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Determinants of the Brachial-Ankle Pulse Wave Velocity (baPWYV) in Patients

with Type 2 Diabetes Mellitus
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ABSTRACT

Background: Pulse wave velocity (PWYV) correlates with arterial distensibility and stiffness and is a useful
method for evaluating the severity of systemic atherosclerosis in adults. Brachial-ankle PWV (baPWV) is
affected by many different factors such as age, systolic blood pressure (SBP), sex, body mass index, waist to
hip ratio, and HbA;.. We evaluated the determinants of baPWV in patients with type 2 diabetes mellitus.

Methods: The study included 803 type 2 diabetic patients over age 30 who had their ankle brachial
pressure index (ABI) and baPWV measured at Busan St. Mary’s Medical Center, Busan, Korea.
Anthropometric parameters, blood pressure, pulse pressure, fasting plasma glucose, fasting insulin, HbA, lipid
profile, high sensitivity C-reactive protein (hs-CRP), and microalbuminuria were checked concurrently. We also
investigated tobacco and alcohol use by means of questionnaire. We then retrospectively analyzed the
relationships between baPWV and various risk factors.

Results: Differences between men and women were measured using the independence sample probate.
Pearson correlation analysis confirmed the factors affecting the baPWV as follows: SBP, diastolic blood
pressure, pulse pressure, age, waist circumference, gender, and duration of diabetes mellitus were positively
correlated, and height and weight were negatively correlated. On aged-adjusted partial correlation, HbA ., SBP,
diastolic blood pressure, and pulse pressure were correlated. By multiple linear regression analysis, SBP, age,
HbA,., and weight were independent predictors of baPWV.

Conclusion: The baPWV is principally affected by SBP and age in patients with type 2 diabetes mellitus.
(J Korean Endocr Soc 23:253~259, 2008)
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Table 1. Comparison of clinical characteristics of patients underwent brachial ankle pulse wave velocity

Male (n = 371) Female (n = 430) P-value Total (n = 801)
Age (year) 539 + 109 58.8 + 10.5 0.096 569 + 11.0
Height (cm) 168.1 + 6.5 1559 + 6.9 0.123 161.5 + 9.1
Weight (kg) 68.7 + 10.2 60.4 + 8.8 < 0.01 643 = 10.2
BMI (kg/m®) 242 + 3.0 247 + 29 0.751 245 + 3.0
Waist (cm) 89.3 = 8.0 86.8 + 8.8 0.375 879 £ 8.6
Smoking (Y:N) 38.4% 17.7% < 0.01 36.1%
Alcohol (Y:N) 58.5% 23.8% < 0.01 39.9%
HbA . (%) 75 £ 1.6 74 £ 15 0.253 75 + 1.6
ABI, Rt 1.14 + 0.08 1.12 + 0.07 0.016 1.1 + 30.07
ABI, Lt 1.13 + 0.09 1.12 = 0.07 0.017 1.1 £ 20.08
ba-PWV, Rt (cm/sec) 1,580.6 + 340.5 1,681.5 = 360.1 0.022 1,634.8 + 354.5
ba-PWV, Lt (cm/se) 1,576.0 + 343.7 1,687.9 = 377.8 0.029 1,636.1 = 366.4
Maximalba-PWV (cm/sec) 1,608.9 + 356.0 1,718.8 = 382.4 0.159 1,667.9 + 374.2
Systolic BP (mmHg) 1344 + 155 138.7 = 19.8 < 0.01 136.2 = 18.0
Diastolic BP (mmHg) 82.6 + 9.3 79.7 + 10.6 0.005 81.0 + 10.1
Pulse pressure (mmHg) 519 £ 10.8 58.0 £ 134 < 0.01 552 + 12.6
Total cholesterol (mg/dL) 1733 = 424 173.5 £ 37.6 0.361 1734 + 399
HDL cholesterol (mg/dL) 49.7 + 14.0 52.5 + 14.6 0.813 512 + 14.4
LDL cholesterol (mg/dL) 102.6 + 35.6 102.1 + 435 0.342 102.3 + 40.0
Triglyceride (mg/dL) 139.7 + 859 132.1 + 69.5 0.909 135.6 + 277.6
Fasting glucose (mg/dL) 1494 + 542 1425 + 483 0.248 1457 £ 51.2
Fasting insulin (mU/L) 7.8 £ 8.6 81 + 7.6 0.487 8.0 + 8.1
Microalbumin (ug/mg Cre) 46.0 £ 1859 50.3 + 264.1 0.541 48.3 + 231.1
hs-CRP (mg/L) 1.630 + 3.203 1.472 + 2,948 0.442 1.546 + 3.069
DM duration (year) 7.30 £ 5.93 7.75 £ 598 0.417 7.54 £ 5.96

Data are expressed in the mean * SD. P value < 0.05 were considered significant. BMI, body mass index; Smoking, current
smoker; ABI, Ankle-Brachial pressure index; ba-PWYV, brachial Ankle pulse wave velocity; BP, blood pressure; HDL, high

density lipoprotein; LDL, low density lipoprotein; Cre, Creatinine; hsCRP, high sensitivity C-reactive protein; DM, diabetes

mellitus.
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Table 2. The correlations between maximal brachial ankle pulse wave velocity (baPWV) and other variables

Age-adjusted partial

Maximal baPWV Maximal baPWV

Variables correlation Variables

r P-value b ' P-value r P-value
Age (year) 0.586 < 0.01 Total cholesterol (mg/dL) 0.046 0.194
Gender (M/F) 0.166 < 0.01 0.00 0.994 HDL cholesterol (mg/dL) -0.005 0.887
Height (cm) -0.267 < 0.01 0.007 0.840 LDL cholesterol (mg/dL) -0.022 0.537
Weight (kg) -0.202 < 0.01 0.014 0.643 Triglyceride (mg/dL) 0.065 0.067
HbA . (%) 0.066 0.061 0.09 0.002 Fasting insulin (mU/L) 0.045 0.199
Systolic BP (mmHg) 0.651 < 0.01 0.516 < 0.01 Microalbumin (ug/mg Cre) 0.053 0.135
Diastolic BP (mmHg) 0.587 < 0.01 0.406 < 0.01 BMI (kg/mz) -0.18 0.601
Pulse pressure (mmHg) 0.587 < 0.01 0.406 < 0.01 ABI, Rt 0.048 0.179
DM duration (years) 0.11 < 0.01 0.22 0.443 ABI, Lt 0.011 0.750
Waist (cm) 0.095 0.007 0.05 0.082

P values < 0.05 were considered significant. * Pearson’s correlation coefficient. T Standard coefficient. M, male; F, female; BMI,
body mass index; ABI, ankle-brachial pressure index; BP, blood pressure; HDL, high density lipoprotein, LDL, low density
lipoprotein; Cre, creatinine; hsCRP, high sensitivity C-reactive protein; AST, aspartate aminotransferase; ALT, alanine
aminotransferase; rGTP, gamma glutamyl transpeptidase.

Table 3. The correlations between maximal brachial ankle pulse wave velocity (baPWV) and other variables according to sex

baPWV baPWV
Variables B Variables P
r P-value r P-value
Age (year) M 0578 < 0.01 HDL cholesterol (mg/dL) M 0.013 0.802
F 0.573 < 0.01 F -0.044 0.361
Height (cm) M  -0.177 < 0.01 LDL cholesterol (mg/dL) M -0.032 0.536
F -0.270 < 0.01 F -0.14 0.773
Weight (kg) M -0.141 < 0.01 Triglyceride (mg/dL) M 0.027 0.606
F -0.175 < 0.01 F 0.12 0.13
BMI (kg/mz) M -0.056 0.282 DM duration (year) M 0.219 < 0.01
F -0.013 0.793 F 0.017 0.719
Waist (cm) M  0.082 0.118 Fasting insulin (mU/L) M 0.077 0.136
F 0.148 < 0.01 F 0.012 0.801
HbA . (%)+ M  0.096 0.063 Microalbumin (ug/mg Cre) M 0.049 0.342
F 0.049 0.308 F 0.054 0.262
ABI, Rt M -0.079 0.127 hsCRP (mg/L) M 0.102 0.052
F 0.045 0.353 F 0.039 0.425
ABI, Lt M -0.116 0.026 AST (U/L) M 0.069 0.183
F -0.083 0.087 F -0.021 0.670
Systolic BP (mmHg) M  0.643 < 0.01 ALT (U/L) M -0.043 0.406
F 0.655 < 0.01 F 0.012 0.806
Diastolic BP (mmHg) M  0.439 < 0.01 rGTP (U/L) M 0.206 < 0.01
F 0.472 < 0.01 F -0.061 0.206
Pulse pressure (mmHg) M 0544 < 0.01 Smoking M 0.028 0.590
F 0.597 < 0.01 F -0.040 0.404
Total cholesterol (mg/dL) M  0.013 0.807 Alcohol M 0.127 0.014
F 0.076 0.113 F 0.013 0.793

P-values < 0.05 were considered significant. * Pearson’s correlation coefficient. M, male; F, female; BMI, body mass index;
ABI, ankle-brachial pressure index; BP, blood pressure; HDL, high density lipoprotein; LDL, low density lipoprotein; Cre,
creatinine; DM, diabetes mellitus; hsCRP, high sensitivity C-reactive protein; AST, aspartate aminotransferase; ALT, alanine
aminotransferase; rGTP, gamma glutamyl transpeptidase; Smoking, current smoker.
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Table 4. Multiple regression analysis of the relationship between baPWYV and other variables

. baPWV
Variable B + P-value
Systolic BP (mmHg) 0.526 < 0.01
Age (year) 0.420 < 0.01
Height (cm) 0.069 0.072
Weight (kg) -0.097 < 0.01
DM duration (year) -0.012 0.601
HbA . (%) 0.055 0.018
Gender (M/F) 0.007 0.819

P-values < 0.05 were considered significant. * Standard regression coefficient. DM, diabetes

mellitus; BP, blood pressure.
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