Two logistic regression models were employed 
with the incidence of high arterial stiffness as the out-

Table 1. Clinical characteristics of the study subjects

Men
(n=12087)

Women
(n=6750)

p

Age (years)
Waist circumference (cm)
BMI (kg/m2)
WHtR 
SBP (mmHg)
DBP (mmHg)
TG (mmol/L)
HDL-C (mmol/L)
FPG (mmol/L)
CAVI (mmol/L)
High BP (%)
High FPG (%)
High TG (%)
High HDL-C (%)
Central Obesity (%)

49.64±11.89
86.01±7.98
24.84±3.00

0.51±0.05
129.64±18.76

81.61±12.50
2.08±1.90
1.30±0.34
5.57±1.43
7.69±1.12

54.94
32.16
43.19
19.84
63.42

51.64±12.11
76.30±7.99
23.18±3.05

0.49±0.06
124.73±20.99

74.56±11.46
1.43±1.20
1.61±0.39
5.35±1.13
7.45±1.11

41.08
23.60
23.20
20.62
40.58

＜0.0001
＜0.0001
＜0.0001
＜0.0001
＜0.0001
＜0.0001
＜0.0001
＜0.0001
＜0.0001
＜0.0001
＜0.0001
＜0.0001
＜0.0001

0.1988
＜0.0001

Continuous variables are presented as the mean±standard deviation; Categorical variables are given as percentages (%). 
BMI: body mass index. WHtR: waist-to-height ratio. SBP: systolic blood pressure. DBP: diastolic blood pressure. TG: 
triglycerides. FPG: fasting blood glucose. HDL-C: high-density lipoprotein cholesterol. CAVI: cardio-ankle vascular 
index. High BP: SBP ≥130 mmHg or DBP ≥85 mmHg. High FPG: FPG ≥5.6 mmol/L. High TG: serum TG ≥1.70 
mmol/L. High HDL: HDL-C ＜1.03 mmol/L. Central obesity: WHtR ≥0.5 or WC ＞90 cm in men and WC ＞80 
cm in women.
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Table 2. Prevalence of high arterial stiffness by gender

total % men % women %

Young adults
Middle-aged
The elderly
Total

61/6094
598/8786

1550/3957
2209/18837

0.99
6.81

39.17
11.7

51/4188
458/5647

1031/2252
1540/12087

1.22
8.11

45.78
12.74

10/1906
140/3139
519/1705
669/6750

0.52
4.46

30.44
9.91

Young adults are defined as subjects 18 to 44 years of age. Middle-aged persons are defined as those 45 to 59 years of age. Elderly are defined as 
those 60 years of age or older.

Table 3. Logistic regression models for classical risk factors in both genders

Variables Groups

Men

Prevalence＊

(%)
OR

(95%CI)
Adjusted OR

(95%CI)

Age Young adults
Middle-aged
The elderly

1.22
8.11

39.17

1.000
7.159 (5.345~9.589)

68.490 (51.336~91.376)

1.000
5.771 (4.290~7.762)

45.090 (35.454~60.773)

BMI Obese
Overweight
Normal
Underweight

10.40
11.99
14.19
22.60

1.000
1.174 (0.983~1.401)
1.425 (1.191~1.706)
2.498 (1.698~3.675)

1.000
1.368 (1.112~1.684)
2.590 (2.047~3.277)

11.557 (6.415~20.818)

Waist circumference Quartile 1
Quartile 2
Quartile 3
Quartile 4

17.00
10.12
12.69
12.88

1.000
0.549 (0.368~0.819)
0.709 (0.495~1.015)
0.721 (0.515~1.011)

1.000
0.630 (0.371~1.068)
0.887 (0.534~1.471)
1.115 (0.675~1.842)

SBP Quartile 1
Quartile 2
Quartile 3
Quartile 4

4.14
6.67

10.36
29.47

1.000
1.654 (1.311~2.087)
2.674 (2.164~3.305)
9.663 (7.948~11.748)

1.000
1.847 (1.416~2.410)
2.244 (1.721~2.926)
5.850 (4.439~7.710)

DBP Quartile 1
Quartile 2
Quartile 3
Quartile 4

9.65
10.39
11.71
22.86

1.000
1.086 (0.916~1.287)
1.243 (1.052~1.468)
2.172 (1.864~2.531)

1.000
0.813 (0.655~1.010)
0.671 (0.533~0.844)
0.905 (0.711~1.152)

FPG Quartile 1
Quartile 2
Quartile 3
Quartile 4

7.89
9.24

12.14
20.88

1.000
1.189 (0.991~1.427)
1.613 (1.349~1.929)
3.082 (2.621~3.624)

1.000
0.972 (0.786~1.202)
1.211 (0.980~1.497)
1.609 (1.322~1.959)

TG Quartile 1
Quartile 2
Quartile 3
Quartile 4

13.91
12.91
12.63
11.53

1.000
0.917 (0.791~1.064)
0.894 (0.771~1.038)
0.806 (0.693~0.938)

1.000
1.129 (0.938~1.359)
1.281 (1.057~1.553)
1.389 (1.138~1.696)

HDL-C Quartile 1
Quartile 2
Quartile 3
Quartile 4

14.30
12.03
12.35
12.31

1.000
0.820 (0.706~0.952)
0.845 (0.728~0.981)
0.842 (0.725~0.977)

1.000
0.876 (0.731~1.049)
0.745 (0.621~0.893)
0.756 (0.629~0.909)
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0.0001). As shown in Table 2, the prevalence of high 
arterial stiffness increased as age increased (trend χ2=  
868.995, p＜0.0001). Only 0.99% of the subjects 
with high arterial stiffness were young adults, while 
6.81% of the middle-aged subjects were found to suf-

between men and women (all p＜0.001).
The prevalence of high arterial stiffness was 

11.73% in all study subjects, with a significant differ-
ence in the gender-specific prevalence, at 12.74% for 
men and 9.91% for women (χ2=2207.748, p＜

(Cont Table 3)

Variables Groups

Women

Prevalence＊

(%)
OR

(95%CI)
Adjusted OR

(95%CI)

Age Young adults
Middle-aged
The elderly

0.52
4.46

30.44

1.000
8.851 (4.648~16.855)

82.970 (44.192~155.774)

1.000
4.850 (2.513~9.359)

26.708 (13.868~51.435)

BMI Obese
Overweight
Normal
Underweight

11.72
14.34

7.87
5.62

1.000
1.262 (0.929~1.715)
0.644 (0.476~0.870)
0.447 (0.244~0.820)

1.000
2.582 (1.779~3.749)
3.104 (2.037~4.730)
3.314 (1.570~6.995)

Waist circumference Quartile 1
Quartile 2
Quartile 3
Quartile 4

7.39
15.78
19.02
18.04

1.000
2.349 (1.899~2.906)
2.945 (2.323~3.734)
2.760 (2.043~3.730)

1.000
1.340 (1.026~1.750)
1.425 (1.037~1.959)
1.493 (1.029~2.410)

SBP Quartile 1
Quartile 2
Quartile 3
Quartile 4

1.17
2.74
8.33

26.44

1.000
2.392 (1.393~4.108)
7.708 (4.754~12.496)

30.471 (19.146~48.494)

1.000
1.796 (1.023~3.153)
3.774 (2.231~6.387)
9.605 (5.641~16.353)

DBP Quartile 1
Quartile 2
Quartile 3
Quartile 4

6.28
7.85
8.94

16.24

1.000
1.271 (0.972~1.661)
1.464 (1.123~1.910)
2.893 (2.271~3.685)

1.000
0.765 (0.556~1.051)
0.614 (0.445~0.848)
0.707 (0.515~0.971)

FPG Quartile 1
Quartile 2
Quartile 3
Quartile 4

5.07
7.02
8.33

17.92

1.000
1.411 (1.059~1.880)
1.699 (1.276~2.262)
4.084 (3.189~5.231)

1.000
1.031 (0.748~1.422)
0.946 (0.686~1.304)
1.470 (1.106~1.953)

TG Quartile 1
Quartile 2
Quartile 3
Quartile 4

3.55
7.91

11.68
16.26

1.000
2.331 (1.701~3.195)
3.589 (2.656~4.850)
5.268 (3.934~7.054)

1.000
1.441 (1.013~2.052)
1.562 (1.106~2.207)
1.622 (1.150~2.288)

HDL-C Quartile 1
Quartile 2
Quartile 3
Quartile 4

6.17
8.10

10.99
14.33

1.000
1.399 (1.028~1.746)
1.877 (1.460~2.412)
2.543 (1.998~3.236)

1.000
0.860 (0.632~1.172)
0.856 (0.636~1.152)
0.785 (0.585~1.052)

＊Prevalence stands for the prevalence of high arterial stiffness according to the group. BMI: body mass index. SBP: systolic blood pressure. DBP: 
diastolic blood pressure. TG: triglycerides. FPG: fasting blood glucose. HDL-C: high-density lipoprotein cholesterol. Young adults are defined as 
subjects 18 to 44 years of age. Middle-aged persons are defined as those 45 to 59 years of age. Elderly are defined as those 60 years of age or older. 
Underweight is defined as BMI ＜18.5, normal is defined as 18.5≤ BMI ＜24, overweight is defined as 24≤ BMI ＜28 and obese is defined as BMI 
≥28.
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22.60% and 2.498, women: 5.62% and 0.447). The 
overweight and obese subjects also showed a lower 
prevalence and ORs than the normal subjects in men 
and a higher prevalence and ORs in women. When 
adjusted for other risk factors, compared to the obese 
subjects, the overweight, normal and underweight 
groups displayed higher risks in both men and 
women, and with the effect of each BMI group being 
more significant in men than in women. For waist cir-
cumference, Quartile 1 group (＜81 cm), the reference 
group, demonstrated the highest prevalence and ORs 
in men and the lowest values in women (men: 17% 
and 1.000, women: 7.39% and 1.000). When adjusted 
for other risk factors, the effect of waist circumference 
was not significant in men, whereas a gradual increase 
was noted in women.

The trends in the prevalence of high arterial stiff-
ness according to BMI and waist circumference between 
the genders are shown in Fig.1. Considering the sig-
nificant effect of age on high arterial stiffness, the sub-
jects were divided into young adult, middle-aged and 
elderly groups according to the BMI and waist cir-
cumference categories in order to calculate the mean 

fer from high arterial stiffness. Meanwhile, high arte-
rial stiffness was found in 39.17% of the subjects in 
the elderly group.

The prevalence and odds ratios (ORs) of high 
arterial stiffness for each risk factor are presented in 
Table 3. As also shown in Table 2, men had a higher 
prevalence of high arterial stiffness than women in 
each age group; however, compared to young adults, 
the ORs for middle-aged and elderly women were 
higher than that for men (men: 7.159 and 68.490, 
women: 8.851 and 82.970), which suggests that 
women appear to be at greater risk of developing high 
arterial stiffness with age. However, when adjusted for 
other risk factors, the ORs for women in each age 
group were lower than those for men (men: 5.771 and 
45.090, women: 4.850 and 26.708), which suggests 
that the effects of aging on high arterial stiffness 
remain greater in men than in women.

As shown in Table 3, there were also noteworthy 
differences in BMI and waist circumference. For BMI, 
the underweight subjects demonstrated the highest 
prevalence and ORs of high arterial stiffness in men 
and the lowest prevalence and ORs in women (men: 

Fig.1. Trend of mean prevalence of high arterial stiffness in BMI and waist circumference levels between genders.
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Mets in men and four to 30 times in women; there-
fore, the prevalence of high arterial stiffness increased 
more rapidly in women. The differences of the effect 
of MetS on high arterial stiffness between men and 
women are shown in Table 4, with the ORs and 
adjusted ORs of both genders increasing as the num-
ber of MetS criteria fulfilled increased and higher ORs 
observed in women than their male counterparts in 
each group.

Discussion

The prevalence of high arterial stiffness has scarcely 
been reported in either China or Western countries. 
Hirasada K. et al.25) reported the prevalence of high 
arterial stiffness on the Amami islands and Kagoshima 
Mainland of Japan in 2010 and found geographical 
variation in the frequency of high arterial stiffness 
between the two islands. Compared to the results for 
these Japanese islands, we found that the prevalence of 
high arterial stiffness in Chongqing was slightly higher 
than that on the Amami islands and far lower than 
that on Kagoshima Mainland. The results of this com-
parison are shown in the Supplemental materials. In 
the above report, the total subject group ranged in age 
from only 40 to 70 years. Therefore, in order to 
accommodate their data, we removed the selection 

prevalence of increased arterial stiffness. Consequently, 
different trends were observed between the genders as 
the BMI and waist circumference values increased. For 
BMI, there was a more obvious decreasing trend in 
men than in women. In contrast, for waist circumfer-
ence, a greater increasing trend was noted in women 
than in men.

Regarding the clinical indices of MetS (Table 3), 
the effect of SBP on high arterial stiffness exhibited a 
remarkable gender difference, in which larger ORs 
and adjusted ORs were found in women than in men. 
In contrast, the DBP and FPG indices did not show 
any significant differences between the genders, with 
the adjusted ORs of TG being slightly higher in 
women than in men and the adjusted ORs of HDL 
being significant in men but not in women.

We further divided the subjects into six groups 
according to the sum of MetS criteria; the prevalence 
of high arterial stiffness in men and women in each of 
the six groups is presented in Fig.2. As the number of 
MetS criteria fulfilled increased, the prevalence of high 
arterial stiffness in both genders increased (men: trend 
χ2=249.033, p＜0.0001; women: trend χ2=525.387, 
p＜0.0001). The subjects exhibiting at least one MetS 
trait had a significantly higher prevalence of high arte-
rial stiffness than those with no traits, at approxi-
mately one to five times more than those without 
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risk of waist circumference and MetS in women than 
in men, this difference in the ORs and adjusted ORs 
was the result of gender differences in the effects of 
risk factors.

Obesity is regarded as a risk factor in the major-
ity of cases of CVD33). BMI, a conventional index of 
obesity, is widely used in research and risk analyses of 
CVD. We previously revealed that BMI is a protective 
factor for the incidence of high arterial stiffness. 
Although contradictory results have been reported by 
some researchers15, 16), similar findings have been dem-
onstrated in a large number of studies34-37). In the cur-
rent study, we found that the protective factor of BMI 
is more effective in men than in women and in fact 
appeared as a risk factor in women before adjusting 
for other risk factors. We speculate that the selection 
of the adjusted factors, especially gender, is one reason 
for this contradictory result. In addition, the compli-
cated effects of body fat on cardiovascular factors are 
also important for determining the association between 
BMI and arterial stiffness. A growing body of litera-
ture has demonstrated that the distribution of body 
fat, not the absolute amount of adipose tissue, is asso-
ciated with the increased risk of CVD observed in 
many overweight individuals38). The intra-abdominal 
visceral pad has been pinpointed as the major culprit 
in the process. Waist circumference reflects the amount 
of intra-abdominal visceral adipose tissue to a certain 
degree. In the present study, we found waist circum-
ference to also be a risk factor for arterial stiffness, 
with a higher risk effect in women than in men. These 
differences between men and women in the effect of 
BMI and waist circumference on high arterial stiffness 
may be due to physiological differences in body fat 
between men and women, such as differences in the 
distribution of body fat between the genders or the 
fact that women have roughly double the amount of 

from our study subjects as well, with divisions of 
40-49, 50-59 and 60-69 years of age.

A Japanese report was the first to investigate the 
degree of geographical variation in high arterial stiff-
ness as well as possible differences in lifestyle factors 
and clinical characteristics explaining this geographical 
variation. The results suggested that other environ-
mental or genetic factors may improve the geographi-
cal variation in the levels of arterial stiffness between 
Chongqing and the above two Japanese islands.

Arterial aging results in progressive stiffening of 
the arteries, and the mechanisms underlying this phe-
nomenon have been reported in-depth pathophysio-
logically26, 27). Although normal arterial stiffening occurs 
in individuals in association with age, some risk fac-
tors hasten this process28, 29). Cardiovascular diseases 
(CVDs), such as hypertension and diabetes, are proven 
risk factors for arterial stiffness, while social and envi-
ronmental factors, such as drinking, smoking and stress, 
accelerate the progression of arterial stiffness30-32). In 
the present study, we found a higher effect of aging in 
men than in women, when adjusted for BMI, waist 
circumference, SBP, DBP, FPG, TG and HDL. How-
ever, we failed to exclude the influence of social and/
or environmental factors due to the lack of related 
data. The far greater risk of aging presented in men 
may involve aspects of social and environmental effects, 
and further research is thus needed to determine 
whether the primordial effects of aging are indeed 
larger in men than in women when social and envi-
ronmental effects are eliminated.

It is also noteworthy that, before adjusting for 
clinical risk factors, the middle-aged and elderly women 
appeared to have a higher risk of high arterial stiffness 
than men, when compared to that observed in the 
young adult group. Combined with the findings of a 
less effective protective effect of BMI and the higher 

Table 4. Logistic regression models for the number of MetS traits between the genders

# of
MetS traits

Men Women

Prevalence＊

(%)
OR

(95%CI)
Adjusted OR

(95%CI)
Prevalence＊

(%)
OR

(95%CI)
Adjusted OR

(95%CI)

0
1
2
3
4
5

4.28
8.12

13.11
16.46
18.46
20.13

1.000
1.976 (1.489~2.621)
3.374 (2.589~4.397)
4.403 (3.387~5.724)
5.059 (3.853~6.643)
5.638 (4.048~7.837)

1.000
1.587 (1.143~2.204)
2.780 (2.021~3.824)
4.354 (3.138~6.041)
6.257 (4.417~8.863)
8.042 (5.280~12.250)

1.42
5.97

13.40
18.34
25.26
33.72

1.000
4.415 (2.916~6.684)

10.757 (7.274~15.909)
15.608 (10.494~23.213)
23.485 (15.518~35.541)
35.360 (21.893~57.109)

1.000
2.576 (1.663~3.985)
4.025 (2.627~6.166)
5.310 (3.392~8.313)
7.773 (4.823~12.527)

11.755 (6.706~20.607)

Models are adjusted for age and BMI.
＊Prevalence stands for the prevalence of high arterial stiffness according to the group.
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and several risk factors. For example, aging posed a far 
greater risk for high arterial stiffness in men than in 
women, and BMI was a protective factor against the 
emergence of high arterial stiffness in men versus 
women. Meanwhile, waist circumference, contrary to 
BMI, demonstrated a higher effect as a risk factor in 
women than in men. With respect to the individual 
clinical indices of MetS, only SBP showed a remark-
able gender difference, with a higher risk in women 
than in men. However, as the sum of MetS traits 
increased, women were at greater risk of developing 
high arterial stiffness than men in each group.
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Supplemental Fig.1a.
Comparison of the prevalence of high arterial stiffness between Chongqing and the two Japanese islands in men by age.

Supplemental Fig.1b.
Comparison of the prevalence of high arterial stiffness between Chongqing and the two Japanese islands in women by age.

a

b

Supplemental Table 1. Comparison of the prevalence of high arterial stiffness

Age of Men (%) Age of Women (%)

40-49 50-59 60-69 40-49 50-59 60-69

Amami Island
Kagoshima Mainland
Chongqing

5.6
13.3
3.47

15.4
37.2

11.21

37.9
76.1

30.87

1.0
13.8
1.16

7.6
28.4
6.29

23.0
63.2

21.28




