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between PWV, ABI and independent variables.

Pulse wave velocity and ankle brachial index in normal adolescents
Ji Hye Kim, M.D., Tae Young Gil, M.D., Hee Woo Lee, M.D.", and Young Mi Hong, M.D.

Department of Pediatrics, School of Medicine, Ewha Womans University,
Seoul School Health Promotion Center’, Seoul, Korea

Purpose : Pulse wave velocity (PWV) and ankle brachial index (ABI) are simple, non-invasive methods
to assess arterial stiffness. These parameters are also known to be closely related to cardiovascular risk
factors and diseases. The purposes of this study were to measure blood pressure, PWV, ABI in healthy
Korean adolescents, set up their normal values and assess their correlations.

Methods : Three hundred ninety two healthy adolescents (213 boys and 179 girls) underwent mea-
surement of brachial ankle pulse wave velocity (baPWV), ABI, body mass index(BMI) and blood
pressure from four extremities. Linear regression analysis was performed to reveal the correlations

Results : Blood pressure and PWV were significantly higher in all extremities in males compared to
females. Blood pressure of both brachial and ankle showed positive correlation with body weight,
height, and BMI, whereas ABI showed no correlation with any of these indices.

Conclusion : Blood pressure increases as body weight, height and BMI increases. PWV shows
positive correlation with blood pressure. It will be helpful to predict the risks of cardiovascular diseases
in adolescents. (Korean ] Pediatr 2007;50:549-555)

Key Words : Pulse wave, Arterial stiffness, Blood pressure

N o E
A Qe g ARE 99 e FUAR s2Rs
7] wiel, Euel wEge B HABRAZ FA47E
e FeW 4T Wk BUe AHms Frkshd, A4
of Z7kd ®al olueh o]gy] Agte] ghaEo] wEH
N P2,
%5

B2 gudon Ao 75e
= o)

Bt gt Ho
o _15‘:, rlr :1FU 1;1_‘7_5 —{0
N

=)
1o

Ir o
N
ki

L. g T AAE
T A AEEA, GRlAA FHEsFE AEE Hskal v
AFEAR o dopiis d F&shA AMEE stk 1™
o, B, 7Y AU AHEES, v, AR S8 Ad
3 ¥R 55 Ad Be A4 AlEn w9 A=

Q)

A 2007 49 139, 591:20079 5¥€ 24
29l Zopa

2
A7 g, o) shol AehataL o)
Correspondence : Young Mi Hong, M.D.
Tel : 02)760-5427 Fax :02)745-9545
E-mail : hongym@chollian.net

7} Frske e

=2
3] QoA EE
I

ot LEE G vFeE Asmar 00 oJE, YR
% Yoshimura, Hasegawa S0 93] Z4
o, FZ A2 gro] =gor Ao E¢
Wal Lol wHn Ak AFE 2
o2 FAste slo] 7heslArh 53] 71Ee s ol tE
ol Mo HhHETE o 7hehgh ekt
ankle pulse wave velocity, baPWV)7} 7= o] AQlojA=
B2 A7t o]FofA L low, 2 fF&Adoltt AdAel SlolA

Efgdo]l SREATE 22 AofelAe] At vl A

offt oft

I
=)
i
b
k1
g
g

Q

(]

=
)

=
7ot}

Wi &wis ddo] Frlsld wel Zrlated, ole Fuid
o] WA Z defxde] ael el Zrbel] og Aol
FUASSE solr|et Aadr|e] wAst ZRAVMA] F5A
o7 AA3 Adstnz 1 93 Yk 2rle LAs A8
a5 glox] Wm £R2 2Fke AL wj$ Fasid”

- 549 -



AAE 9 31 A AadolM mWap Hreh = e gt Aol I AT

Sebeol A o} B FadolA wlwst ndete] WA F

s gk agA 2oh} FadelAE Sl 44 Avg

F Qe wst &we A NFA7 ol AA BW Ao
A

EAREA Ggati ool A
B odApelE Aol dgn Askel 919

Iste] A4 FadolA Wsh SEs BB g FUG A5

AR NEANE T, AT, A%, A Roke] e

Lot 7t ik

i

1. O &

A& AU 37 arsstae] Ask S 15-16M Akl A

Y
3927 Ak 2139, A 179%)S o= 747 AT, A%, 9
o o

AA

[

4, AAFAS, W3t SE, FH-S U A5E F4

i)
El
ek
ol
ofl
B
>,
i)
o
N
N,
®
>
Y
o,

[o
e
%
ol
el
i
siA
22
i)

S-S Wz A JeeA A SRS o] gste] A%
& 2AsAch A ¥E AFA - nAR T H2es
He Aejel A ZAste] 254 & A7A ZAash ALF
AgE AFke)S A2 AFgmISE Je oz AHos)
Atk

2) 2= A|ZKejection time, ET)1} FFE7|(pre-ejection
period, PEP)

AFE7I= AARY 1718 5] AF=EE QRS complex

o] AFRH =ZE JdAmor wrdde] d¥ wzx e A7t
Ao RE Aosiditt. vrE Al m=Ee] AR e gto]
AHAEE 28 wAx 9 A7 HFe s Aosgit

3) AMX|Q] Eetat mnm (&=

3okl Ao A AR (gl Ry FgEA AxES 7o)
AR " RS ASH R AP & SR AdE dS
S Eolal FE Ao wo]ZRES &Yt AYeR e
Aol §4 wvtzRE g FRge wig do) A%
AZHADE Z85kd .t st 73¢9 2ol(Lb (cm)),
ged 3 7259 dol(La (cm))v B 9 do]EdA +

47 Aba% Wrold Tasin.
baPWYV = La-Lb/ Al'ba(cm/s)

B AT ML oleld ASS A8 R Colinttel VP-

1000 /1A B3 4e-wE W SEsh wE g Bug 4
S8 2qsdn o /e W 8 AR 48 FA
oA =Sk AR olstol 4F AN kg 27 vl
Wl Sl3) AAe] AFHE AEd] T A 0o AAE AS
Sheith BB gel Bugh AFE 49 Bun wRe] 537
Fgrel Mz Aolsuz, B s AXe e Bl 54
Sl M3 st £Esh P RE Y9 UG ARE BA
AZSE gHo] otk 2t wBelN Ta WE e FulghA s

Hlo]El= Student t-test® o83t HFd+xE AAR 75
HAk 7+ W e 2

AutEsE @RlelA 759+ 122 3/8, oAbl A] 76.4+ 8.33]/
oz F it gl Fofgk Aok flATHP>0.05). #HE AR
W2k 2785+ 19.6 msec, ©I1AF 282.7+ 16.1 msec® ‘FAIA &
oJsAl AU H(P<0.05), M} &Eol= Foldk 5o A
(P<0.0DE EQAth d7-ZF71/%% AIZHPEP/ET) #%2 23l
2] 0.27+ 0.06, S3AFl A 0.31+ 0072 EHTHTable 3).

Table 1. Anthropometric Data of Study Group

Anthropometric data Male (n=213) Female (n=179)

Height (cm) 1711+ 5.2° 160.7+ 5.1
Weight (kg) 63.6% 12.1° 54.6+ 8.7
BMI (kg/m®) 21.8+ 4.0 215+ 3.6

“significantly different from female group P<0.05
Abbreviation : BMI, body mass index
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Table 2. Simultaneous Measurements of Blood Pressure over the Four Extremities

Systolic Diastolic Mean
BP (mmHg)
Male Female Male Female Male Female
RB 1222+ 11.1° 110.9+ 10.1 65.8+ 7.5 61.4+ 6.7 83.0+ 85 79.7+ 8.0
LB 1222+ 11.3° 109.5+ 9.9 66.2+ 7.3 60.6+ 6.8 87.8+ 85 79.0+ 84
LA 130.0+ 135 118.0+ 13.8 63.9+ 8.3 60.3+ 8.4 84.7+ 9.4 79.4+ 88
RA 1289+ 14.2° 117.1+ 136 64.1+ 8.0 60.2+ 7.6 84.7+ 9.4 80.0x 95

“significantly different from female group P<0.05

Abbreviations : BP, Blood pressure; RB, Right brachial; LB, Left brachial; RA, Right ankle; LA, Left ankle

Table 3. Ejection Time and Pre-ejection Period

Male Female
HR (/min) 75.9+ 12.2 76.4+ 8.3
ET (msec) 274.2+ 19.4 2827+ 16.1
PEP (msec) 785+ 19.6° 875+ 16.0
PEP/ET 027+ 0.06" 0.31+ 0.07

;Significantly different from female group P<0.05

Significantly different from female group P<0.01
Abbreviations : HR, Heart rate; ET, Ejection time; PEP, Pre-
ejection period
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Table 4. Correlation between Blood Pressure and Height,
Weight, Body Mass Index, Pulse Wave Velocity

Blood pressure

Height Weight BMI RbaPWV LbaPWV

(mmHg)

LB systolic 0330° 0452 0358 0532 0.525°
diastolic  0.201° 02777 0223 0.550° 0.544°
mean 03327 0390° 0288  0.481° 0.459°

RB  systolic 0298 0455 0387 0515 0.499"
diastolic  0.303° 0223 0.184°  0510° 0.499"
mean 0.139° 0345 0256 0526 0.498"

LA systolic 02207 0393 0345 0445 0.439°
diastolic  0.090  0.297° 0298 0548 0537
mean 0071  0170° 0.171° 0537 0.534°

RA  systolic  0.259°  0411° 0348  0419° 0.394°
diastolic  0.064 01277 01227 0529° 0.549"
mean 01097 0312° 0301° 0552 0.543°

'P<0.01, TP<0.05

Abbreviations : LB, Left brachial; RB, Right brachial; LA, Left
ankle; RA, Right ankle; BMI, Body mass index; RbaPWV,
Right brachial ankle pulse wave velocity; LbaPWV, Left
brachial ankle pulse wave velocity

Table 5. Mean Values of Pulse Wave Velocity and Ankle
Brachial Index

Male Female
RhaPWV (cm/sec) 416.3+ 133.3" 385.6+ 88.3
RbaPWV (cm/sec) 1015.4+ 130.0" 9476+ 105.1
LbaPWV (cm/sec) 1023.4+ 132.5" 954.6+ 102.4
RABI 1.05+ 0.08 1.05+ 0.08
LABI 1.05+ 0.09 1.04+ 0.08

“Significantly different from female group P<0.05
Abbreviations: RhaPWV, Right heart ankle pulse wave velo-
city; RbaPWV, Right brachial ankle pulse wave velocity;
LbaPWYV, Left brachial ankle pulse wave velocity; RABI, Right
ankle brachial index; LABI, Left ankle brachial index
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Table 6. Cut-off Values of Pulse Wave Velocity and Ankle
Brachial Index

Male Female
RhaPWV (cm/sec) 434.3 398.6
RbaPWV (cm/sec) 10324 963.1
LbaPWV (cm/sec) 1041.3 969.7
RABI 1.06 1.06
LABI 1.05 1.06

Abbreviations: RhaPWV, Right heart ankle pulse wave velocity;
RbaPWYV, Right brachial ankle pulse wave velocity; LbaPWYV,
Left brachial ankle pulse wave velocity; RABI, Right ankle
brachial index; LABI, Left ankle brachial index
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Fig. 1. There are strong correlations between right brachial
systolic pressure and weight (A), height (B), and body mass
index (C). Abbreviation: BP, Blood pressure; BMI, Body mass
index
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Fig. 2. A) Linear correlation exists between right brachial
systolic pressure and right brachial pulse wave velocity. Ab-
breviation: BP, Blood pressure; RbaPWV, Right brachial ankle
pulse wave velocity. B) Linear correlation exists between left
brachial systolic pressure and left brachial pulse wave velocity.
Abbreviation : BP, Blood pressure; LbaPWYV, Left brachial ankle
pulse wave velocity.
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