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Pulse wave velocity and ankle brachial index in obese adolescents
Ji Hye Kim, M.D., Hee Sun Koo, M.D. and Young Mi Hong, M.D.

Department of Pediatrics, School of Medicine, Ewha Womans University, Seoul, Korea

Purpose : The prevalence of childhood obesity has doubled over the last 30 years. Obesity-associated
sequelae in the vasculature begins in the early stages of life. The purpose of this study was to in-
vestigate how pulse wave velocity (PWV) and ankle brachial index (ABI) change with height, weight

Methods : Seventy—nine obese adolescents (group 1: 85th <BMI<95th percentile, n=40; group 2 (BMI
>95th percentile, n=39) were included. The control group(group 3) included 99 healthy adolescents.
Brachial- ankle (ba) PWV and ABI were estimated with blood pressure from four extremities. Heart
rate (HR), and pre-ejection period/ejection time (PEP/ET) were also estimated. BMI was calculated
from individual height and weight. Linear regression analysis was performed to evaluate the correla-

Results : Blood pressure and baPWV were significantly higher in group 2, compared to either group
1 or group 3. However, there was no significant difference in ABI, HHR and PEP/ET between the
groups. PWV showed linear correlation with both BMI and body weight.

Conclusion : Obesity was associated with higher arterial stiffness in adolescents, which was demon-
strated by an increase in PWV. There was no significant correlation between obesity and ABIL
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Table 1. Anthropometric Data of Study Groups

Group 1 Group 2 Group 3
Number 40 39 99
Male/Female 22/18 26/13 54/45
Age (yr) 15.3*0.5 154%0.5 152%05
Height (cm) 167.3£7.9 166.4*7.5 166.0=7.7
Weight (kg) 70.7+9.4" 825+103°" 50.3£7.6
BMI (kg/m?) 253+1.2" 295+2.2°" 19.1+0.8

*P<0.05 vs group 3, "P<0.05 vs group 1
Abbreviation : BMI, body mass index

Table 2. Comparison of Ejection Time and Pre-ejection Period

Group 1 Group 2 Group 3
HR (beats/min) 73.8+t74 72.8+t12.1 770%+12.1
ET (msec) 286.5*116.2 284.1*21.4 2809+19.1
PEP (msec) 79.2+119.2 86.7t17.1 83.2%16.0
PEP/ET 0.28+£0.08 0.31£0.07 0.28£0.06
P>0.05

Abbreviations: HR, heart rate; ET, ejection time; PEP, pre-
ejection period
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Table 3. Comparison of Systolic, Diastolic, and Mean Arterial
Pressure between Groups

Blood pressure

(mmHg) Group 1 Group 2 Group 3
RB
systolic 119.6+13.0° 1245+80" 113.1+10.3
mean 84.1%96 88.84+6.9" 825184
diastolic 64.1+82 67.716.2" 623174
LB
systolic 1187%£11.3 122.7+7.3" 111.9£11.3
mean 83.610.2 87.3+687  816+93
diastolic 64.2+t65 66.5+6.3" 62.2+69
RA
systolic 130.0£169°  131.0t123+ 1179125
mean 83.6+10.3 883+t867T  792+78
diastolic 61.8+6.6 66.1+t85 "  602+74
LA
systolic 1261+159°  131.7£109°  117.4%12.6
mean 83.1+11.0 80.0+79°7  789+83
diastolic 62.3+7.7 665817 60.0£738

*P<0.05 vs group 3 "P<0.05 vs group 2
Abbreviations : RB, right brachial; LB, left brachial; RA, right
ankle; LA, left ankle

Table 4. Comparison of Pulse Wave Velocity and Ankle
Brachial Index

Group 1 Group 2 Group 3
RbaPWV (cm/sec) 944.8+916 1,012.8£90.8"" 941.0+91.6
LbaPWV (cm/sec) 940.1£90.4 1,0153%+864°7 942.2+731
RABI 1.07%0.08 1.04+0.07 1.04%0.07
LABI 1.04%0.07 1.05+0.08 1.03+0.08

*P<0.05 vs group 3 'P<0.05 vs group 1

Abbreviations : RbaPWYV, right brachial ankle pulse wave velo-
city; LbaPWV, left brachial ankle pulse wave velocity; RABI,
right ankle brachial index; LABI, left ankle brachial index
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