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Figure 1 Method for measuring the aortic pulse wave
velocity (PWV)

carotid pulse sensor
femoral pulse sensor
phonocardiograph (PCG)

— electrocardiograph
—

phonocardiogram
__’ femoral pulse wave
i h carotid pulse wave

s
J’%
electrocardiogram

D x 1.3
PWV = |———— m/sec
t + tclp

ThbDOFERITFHEETAREE I v ERCH
Dole EMEL WA, Lichi-T, AE T,
PWV 2B & LT, ER60ERIETPWV
8.0m/sec. LA L% B%E, FE60RE L ETPWV
9.0m/sec. M EHXBRHELER LI, Thbb,
PWV OREMELY b OFH 1, ThlstoEx 0
LT, UTORMAERS —HEKE L, KD X
HITEZR LT,

FH (260 :1, 60< :0)

H E&H:1, £:0)

SBIME (B -1, £ :0) INFEHME 160 mmHg
P E# 723 R E 95 mmHg DA, %7
TREERINR A,

BERAE (B 1, &:0) BRBOFEIAAD
BRIZEcomZrESL,

W=z A7e— )L /HDL2 VAT v —
(=45:1,<45:0) 729 B TITBEHDOFE
BI5THAHZ LD, 4.5 B
BEROV A7 @\ Teh & L0,

Body Mass Index (>27 : 1, >27 : 0) fAE (kg)/
FE m?2 k> TEHL, 27U Ex B &
L7,

KEFBE oWk, BEMZEoRZCE S

T, FEEKERE, BEKERE, FIfKERO 3 Fest
TIHRKBEELRNBREE LTH » AEEH L,



944

kR LT, BUEBEOWTh, FEREE A
WAL LT, BMEEE, fiELZOA+ , AEwE
H L7,

PWV L1l « OEIIREE(L Y 2 7 BR & O E
BIRBROE DL E S e T AL b bEr &
AT 4 v 7EIRGHRRE LW, ERREGH %
B Lich - BB PWV EBIRE(LY 2 7 &
A RrcsmE, BERBe ) Lo gElC
TR NICDIERBREG T Z B2 2 S 3A#EYTH
LD THD, ¥, FEr AT o 7 [ERSH
X > TEBEROWT PWV EEFEHEO Y 2
IHPEETEDDTEH B, TXCOMSH
(%, IBM/AT, SPSSPC+V3.0iC X » THMHE L
7’»\:12)0

m & R

#11L, ¥7 P VHRAOEZEMERE Ok
BErT, FHFEREL, FaILsek, PWV OF
¥1x, 5B 8.0m/sec, % 8.1m/sec, BMI(}, 5
25.6, %23.9TH H, FHEL LM X b SAIEHE
REH - T, WmEBMmAE, 5% 133 mmHg, %«
128 mmHg TEMD FHFAFH DAL, Bz v
AT r— VEHEIX, 5224 mg/dl, % 226 mg/
dThbThRTWOTBEmr T, LT AN
HDL =2 VA7 B — I ZWDOHA 12 mg/dl B

FavE AARERE

#1205 SERL 9 E128 158

X vEL, TC: HDL D =ik, $4.7, #%3.8
T, BHILOLGEEDO ) A7 0NELhBh L35
45X D bR o, RBEEDOFHIFLENLK
&<, BR1EEBHMT ra -1 T60g, L
H"1HFH1.4gTHD, BIKEEX, 5H65%,
46% TH - 1o, BRI, H15%, 9%
ThoT,

213, PWV HEOFEHN DAL R T, FRO
BN & 3R PWV BEOS ARV TCBITL, %
72, SO I G OMESKE e h, FEoD
B & i PWV HOBAZENKE Lo TW5
ZENBEIRI,

£33k, BEr ATy /L > THTE
SHEEO PWV BEEHRE Y 2 7 % KERECHEE
Lick » RTH D, EERDAF » X HAIfbhDZE
KoOFELHIELTH5S, BMI & BIBEELIS
DEKDF » AR, TXTEETH -, Fih
607X L. ECix PWV REMEHBO A+ » X HAH 605,
R HANT, SEHUETH -, BRI
* v AHHA I L T35 %KD - o, BIMES
BT HBECET B4 » AIFFEMEE D2.065
ThY, BERYETHEDOL » AHfhOFED
3.7 CH » tzo TC/HDL D45 EDoE D
* oy AT ERKRBEDOZE D165 TH -1z, B
L OF » AMy, FEEREE L 0509 L EIE L,

Table 1 Characteristics of study participants in Seattle, U.S.A.

Variables Total Males Females
(n=1,389) (n=681) (n=708)
Mean SD Mean SD Mean SD
Age 56.0 13.7 56.1 13.7 55.9 13.7
PWV (m/sec) 8.0 1.5 8.0 1.5 8.1 1.5
Body mass index 24.8 3.6 25.6 3.3 23.9 3.7
Systolic BP (mmHg) 130.5 18.5 133.1 17.5 128.0 19.1
Total cholesterol (mg/d/) 225.6 40.0 2943 38.0 226.0 41.8
HDL cholesterol (mg/d!) 57.4 16.6 51.2 14.0 63.4 16.7
TC/HDL ratio 4.2 1.4 4.7 1.5 3.8 1.3
Daily alcohol consumption (grams) 3.7 10.1 6.0 12.7 1.4 6.0
Number Percent Number Percent Number Percent
Current drinkers 767 55.2 441 64.8 326 46.0
Ex—drinkers 189 13.6 115 16.9 74 10.5
Non—drinkers 433 31.2 125 18.3 308 43.5
Clurrent smokers 167 12.0 104 15.3 63 8.9
Ex—smokers 468 33.7 319 46.8 149 21.0
Non—smokers 754 54.3 258 37.9 496 70.1
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Table 2 Distribution of persons by age and aortic pulse wave velocity among Japanese Americans in Seattle, U.S.A..:

males and females combined

PWV (m/sec)

Age in Years

<40 40-49 50-59 6069 >70 all ages
<6.0 48(22.9%) 15( 5.7%) 4( 1.4%) 67( 4.8%)
6.0— 6.9 116(55.2%) 121(46.4%) 50(17.4%) 17( 4.2%) 1( 0.4%) 305(22.0%)
7.0- 7.9 40(19.0%) 106 (40.6%) 129(44.8%) 84(20.8%) 14( 6.2%) 373(26.9%)
8.0- 8.9 6( 2.9%) 19( 7.3%) 77(26.7%) 142(35.2%) 45(19.8%) 289(20.8%)
9.0~ 9.9 26( 9.0%) 96(23.8%) 80(35.2%) 202(14.5%)
10.0-10.9 2( 0.7%) 41(10.2%) 54(23.8%) 97( 7.0%)
11.0-11.9 18( 4.5%) 19( 8.4%) 37( 2.7%)
>12.0 5(1.2%) 14( 6.2%) 19( 1.3%)
total 210( 100%) 261( 100%) 288( 100%)  403(100%)  227(100%) 1,389( 100%)

Table 3 Adjusted odds ratio for presence of abnormally high PWV values among Japanese Americans in Seattle,

U.S.A.: males and females combined

Variable Persons at risk Adjusted odds ratio® Significance
Sex: females 708 1.00

males 681 0.65 <0.01
Age: <60 years 759 1.00

260 years 630 3.60 <0.001
Hypertension: no 1,093 1.00

yes 296 2.01 <0.001
Diabetes: no 1,311 1.00

yes 78 3.66 <0.001
TC/HDL-C: <4.5 857 1.00

>4.5 532 1.61 <0.001
BMI: <27 1,053 1.00

>27 336 1.08 NSt
Alcohol: non—drinkers 433 1.00

current drinkers 767 0.45 <0.001

ex—drinkers 189 0.47 <0.001
Smoking: non-smokers 754 1.00

current smokers 167 1.47 <0.10

ex—smokers 468 1.65 <0.01

T Odds ratios were simultaneously adjusted for all variables included in the model.

* NS=not significant
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Table 4 Adjusted odds ratio for presence of abnormally high PWV values among Japanese Americans in Seattle,
U.S.A.: males

Variable Persons at risk Adjusted odds ratiof Significance
Age: <60 years 369 1.00

=60 years 312 4.31 <0.001
Hypertension: no 524 1.00

yes 157 2.00 <0.001
Diabetes: no 639 1.00

yes 42 5.65 <0.001
TC/HDL-C: <4.5 329 1.00

>4.5 352 1.32 Ns#*
BMI: <27 474 1.00

>27 207 0.93 NS*
Alcohol: non—drinkers 125 1.00

current drinkers 441 0.44 <0.001

ex—drinkers 115 0.49 <0.05
Smoking: non—smokers 258 1.00

current smokers 104 1.56 NSt

ex—smokers 319 1.82 <0.01

T Odds ratios were simultaneously adjusted for all variables included in the model.
+ NS=not significant

Table 5 Adjusted odds ratio for presence of abnormally high PWV values among Japanese Americans in Seattle,
U.S.A.: females

Variable Persons at risk Adjusted odds ratiof Significance
Age: <60 years 390 1.00

=60 years 318 3.03 <0.001
Hypertension: no 563 1.00

yes 139 1.94 <0.01
Diabetes: no 672 1.00

yes 36 2.47 <0.05
TC/HDL-C: <45 528 1.00

=45 180 1.98 <0.001
BMI: <27 579 1.00

>27 129 1.28 Nst
Alcohol: non—drinkers 308 1.00

current drinkers 326 0.47 <0.001

ex—drinkers 74 0.45 <0.05
Smoking: non—smokers 496 1.00

current smokers 63 1.32 NSt

ex—smokers 149 1.38 NSt

T Odds ratios were simultaneously adjusted for all variables included in the model.
+ NS=not significant
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Figure 2 Comparison between 1994 household income of
Japanese American (JA) screening participants and
1989 household income of JA population in King Coun-
ty, Washington, U.S.A.
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A STUDY OF THE ASSOCIATION BETWEEN THE AORTIC PULSE
WAVE VELOCITY AND ATHEROSCLEROTIC RISK FACTORS
AMONG JAPANESE AMERICANS IN SEATTLE, U.S.A.

Tsukasa NAMEKATA*, David MOORE?**, Kenji SUZUKI**, Makoto MORI®¥,

Shuichi HATANO**, Chikio HAYASHI’*, Nobuyuki ABE®*, Motoharu HASEGAWAS*

Key words: Pulse wave velocity, Japanese Americans, Epidemiological research, Atherosclerotic risk factors, Alcohol,

Smoking

Cardiovascular disease prevention screening was conducted among 1389 Japanese Americans in Seattle,
Washington, U.S.A. from 1989 to 1994. The association between atherosclerotic risk factors and the aortic pulse wave
velocity (PWV), an indicator of atherosclerosis, was examined by using multiple logistic regression method. Based on a
study in 1996 by Suzuki et al. on the association between PWV and atherosclerotic indicators, abnormally high PWV
was defined as 8.0 m/sec. and over for those less than 60 years of age and 9.0 m/sec. and over for those 60 years of age
and older.

Significant odds ratios to estimate the risk for the presence of abnormally high PWV were found in age >60
years (4.31, p<0.001), hypertension (2.00, p<0.001), diabetes (5.65, p< 0.001), current drinker (0.44, p<0.001),
ex-drinker (0.49, p<0.05), and ex-smoker (1.82, p<0.01) among men. Women showed a similar association: age
>60 years (3.03, p<0.001), hypertension (1.94, p<<0.01)), diabetes (2.47, p<0.05), TC/HDL-C>4.5 (1.98,
p<0.001), current drinker (0.47, p<0.001), and ex-drinker (0.45, p<0.05).

Our findings are almost identical to those from other studies showing the association between coronary heart
disease and its risk factors. The question of whether PWV can be a predictor of atherosclerotic diseases, particularly co-
ronary heart disease, remains to be answered by additional studies. However, PWV may serve as a simple and valuable

indicator to estimate the extent and severity of asymptomatic atherosclerosis in the large artery.
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