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=Abstract=

Comparison of Factors Which Influence the Brachial-Ankle Pulse Wave Velocity in
Pre- and Postmenopausal Women

Chan Kyung Chung, M.D.', Bo Hyon Yun, M.D.!, Seok Kyo Seo, M.D.!, Kyung Jin Lim, M.D.",
Young Eun Jeon, M.D.z, Hyo In Yang, M.D.l, Kyung Eun Lee, M.D.z, SiHyun Cho, M.D.z,
Young Sik Choi, M.D., Byung Seok Lee, M.D.

Department of Obstetrics and Gynecology, "Severance Hospital, zGangnam Severance Hospital,
Yonsei University College of Medicine, Seoul, Korea

Objectives: The aim of this study was to compare the factors which influence the brachial-ankle pulse wave velocity (baPWV) in
pre- and post-menopausal women. We also investigated the association of menopause with arterial stiffness measured by baPWV.
Methods: We performed a retrospective review of 241 postmenopausal women who attended the health promotion center for a
routine checkup. Simple and multiple regression analyses were performed to determine the parameters influencing baPWV in pre-
and postmenopausal women. Multiple logistic regression analysis was performed to identify the independent parameters related to
increased of arterial stiffness.

Results: Multiple regression analysis showed that diastolic blood pressure (DBP; S = 0.402, P = 0.009) was identified as an
independent determinant for baPWV in premenopausal women, and DBP ( 5 = 0.329, P = 0.021) and the neutrophil-to-lymphocyte
ratio (NLR; £ = 0.210, P = 0.016) were identified as independent determinants for baPWV in postmenopausal women. The odds
ratio (95% CI) of menopause for a high baPWV was 2.666 (1.025 ~6.937).

Conclusion: The NLR is associated with arterial stiffness in postmenopausal women. Consequently, inflammation is thought to play
a crucial role in increased arterial stiffness in postmenopausal women. Menopause is associated with a high baPWV, suggesting that
changes in the concentrations of sex hormones during the menopausal transition may influence arterial stiffness in clinically healthy
women. (J Korean Soc Menopause 2010;16:86-92)

Key Words: Arterial stiffness, Brachial-ankle pulse wave velocity, Premenopausal women, Postmenopausal women
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Table 1. General characteristics of the study participants
Pre-menopausal women (n = 100)  Post-menopausal women (n = 141) Total (n = 241)
Age (y)* 48.07 + 2.33 51.90 + 2.58 5031 + 3.11
BMI (kg/mz)* 2171 £ 2.25 22.18 £ 240 21.99 £ 2.35
SBP (mmHg) 112.65 = 13.64 116.04 + 16.88 114.63 = 15.68
DBP (mmHg) 70.53 £ 9.08 72.41 £ 10.21 71.63 £ 9.78
WBC count (107 z£1)* 546 = 1.72 499 + 143 5.18 + 1.57
NLR* 1.83 + 0.75 222 + 1.07 1.99 + 0.92
CRP (mg/L) 1.08 = 2.13 135 + 245 124 + 232
Glucose (mg/dl) 87.50 + 13.61 90.39 + 10.92 89.19 + 12.17
Total cholesterol (mg/dl)* 189.42 = 29.38 20894 + 31.27 200.84 + 31.93
HDL-cholesterol (mg/dl) 60.38 + 11.86 58.63 + 12.68 59.35 + 12.36
LDL-~cholesterol (mg/dl)* 117.37 + 28.87 133.64 + 30.62 126.89 + 30.91
Triglycerides (mg/dl)* 81.97 + 41.81 95.18 + 51.50 89.70 + 48.07
Uric acid (mg/dl)* 4.12 + 0.77 4.46 + 0.92 432 + 0.88
ALP (IU/L)* 4744 + 13.18 6729 + 22.14 59.05 + 21.30
r-GT (IU/L)* 1795 £ 12.99 31.63 £ 79.22 2595 £ 61.45
baPWV (cm/s)* 1,253.08 + 128.75 1,313.59 + 155.04 1,288.48 + 147.48

*P < 0.05, Data are expressed as the mean + standard deviation, BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic
blood pressure, WBC: white blood cell, NLR: neutrophil-to-lymphocyte ratio, CRP: C-reactive protein, HDL: high-density lipoprotein,
LDL: low-density lipoprotein, ALP: alkaline phosphatase, r-GT: gamma-glutamyl transpeptidase, baPWV: brachial-ankle pulse wave

velocity
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Table 2. Simple and multiple regression analysis for baPWV in pre-menopausal women

Simple regression Multiple regression

B P value B P value
Age (y) —0.145 0.150
BMI (kg/mZ) 0.203 0.043 —0.078 0.370
SBP (mmHg) 0.630 < 0.001 0.209 0.199
DBP (mmHg) 0.640 < 0.001 0.402 0.009
WBC count (10 1) 0.325 0.001 0.149 0.206
NLR 0.234 0.019 0.067 0.557
CRP (mg/L) 0.262 0.008 0.013 0.883
Glucose (mg/dl) 0.284 0.004 0.082 0.359
Total cholesterol (mg/dl) 0.147 0.145
HDL-cholesterol (mg/dl) —0.191 0.057
LDL-cholesterol (mg/dl) 0.156 0.121
Triglycerides (mg/dl) 0.349 < 0.001 0.065 0.534
Uric acid (mg/dl) 0.026 0.795
ALP (IU/L) 0.200 0.046 0.081 0.314
r-GT (IU/L) 0.136 0.179

R square = 0.503 in multiple regression analysis, BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure,
WBC: white blood cell, NLR: neutrophil-to-lymphocyte ratio, CRP: C-reactive protein, HDL: high-density lipoprotein, LDL: low-density
lipoprotein, ALP: alkaline phosphatase, r-GT: gamma-glutamyl transpeptidase, baPWV: brachial-ankle pulse wave velocity

Table 3. Simple and multiple regression analysis for baPWV in post-menopausal women

Simple regression Multiple regression

8 P value B P value
Age (y) 0.130 0.125
BMI (kg/m’) 0.033 0.698
SBP (mmHg) 0.541 < 0.001 0.183 0.206
DBP (mmHg) 0.556 < 0.001 0.329 0.021
WBC count (107 /1) 0.236 0.005 0.020 0.821
NLR 0.269 0.001 0.210 0.016
CRP (mg/L) 0.216 0.010 0.063 0.408
Glucose (mg/dl) 0.332 < 0.001 0.092 0.237
Total cholesterol (mg/dl) 0.168 0.047 0.095 0.174
HDL-cholesterol (mg/dl) —0.065 0.447
LDL-~cholesterol (mg/dl) 0.163 0.053
Triglycerides (mg/dl) 0.129 0.126
Uric acid (mg/dl) 0.227 0.007 0.098 0.174
ALP (IU/L) 0.116 0.171
r-GT (IU/L) 0.181 0.031 0.022 0.776

R square = 0.429 in multiple regression analysis, BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure,
WBC: white blood cell, NLR: neutrophil-to-lymphocyte ratio, CRP: C-reactive protein, HDL: high-density lipoprotein, LDL: low-density
lipoprotein, ALP: alkaline phosphatase, r-GT: gamma-glutamyl transpeptidase, baPWV: brachial-ankle pulse wave velocity
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Table 4. Multiple logistic regression analysis for prediction of
high pulse-wave velocity (baPWV > 1,300 cm/s)

OR 95% CI P value
Age (y) 0.967 0.843~1.110 0.636
SBP (mmHg) 1.007 0.963~1.053 0.746
DBP (mmHg) 1.112 1.034~1.197 0.004
WBC count (107 1) 1.000 1.000~1.001 0.060
NLR 1.200 0.743~1.939 0.457
CRP (mg/L) 1.046 0.898~1.218 0.566
Glucose (mg/dl) 1.034 1.000~1.069 0.047
HDL-cholesterol (mg/dl)  1.001 0.971~1.033 0.938
Triglycerides (mg/dl) 1.001 0.992~1.010 0.851
Uric acid (mg/dl) 1.338 0.875~2.044 0.179
ALP (IU/L) 1.012 0.994~1.030 0.190
Menopause 2.666 1.025~6.937 0.044

SBP: systolic blood pressure, DBP: diastolic blood pressure,
WBC: white blood cell, NLR: neutrophil-to-lymphocyte ratio,
CRP: C-reactive protein, HDL: high-density lipoprotein, ALP: al-
kaline phosphatase
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