I Original Articles I Vol. 18, No. 4, December 2012 ISSN 2233-8136  http.//dx.doi.org/10.5646/jksh.2012.18.4.154

Copyright (©2012. The Korean Society of Hypertension

A3 oY 2AAA A S e W] GRS FE A

Ad g,

o

Aéozl

=2

oA, F3tk, 2, FAE, A, olFE, AEE

,
B3 ) A

Determinants of Follow-up Changes of Brachial Ankle Pulse Wave Velocity in
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I ABSTRACT |

Background: Pulse Wave Velocity (PWV) correlates well with arterial distensibility and stiffness and is a useful approach
for evaluating the severity of systemic arteriosclerosis in adults. In addition, measurement of brachial-ankle PWV (baPWV)
has been commonly reported as a simple, noninvasive, and practicable method. Arterial stiffness assessed by PWV could
predict cardiovascular morbidity and mortality. In this study, we investigated the association between the changes of baPWV
and cardiovascular risk factors in Korean women using data from follow-up evaluations. Methods: The subjects were 626
women (age, 47.2 + 8.2) in whom we measured baPWV and cardiovascular risk factors at baseline and about one year later.
Arterial stiffness was evaluated by baPWV and biological parameters were evaluated on the same day. We retrospectively
analyzed the relationships between changes of baPWV and those other factors. All analyses were performed with SPSS ver.
20.0 and p-values < 0.05 were considered significant. Results: In correlation analysis, changes of baPWV were affected by
changes in systolic blood pressure (SBP), diastolic blood pressure (DBP), pulse pressure, total cholesterol, high density
lipoprotein-cholesterol, and low density lipoprotein-cholesterol. Multiple regression analysis of relationship between
changes of baPWV and other associated variables shows that improvement of baPWV was significantly positively
associated with changes of SBP and hemoglobin Alc (HbAlc), and worsening of baPWV was significantly negatively
associated with changes of DBP, age, and SBP in sequence. Conclusions: In improvement of baPWYV, decreases of SBP and
HbAlc and in worsening of baPWV, increases of DBP, age, and SBP were significant factors in Korean women.

(J Korean Soc Hypertens 2012;18(4):154-165)
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Table 1. Baseline and follow—up characteristics of the study subjects (n = 626)

Variables Baseline Follow-up Difference p-value
Age (yr) 472 +82 485+82 1.30 £ 0.6 <0.001
Weight (kg) 56.1+7.6 56.2+7.6 0.1+22 0.207
BMI (kg/m’) 22.1+£29 222+29 0.05+0.9 0.183
SBP (mm Hg) 115.8 £ 15.6 115.1 £ 14.5 -0.6 £ 10.5 0.132
DBP (mm Hg) 68.8 £ 10.4 68.4 +£9.7 -05+7.0 0.104
Pulse pressure (mm Hg) 469 £ 8.7 46.8+£9.2 -02+72 0.535
baPWV (cm/sec) 1,257.5 + 235.8 1,260.3 + 225.7 2.78 + 114.6 0.544
TC (mg/dL) 195.4 £32.5 197.2 £35.2 1.8 £282 0.102
Triglyceride (mg/dL) 95.4 +£55.3 99.8 £57.3 45+ 50.7 0.028
HOL-C (mg/dL) 62.6 £ 14.9 60.5 + 14.6 -2.1 £9.1 <0.001
LDL-C (mg/dL) 113.7 £29.3 116.8 £31.9 3.1 +£26.7 0.004
HbA1c (%) 547 £08 551 £0.7 0.04£0.5 0.077
FBS (mg/dL) 934 £171 934 +17.3 0.1+17.1 0.935

Values are presented as mean =+ standard deviation.

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; baPWV, brachial-ankle pulse wave velocity; TC, total cholesterol;
HDOL-C, high density lipoprotein—cholesterol; LOL-C, low density lipoprotein—cholesterol; HbA1c, hemoglobin Alc; FBS, fasting blood sugar.

156 The Korean Society of Hypertension



+ 235.8°14 1,260.3 + 225.7 cm/sec® S/ 18IS TE 5
7193} oler|dke 1158 £ 15.6°14 1151 + 145
mm Hg, 68.8 + 10.4°4] 68.4 £ 9.7 mm Hg#E, W
46.9 + 8.7°14 46.8 £ 9.2 mm Hg® Z}7t B5F 48]

ouf frofgt sk of itk AT A-FEA G 56.1

oN
o
0
Okl
0x
ne
2
0x
Rl
op
on
H—]
rot

2% X2 et al.

+ 7.6°14 56.2 + 7.6 kg, 22.1 + 2.9914] 22.2 + 2.9 kg/m’
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Table 2, Baseline and follow—up characteristics of the baPWV improved group subjects (n = 291)

Variables Baseline Follow—-up Difference p-value
Age (yr) 47.3 +9.1 48.6 +9.0 1.35+ 0.6 <0.001
Weight (kg) 56.0 £ 7.7 56.0+7.6 0.04 £ 2.1 0.760
BMI (kg/m?) 22.1+£32 22.1 £3.1 0.03+0.9 0.583
SBP (mm Hg) 1188 £ 17.2 115.0 £ 15.2 -3.87 £ 10.9 <0.001
DBP (mm Hg) 709+11.4 67.7+98 -3.14+6.8 <0.001
Pulse pressure (mm Hg) 479+9.4 47.2 £10.1 -0.73+£7.9 0.116
baPWV (cm/sec) 1,318.0 + 269.0 1,229.5 + 2411 -88.5+84.7 <0.001
TC (mg/dL) 1941 £325 193.5 £ 32.8 -0.65 + 28.6 0.701
Triglyceride (mg/dL) 97.0 £58.0 100.4 £ 59.4 3.36 £ 52.7 0.277
HOL-C (mg/dL) 62.5+ 15.6 59.8 £15.3 -2.6 £8.9 <0.001
LDL-C (mg/dL) 112.3£30.2 113.6 £ 30.6 1.3+£27.3 0.414
HbA1c (%) 551 +£09 554 +£0.8 0.03+0.6 0.437
FBS (mg/dL) 93.6 £ 18.0 93.8+16.9 0.22 +£16.4 0.816

Values are presented as mean =+ standard deviation.

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; baPWV, brachial—ankle pulse wave velocity; TC, total cholesterol;
HOL-C, high density lipoprotein—cholesterol; LDL-C, low density lipoprotein—cholesterol; HoA1c, hemoglobin Alc; FBS, fasting blood sugar.

Table 3. Baseline and follow—up characteristics of the baPWV worsened group subjects (n = 335)

Variables Baseline Follow-up Difference p-value
Age (yr) 471 £7.4 484 +£7.4 1.25+0.7 <0.001
Weight (kg) 56.1£75 56275 017 +£22 0.157
BMI (kg/m?) 221 £2.7 222+28 0.06 £0.9 0.194
SBP (mm Hg) 113.1 £134 115.3 £13.9 218 +£9.2 <0.001
DBP (mm Hg) 67.0 £9.1 68.9 £ 9.6 1.88£6.2 <0.001
Pulse pressure (mm Hg) 46.1 £8.0 46.4+£85 03+6.4 0.390
baPWV (cm/sec) 1,204.9 £ 187.8 1,286.9 £+ 208.1 82.0 £ 69.2 <0.001
TC (mg/dL) 196.4 £32.5 200.4 £ 36.9 4.00 £27.6 0.008
Triglyceride (mg/dL) 93.9+£529 99.4 £55.5 541 £489 0.044
HOL-C (mg/dL) 62.7 £14.2 61.0 £ 14.0 -1.7 £ 91 0.001
LDL-C (mg/dL) 114.9 £ 28.6 1195 £32.8 46 +26.0 0.001
HbA1c (%) 5.44 £0.7 549 +£05 0.05+£0.5 0.076
FBS (mg/dL) 93.3 £16.3 93.0 £17.7 -0.30 £17.8 0.759

Values are presented as mean =+ standard deviation.

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; baPWV, brachial—ankle pulse wave velocity; TC, total cholesterol;
HOL-C, high density lipoprotein—cholesterol; LDL-C, low density lipoprotein—cholesterol; HoA1c, hemoglobin Alc; FBS, fasting blood sugar.
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Table 4. Correlation between baPWV difference and variable factor differences (n = 626)

Variables Correlation coefficient (r) p-value
Age difference (yr) -0.050 0.214
Weight difference (kg) 0.050 0.205
BMI difference (kg/m?) 0.034 0.398
SBP difference (mm Hg) 0.445 <0.001
DBP difference (mm Hg) 0.452 <0.001
Pulse pressure difference (mm Hg) 0.164 <0.001
TC difference (mg/dL) 0.139 <0.001
Triglyceride difference (mg/dL) 0.059 0.143
HDL-C difference (mg/dL) 0.102 0.011
LDL-C difference (mg/dL) 0.091 0.023
HbA1c difference (%) 0.068 0.090
FBS difference (mg/dL) -0.014 0.731

baPWV, brachial—ankle pulse wave velocity; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol;
HDOL-C, high density lipoprotein—cholesterol; LOL-C, low density lipoprotein—cholesterol; HbA1c, hemoglobin Alc; FBS, fasting blood sugar.
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Table 5, Correlation between baPWV difference and variable factor differences in the baPWV improved group and worsened group

Improved group (n = 291) Worsened group (n = 335)
Variables
Correlation coefficient (r) p-value Correlation coefficient (r) p-value
Age difference (yr) -0.063 0.283 0.120 0.028
Weight difference (kg) 0.129 0.028 -0.048 0.385
BMI difference (kg/m?) 0.107 0.069 -0.053 0.334
SBP difference (mm Hg) 0.368 <0.001 0.240 <0.001
DBP difference (mm Hg) 0.340 <0.001 0.247 <0.001
Pulse pressure difference (mm Hg) 0.212 <0.001 0.106 0.049
TC difference (mg/dL) 0.181 0.002 0.048 0.383
Triglyceride difference (mg/dL) 0.060 0.307 0.071 0.195
HOL-C difference (mg/dL) 0.072 0.223 -0.123 0.025
LDL-C difference (mg/dL) 0.143 0.014 0.119 0.127
HbA1c difference (%) 0.230 <0.001 -0.111 0.062
FBS difference (mg/dL) -0.022 0.706 0.014 0.793

baPWV, brachial—ankle pulse wave velocity; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol;
HOL-C, high density lipoprotein—cholesterol; LDL-C, low density lipoprotein—cholesterol; HobA1c, hemoglobin Alc; FBS, fasting blood sugar.

Table 6, Correlation between baPWV difference and variable factor differences in the baPWV improved subgroup

Group | (n =76) Group Il (n = 70) Group Il (n = 50) Group IV (n = 95)
cospeteny ae OOTSRON, pae USRI, e ORI ovae
Age difference (yr) 0.233 0.063 0.047 0.701 0.209 0.145 -0.092 0.187
Weight difference (kg) 0.116 0.318 0.085 0.484 0.059 0.684 0.201 0.049
BMI difference (ka/m?) 0.097 0.403 0.107 0.376 0.030 0.833 0.177 0.087
SBP difference (mm Hg) 0.108 0.354 0.186 0.122 0.391 0.005 0.295 0.004
DBP difference (mm Hg) 0.139 0.232 0.134 0.268 0.306 0.031 0.222 0.030
Pulse pressure difference (mm Hg) 0.013 0.911 0.099 0.415 0.234 0.101 0.236 0.022
TC difference (mg/dL) -0.107 0.358 0.082 0.500 -0.082 0.573 0.277 0.007
Triglyceride difference (mg/dL) 0.059 0.613 0.103 0.396 -0.089 0.538 0.058 0.575
HOL-C difference (mg/dL) 0.049 0.677 -0.005 0.969 -0.060 0.679 -0.016 0.261
LDL~C difference (mg/dL) -0.151 0.194 0.066 0.588 -0.013 0.927 0.264 0.010
HbA1c difference (%) 0.069 0.556 -0.148 0.220 0.242 0.090 0.301 0.003
FBS difference (mg/dL) 0.003 0.982 0.055 0.652 -0.049 0.736 -0.093 0.372

Group I: baPWV differences < 2.5%, II: 2.5% < baPWV differences < 5%, lll: 5% < baPWV differences < 7.5%, IV: baPWV differences > 7.5%.
baPWV, brachial—ankle pulse wave velocity; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol;
HOL-C, high density lipoprotein—cholesterol; LDL-C, low density lipoprotein—cholesterol; HoA1c, hemoglobin Alc; FBS, fasting blood sugar.
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Table 7, Correlation between baPWV difference and variable factor differences in the baPWV worsened subgroup

Group V (n = 85) Group VI (n =74) Group VIl (n = 57) Group VIIl (n=119)
cospeteny ae OOTORION, pvae OGN, e OO, ovae

Age difference (yr) -0.157 0.151 0.223 0.056 0.011 0.938 0.152 0.039
Weight difference (kg) -0.226 0.146 -0.028 0.811 0.096 0.477 -0.038 0.685
BMI difference (ka/m?) -0.210 0.054 0.011 0.924 0.080 0.552 -0.058 0.533
SBP difference (mm Hg) -0.095 0.386 0.052 0.660 -0.198 0.139 0.251 0.006
DBP difference (mm Hg) -0.036 0.743 -0.035 0.770 -0.032 0.811 0.154 0.045
Pulse pressure difference (mm Hg) -0.105 0.337 0.095 0.422 -0.261 0.051 0.214 0.020
TC difference (mg/dL) 0.023 0.832 0.060 0.614 0.007 0.960 -0.085 0.356
Triglyceride difference (mg/dL) -0.299 0.005 -0.048 0.684 0.114 0.399 -0.079 0.396
HOL-C difference (mg/dL) 0.198 0.069 -0.021 0.858 0.053 0.694 -0.157 0.038
LDL~C difference (mg/dL) 0.060 0.586 0.083 0.483 -0.052 0.699 0.115 0.043
HbA1c difference (%) 0.116 0.291 -0.036 0.760 0.291 0.028 -0.165 0.054
FBS difference (mg/dL) 0.071 0.517 0.113 0.339 0.084 0.535 -0.095 0.303

Group V: baPWV differences < 2.5%, VI: 2.5% < baPWV differences < 5%, VII: 5% < baPWV differences < 7.5%, VIII: baPWV differences > 7.5%.
baPWV, brachial—ankle pulse wave velocity; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol;
HOL-C, high density lipoprotein—cholesterol; LDL-C, low density lipoprotein—cholesterol; HoA1c, hemoglobin Alc; FBS, fasting blood sugar.

Table 8, Multiple regression analysis of the relationship between change of baPWV and other associated variables in the baPWV
improved group

Unstandardized coefficients Standardized coefficients

Variables - — - — t-value p-value
Regression coefficient (3) Standard error Standardized coefficient (3)
SBP difference (mm Hg) 2.038 0.566 0.262 3.599 <0.001
HoA1c difference (%) 33.859 7.820 0.229 4.330 <0.001
DBP difference (mm Hg) 1.731 0.900 0.140 1.923 0.056
TC difference (mg/dL) 0.318 0.367 0.108 0.866 0.387
Weight difference (kg) 3.453 2.079 0.088 1.661 0.098
LDL-C difference (mg/dL) -0.029 0.382 -0.009 -0.077 0.939

baPWV, brachial—ankle pulse wave velocity; SBP, systolic blood pressure; HbA1c, hemoglobin Alc; DBP, diastolic blood pressure; TC, total cholesterol;
LOL-C, low density lipoprotein—cholesterol.

Table 9, Multiple regression analysis of the relationship between change of baPWV and other associated variables in the most
baPWV improved subgroup (group V)

Unstandardized coefficients Standardized coefficients
Variables - — - — t-value p—value
Regression coefficient (§)  Standard error  Standardized coefficient (8)
HoA1c difference (%) 28.675 10.468 0.270 2.739 0.007
SBP difference (mm Hg) 1.544 0.814 0.249 1.896 0.045
LDL-C difference (mg/dL) 0.908 0.647 0.307 1.405 0.164
Weight difference (kg) 5.667 3.286 0.160 1.725 0.088
TC difference (mg/dL) -0.238 0.642 -0.083 -0.370 0.712
DBP difference (mm Hg) 0.528 1.451 0.048 0.364 0.7117

baPWV, brachial-ankle pulse wave velocity; HoA1c, hemoglobin A1c; SBP, systolic blood pressure; LOL-C, low density lipoprotein—cholesterol;
TG, total cholesterol; DBP, diastolic blood pressure.
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Table 10, Multiple regression analysis of the relationship between change of baPWV and other associated variables in the
baPWV worsened group

Unstandardized coefficients Standardized coefficients
Variables - — - — t-value p-value
Regression coefficient () Standard error  Standardized coefficient ()
DBP difference (mm Hg) 1.769 0.853 0.159 2.073 0.039
Age difference (yr) 0.048 0.018 0.140 2.657 0.008
SBP difference (mm Hg) 0.908 0.568 0.121 1.600 0.040
HDL-C difference (mg/dL) -0.654 0.402 -0.086 -1.624 0.105

baPWV, brachial—ankle pulse wave velocity; DBP, diastolic blood pressure; SBP, systolic blood pressure; HDL—C, high density lipoprotein—cholesterol.

Table 11, Multiple regression analysis of the relationship between change of baPWV and other associated variables in the most
baPWV worsened subgroup (group VIII)

Unstandardized coefficients Standardized coefficients
Variables - — - — t-value p-value
Regression coefficient (§)  Standard error  Standardized coefficient ()
SBP difference (mm Hg) 1.368 0.830 0.219 1.648 0.032
Age difference (yr) 0.047 0.024 0.182 1.957 0.043
HOL-C difference (mg/dL) -0.960 0.614 -0.145 -1.563 0.121
LDL-C difference (mg/dL) 0.284 0.213 0.120 1.332 0.185
DBP difference (mm Hg) -0.014 1.262 -0.002 -0.011 0.991

baPWV, brachial-ankle pulse wave velocity; SBP, systolic blood pressure; HDL-C, high density lipoprotein—cholesterol; LDL-C, low density
lipoprotein—cholesterol; DBP, diastolic blood pressure.

wolom, A g FHAHE Wl AT Wil F AEMAKHIRE, 1dY, AT, T, IHEC-HHE
Fel2HE Wsh 28 o] EY WMshs frofdh At o ), AEAAS, ¥y 9 Iy Y S
AL BolA| ¢k3tTH(Table 9). T4 A, 19 2 ASKTIAIAE, dliel-iab
Wil s STl E o]/ 1ES Wale) o] W 3h T FEE Zlo] A L' baPWVel 7HE 7
3}, FE71EY Mgt frelsil ddEo] il i S P WA JIARE Yo, FF7IEL Aol &
TR ZY S Hilhe ddedo] f12la(Table 10), 4 3131, baPWV L of2] A g 93 W oA}
group VI F5719e s}, vo] #apr) fost S5 7 aete] JiAlE 2t o] Havt 9l

AYAL wolon pUTA G ZeAu= Wt A Rk 53], Yun T old wHATER &
n gl 2P A2 W) o|er| gl Wals Gojs  baPWVE FA fsle] Wik s Wl S 7)X=
AT S HolX| It Table 11). UAFES Lottt Al2% Py xbellA 11d 114
o MulLns 4 bl 7P e Qs st

) ° Wkt Basigith

2 AT E g A ES tFOR 3to] baPWV
& = g slse] el 7P E3] AR Wste} ol Ay A FEHAE &
= We]a? ol Heksl] fJal /i baPWVE A7) Slste], FAAAE S8l Mo as JAd
Z7Vel TS cI5she REE 28 vk W F7he g w v 7hAast 27 AEE Aol
W AA R FFE nAE ZoRE A, AP vl wskgiet. o) & S8l MukE e wgh) 2.5% o]k, 2.5-

J Korean Soc Hypertens 2012;18(4):154-165 161



3fof K,

L wisto]

a4l

pe

L

R

2~
=

ol w7

s

. BB
ol 3]

T

L

o121 Agkel

w4

FetelA

o

}\c}

zﬁ:

=7

[e]

el By =

A ]
A}
)

Hoj
of, yuihxl Hetelx= d

=

=

HA
FdE =t

R
il

-

1—7/]]

o}
ol

“

wl 4=
h

=

=

7}ek

Fazel Ak

ful

=

Xel

7F
~pe] Aol

[e)
=9 ek Skl Y& A=

=

]

Kal

ARl Z T

3
q

==
T4

1 47)9}

St
=
NERS
Ssto] o9l ol el

2

1

A
A

S

p

L

251-

=

&t

ol 33} 4
3} vl
dl, ©]

p

S|

=
9
9l

(<

g ofuje} wishate]
U

Bkt

T A
=

7}

Lol A

HH

RLN

5%, 5-7.5%, 7.5% ©]
o
O] %

Sl

=y
2

o

oW o e ®O™ o) ™OMY Mooy o X9 T o B R gr T oo W Rk AN AR
B X T BB T B g KM T A o T om oy BB P = T ¥ oy
Loﬂwﬁ:lELﬂiLﬂrLrﬂf.oaoi Jl;]oﬂﬂ_meqﬂﬂMﬂ J.ou_math
By oy L g T T EE oK W&%ﬂ,_%@wﬂ T
A T I R B A VT T e S SO B I R (S
TR s G EITsESE S TR gL g X
2oL aczsAizdzy prptEfzzs Zicol
HXOJ!OJ’ E\AIV%] LAY ~ ‘Aoﬂli\OI “wﬂn» 07ELC
T X - ow g Mmoo W LR ) B & 2 W
Lg% S wa 28 A$TSIRELE gz o
R b TR R omom W o B A R T M N
o < P oor Mo o o o B oM E o o T SN = N B
ovﬂmbmmwrca%%oiwﬁﬂrﬂﬂﬂ %{%%Eﬂ.@% W?ﬂ.ﬁ
S EEEEN RS R SR A
WIW‘I“TJKO LLLMO‘IH 11_A|T e = _L‘DFL A‘WL — Oﬂ
X T = g o= 5 X T o oA E Tmogn e X
cT TR IFTals Bagg b %wﬂww
LEcEiar Tt lesaiaiincia o]
TR T g PrrmLE AR R T L ®E D
L T - BN e I e A - S )
FRePmgdeep W iogagertsdpglesagstax™gu
TH M EFTTRXNT TR B T W RO OB OB E W X JoRm
O B S ¥R LB R oW W e st e o] B e F
Swbilgrsd HppIi w2y BB Rg KT g
B PEeREY Fsrailiziioigiziaizan
NN 5 Mo o = Nrbo_u ,A]_ Xiﬂﬂw.rou_'o&eqﬂﬂﬁ
Jop B T Fnm  NTE g T s 4T N0y B F
7uMuIﬂJd«Waqg ogaiaﬂuoﬁ‘_iexaoml7da%oduﬂﬁod.]h
wop TEEERE Rt W BFT v Bl g
TEHLY ST G Npwlwoop b E kgt W T
Jdgo HAas dmw @Bz XLH T i ephads ke
T o (PG 1 4T R E® "W oo oo B o
W R of W) Lemom B oo A D™ R g9 o & o 9o or
U= I~ .,H,Iwro.,ﬂlM — B T ®
ﬁﬁﬂﬂmﬂ@_ﬂﬁ% R - R R S R Nl E &
N To qw/ATXW&l ﬂoﬁuﬁJoMﬂﬁLi7 o7 dnﬂa%ﬂﬁedaﬂﬂ&
cw%mu_%@,%% @eﬂacﬂ%%&ﬁﬂmwiL:wﬂ%z_ﬂoaamxiﬂw
A o ~ o 0 E.HJI =
fﬂmemMWﬁucﬂ W@mWW@%%M%W%EQ%&%%@
0 L ) o 0 =W B-
ax s p O B TN T - N A T S Il
ZIA_WJIL‘HUAIZ ,OINIVKMMLC,OIXQWMAWO e Elg‘Dl‘aH&luuw
Fow T T SO . - oo G I N = LT ey
oo 4o e I 3 @ X g 3w =S .
o B = S T - w S = S m T o o T oA o F oy B BN T
qTEFOW LT N W B m e A LW oar R RO I TR - - N D
o W N E oWy N T N B = " B ok o W ooE T TR OR TN M N Ar

162 The Korean Society of Hypertension



Ho

9] W]
b EAG

S

wl i} 4=
R

o8] Ix=2] Wkt

L
L

A 22 A baPWV ] &bl o3t 7}

o w1 —
Hh&-9] 3%

=1
RS

47594¢] 7]7to]

pu
fu

YT vA

TS

ol
01

Aol A &

=(brachial-ankle pulse wave

ol =
- il

=1 )]
=7

ATH: A9k
velocity, baPWV)

d1. grgo] ¢l

(I RSN
P

214
O B Qe Bl At

e A7) folg AR U

e 2o

7}s}

=
<)

457k

J)J

il
T
o
o
cy

_

Zlo] L&Al Qlal, baPWVel 7+

) e

9|

dH A 3t} AAES baPWV

vl gl dtol

A2

(e}
R8s

—

Ske)

I

i+
Tk

Njo
bl

o7

Aoz Eh oA B skl

CEEERRY
st

[

2~
=

AL PO R u

A=l o
ofeh AL

o)
W
(ol
"
N
W

) orobnia

3
)

pu
fu

&= A

)= R
T

g <

7k 2Ea e met 7%t &L vl

= o
= 7 RL

7l o7 QIx

dsto] A

TEjel Uf

_—

2
Njo

=0
vl

X

]

Z.

o
o

1Ho

s

H:

=0

H

2 AA50] A

.

%, 57] % o]

A A

, EefTh Al Al

i

A v 2 3

i3

-] Al

prl

w7} ZolR Awa) v

ol 57} 4=
e R

3l

53

-

B AU

ol Wt

75

o} 7+ ol wet Al

e

A AS

B

m%

"o
folm

SN

3} uhR A 2 e

o)
H

A us, @

AE

oyl

=
R

714t W)
1 EX G Z S W

u
=

<

AT W3k, F57]9 o]

)

p
fu

Z el A

1= Ws}, A

AE

Al

vl Wiz}, 5719} o]V E St wis), o

L
T

EAIRE s

)
A

o]-g3lo] baPWVE F

Ad8aA 23

ol
=

9 753l

7

pu

ATz, g
o -8

&t

A
H7)s

el mistel 7t

o Wk

m ylas e
R I B

s

L
fus

Pl dugg o

9

wigl, GEE s Wat gl

0.229, p = 0.001)

0.262, p = 0.001), F} 24 KB

¥

=
-

ofe] ==

L
R

t}. 35 baPWVoI S 1%

163

J Korean Soc Hypertens 2012;18(4):154—165



S soiLe Hat
o] FAE ow] ol IS Roa, vhikrl e
A= o]71dgF W3KB = 0.159, p = 0.039), Lto] H3Kp
= 0.140, p = 0.008), =71t WgKB = 0.121, p =
0.040)2] =AE 9u] Q= S Bk

AE: 37 Aol baPWVE I Aol e
M= SAUE 57188 st dehd A ao
aL, ofgtelli= ol ESt S7E, vol Tk FETIEY F

7Rl g 4 glgirk

ol EE: AT e

References

1. Kim TS, Seo YY, Lee SH, Hong YH, Kim DY, Won HS, et al.
Correlation between pulse wave velocity and cardiovascular
risk factors in Korean women. Korean J Lipidol. 2008;
18:239-46.

2. Laurent S, Boutouyrie P, Asmar R, Gautier I, Laloux B, Guize
L, et al. Aortic stiffness is an independent predictor of
all-cause and cardiovascular mortality in hypertensive
patients. Hypertension. 2001;37:1236-41.

3. Woolam GL, Schnur PL, Vallbona C, Hoff HE. The pulse
wave velocity as an early indicator of atherosclerosis in dia-
betic subjects. Circulation. 1962;25:533-9.

4. Blacher J, Asmar R, Djane S, London GM, Safar ME. Aortic
pulse wave velocity as a marker of cardiovascular risk in hy-

pertensive patients. Hypertension. 1999;33:1111-7.
5. Moritani T, Crouse SF, Shea CH, Davidson N, Nakamura E.

Arterial pulse wave velocity, Fourier pulsatility index, and
blood lipid profiles. Med Sci Sports Exerc. 1987;19:404-9.

6. Koh YL, Sung KC, Kwon CH. Relation between serum cys-
tatin C, other cardiovascular risk factors, and pulse wave ve-
locity in patient with never treated essential hypertension.
Korean Hypertension J. 2006;12:40-9.

7. Boutouyrie P, Tropeano Al, Asmar R, Gautier I, Benetos A,
Lacolley P, et al. Aortic stiffness is an independent predictor
of primary coronary events in hypertensive patients: a longi-
tudinal study. Hypertension. 2002;39:10-5.

8. Cruickshank K, Riste L, Anderson SG, Wright JS, Dunn G,

Gosling RG. Aortic pulse-wave velocity and its relationship

164 The Korean Society of Hypertension

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

to mortality in diabetes and glucose intolerance: an integrated
index of vascular function? Circulation. 2002;106:2085-90.

. Meaume S, Benetos A, Henry OF, Rudnichi A, Safar ME.

Aortic pulse wave velocity predicts cardiovascular mortality
in subjects >70 years of age. Arterioscler Thromb Vasc Biol.
2001;21:2046-50.

van Popele NM, Grobbee DE, Bots ML, Asmar R,
Topouchian J, Reneman RS, et al. Association between arte-
rial stiffness and atherosclerosis: the Rotterdam Study.
Stroke. 2001;32:454-60.

Aso K, Miyata M, Kubo T, Hashiguchi H, Fukudome M,
Fukushige E, et al. Brachial-ankle pulse wave velocity is use-
ful for evaluation of complications in type 2 diabetic patients.
Hypertens Res. 2003;26:807-13.

Kim NH, Jeong JW, Choi JH, Song M, Park EM, Kim YK, et
al. Effect of hemodynamic changes on pulse wave velocity.
Korean Hypertension J. 2006;12:16-22.

Yamashina A, Tomiyama H, Arai T, Hirose K, Koji Y,
Hirayama Y, et al. Brachial-ankle pulse wave velocity as a
marker of atherosclerotic vascular damage and car-
diovascular risk. Hypertens Res. 2003;26:615-22.

Munakata M, Ito N, Nunokawa T, Yoshinaga K. Utility of au-
tomated brachial ankle pulse wave velocity measurements in
hypertensive patients. Am J Hypertens. 2003;16:653-7.

Johansson S, Vedin A, Wilhelmsson C. Myocardial infarction
in women. Epidemiol Rev. 1983;5:67-95.

Laurent S, Cockcroft J, Van Bortel L, Boutouyrie P,
Giannattasio C, Hayoz D, et al. Expert consensus document
on arterial stiffness: methodological issues and clinical
applications. Eur Heart J. 2006;27:2588-605.

Kubo T, Miyata M, Minagoe S, Setoyama S, Maruyama I, Tei
C. A simple oscillometric technique for determining new in-
dices of arterial distensibility. Hypertens Res. 2002;25:351-8.

Yun KW, Kim BH, Bae YP, Yi BD, Lee SW, Lim HK, et al.
Determinants of 1-year changes of brachial ankle pulse wave
velocity (baPWV) in patients with type 2 diabetes mellitus.
Korean Diabetes J. 2008;32:346-57.

Benetos A, Waeber B, 1zzo J, Mitchell G, Resnick L, Asmar
R, et al. Influence of age, risk factors, and cardiovascular and
renal disease on arterial stiffness: clinical applications. Am J
Hypertens. 2002;15:1101-8.



oN
o
0
Okl
0x
ne
2
0x
Rl
op
on
H—]
rot

2% X2 et al.

20. Lehmann ED, Gosling RG, Sonksen PH. Arterial wall com- in communities study. Arch Intern Med. 2005;165:1910-6.
pliance in diabetes. Diabet Med. 1992;9:114-9. 22. Choi KM, Lee KW, Ryoung SH, Seo JA, Oh JH, Kim SG, et

21. Selvin E, Coresh J, Golden SH, Brancati FL, Folsom AR, al. Brachial-ankle pulse wave velocity in Koreans with the
Steffes MW. Glycemic control and coronary heart disease risk metabolic syndrome. J Korean Diabetes Assoc. 2004;28:
in persons with and without diabetes: the atherosclerosis risk 36-44.

J Korean Soc Hypertens 2012;18(4):154—-165 165





