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ABSTRACT

Background and Objectives : The pulse wave velocity (PWV) reflects arterial stiffness, which is related to atherosclerotic
vascular damage. This cross-sectional study was performed to evaluate the relation of the PWV with 10-year cardiovas-
cular risk, as assessed by the revised Framingham risk scoring and European SCORE system. Subjects and Methods :
Using an automatic wave form analyzer, the heart-femoral (hf) and brachial-ankle (ba) PWVs were simultaneously mea-
sured in 327 subjects (men : women 195 : 132 and age 49.7+7.5 years) without clinical atherosclerotic cardiovascular
disease, diabetes or systemic disease. The Framingham (FRS) and the SCORE (SRS) risk scores were obtained. Results :
The FRS and SRS were both significantly correlated with hfPWV and baPWV (r=0.412 and 0.398 and r=0.554 and 0.603,
respectively, p<0.001 for all results). Both PWVs differed significantly between risk categories (<10, 10-20 and >20%) and
(<5 and =5%) by the FRS and SRS, respectively. A logistical regression analysis demonstrated that an hfPWV >920
cm/s or baPWV >1400 cm/s was an independent variable for the discrimination of a more than moderate risk (=10%)
stratification by the FRS. An hfPWV >975 cm/s or baPWV >1600 cm/s was an independent variable for the discrimination
of a high risk (=5%) stratification by the SRS. Conclusion : Both PWVs correlated significantly with the FRS and SRS,
but their correlation coefficients were not high. The simply measured baPWV may be useful in stratifying cardiovascu-
lar risk, which is comparable to hfPWV. (Korean Circulation J 2005;35:22-29)
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Table 1. Characteristics of subjects (n=327)

Parameters Men Women
Number 195 132
Age (years)* 49.0+7.2 50.8+7.8
Body mass index (kg/m?2) 24.1+27 248+3.5
Systolic BP (mmHg) 13117 132+20
Diastolic BP (mmHg)* 82+12 80+12
Fasting blood sugar (mg/dL) 94+9 93+10
Total cholesterol (mg/dL) 19633 196+35
Triglyceride (mg/dL) 161+108 143+94
HDL-C (mg/dL)* 48+11 51+13
Smoking (%) ' 436 0.04
Obesity (%)* 41.7 34.4
Hypertension (%) 53.0 492
Anti-hypertensive drug (%) * 5.6 16.7
Dyslipidemia (%) 24.1 16.7

Data are n, mean=SD, or %. BP: blood pressure, HDL-C: high den-
sity lipoprotein cholesterol, Obesity: body mass index =25 kg/
m?2, Dyslipidemia: total cholesterol/HDL-cholesterol >5, *: p<0.05
between men and women, 1:p<0.001 between men and wo-
men
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Fig. 1. Correlation of PWV with Framingham 10-year risk. hfPWV: heart-femoral pulse wave velocity, baPWV: brachial-ankle pulse wave ve-

locity.
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Table 2. Comparison of PWVs by 10-year risk categories

Number hfPWV baPWV
(cm/s) (cm/s)
Framingham risk*
<10% 249 869+150 1381243
10—-20% 70 1004198 1559+£360
>20% 8 1035143 1749 +£264
SCORE risk '
<5% 314 891+163 1409 =269
=>5% 13 1154187 1899 +308

Data are n, mean=SD. hfPWV: heart-femoral pulse wave velo-
city, baPWV: brachial-ankle pulse wave velocity, SCORE: syste-
mic coronary risk evaluation *: p<0.001 between groups (for both
hfPWV and baPWV), t:p<0.001 between groups (for both
hfPWV and baPWV)
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Fig. 2. Correlation of PWV with SCORE 10-year risk. hfPWV: heart-femoral pulse wave velocity, baPWV: brachial-ankle pulse wave velocity,

SCORE: systemic coronary risk evaluation.
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Fig. 3. Receiver operating characteristic curve between PWV and more than moderate risk stratification by Framingham risk scoring (left
panel) or high risk strafification by SCORE system (right panel) . Light line represents heart-femoral pulse wave velocity and heavy line
represents brachial-ankle pulse wave velocity. PWV: pulse wave velocity, SCORE: systemic coronary risk evaluation.
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Table 3. Sensitivity and specificity of various PWV values

?I:m;/) Sensitivity  Specificity k()s:w\z\)/ Sensitivity  Specificity
Framingham more than moderate risk (=10%)
850 0.82 0.52 1300 0.81 0.45
900 0.68 0.65 1350 0.72 0.54
915 0.67 0.70 1370 0.71 0.59
950 0.51 0.74 1400 0.64 0.62
1000 0.40 0.86 1450 0.58 0.69
SCORE high risk (=5%)
900 0.92 0.59 1550 0.85 0.81
950 0.85 0.70 1600 0.85 0.84
976 0.85 0.79 1640 0.85 0.86
1000 0.69 0.82 1650 0.77 0.89
1050 0.69 0.87 1700 0.69 0.91

Values presented as bold characters are optimal cut-off values to
discriminate Framingham more than moderate risk or SCORE high
risk. hNfPWV: heart-femoral pulse wave velocity, baPWV: brachial-
ankle pulse wave velocity, SCORE: systemic coronary risk evalu-
atfion

Table 4. Results of logistic regression analysis fo assess the inde-
pendent influence of hfPWV or baPWV on more than moderate
risk strafification by Framingham risk scoring

Parameter Odds 95% ClI P
Male gender 34.5 8.5—139.3 <0.001
Age =60 years 8.7 2.8-27.5 <0.001
Hypertension 2.5 1.1-5.6 <0.05
Smoking 12.4 5.3—29.1 <0.001
Dyslipidemia 5.6 2.4-13.0 <0.001
hfPWV >920 cm/s 4.2 1.8-9.6 <0.01
Male gender 43.0 10.1-182.9 <0.001
Age =60 years 11.7 3.8—36.2 <0.001
Hypertension 2.7 1.2—-6.1 <0.05
Smoking 10.1 4.5-22.5 <0.001
Dyslipidemia 5.4 2.4-12.5 <0.001
baPWV >1400 cm/s 23 1.0-52 <0.05

hfPWV: heart-femoral pulse wave velocity, baPWV: brachial-an-
kle pulse wave velocity, Cl: confidence interval, Dyslipidemia:
total cholesterol/HDL-cholesterol >5, HDL-cholesterol: high den-
sity lipoprotein cholesterol

(p<0.001) em, HAQ] cut—off F-3|+= hfPWV 976 cm/s
(RAE 85%, 5O|% 79%), baPWV+ 1640 cm/s (714
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Table 5. Results of logistic regression analysis fo assess the inde-
pendent influence of hfPWV or baPWV on high risk stratification
by SCORE system

Parameter Odds 95% ClI p
Male gender 1.2 1.0-121.4 <0.05
Age =60 years 89.4 9.0—887.1 <0.001
Hypertension 13.7 1.0-179.8 <0.05
Smoking 27.1 2.7-277.2 <0.01
Dyslipidemia 0.6 0.1-33 NS
hfPWV >975 cm/s 11.1 1.6—758 <0.05
Male gender 24.4 2.0—303.4 <0.05
Age =60 years 65.7 6.1-710.4 <0.01
Hypertension 4.4 0.2-79.5 NS
Smoking 23.4 2.0-277.9 <0.05
Dyslipidemia 0.4 0.1-2.7 NS
baPWV >1600 cm/s 28.5 3.2—-255.1 <0.01

hfPWV: heart-femoral pulse wave velocity, baPWV: brachial-an-
kle pulse wave velocity, Cl: confidence interval, Dyslipidemia:
total cholesterol/HDL-cholesterol >5, NS: not significant, SCORE:
systemic coronary risk evaluation
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