i

Iy B L Lz EBi—IE GIRBATEEE IS E T 5
PRS0 55 Wi B K D B

B B Bk BeRY, B BT, R
VI 57 S ARIE RN 7 T R AR v Y —

PINEUR R BE R S R FE R PR RR BRI S < Ik

O i 7R R B N R BRBE A JER SR SR} S

E‘ﬁl)@

(PR 24 4 3 H 19 HZA9)

ERAMEOBMIE, HRESaHlE s EH—REERELREERE (baPWV : brachial-ankle
Pulse Wave Velocity) IEDW % Fhi L 72364 B O R2 S, LEREMITIC L 2 HBIIs
2T, BRI O FHIIEEICHR 2R 2/ L Th b, k3 R 378 4 (B
267 %, 111 4), FHEE 485111 axig e Lz, RERE LM baPWV & L, 7
EREMT, O, A5 EK) v 7y Fa—A0/GBRET (MetS-risk) OF 8, KB5S 587 —
y (RIENGE, SRR, Sarcopenia g% L) & LT, \EMGHITEITo7. #AErLL
T, baPWV L, #F#s, ME, 0%, BMI, TEHREE, SHEHIER, MetSrisk & O TH
F YRR 2k L7z, SR OME & BRI, baPWV IZ4ER, IUF, OHA%kE o BEME I o
778, BT REE, THEHAREZ R EAROBRAR TR L TRGAEE L, NS EGE
RO TR T L7z Sarcopenia ZHEE 3 5 HHMHIEEE A L7222 & TH Y, TNk & G4
TR TGN EORDAEIIRELICBEES 2 2 L 2RIE SNz,

(HIRSHEEERE, 60 : 289—294, 2012)

—F% -7 —k—
baPWYV, {Ki5%#r, Sarcopenia
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FC®IC

B EROBNI S, RAIGEEHEEZNS L LT
TEEPEIIE & Z OREHC 3D BT E A 2 L
T&7 EETIE, REOMBEFICNERFLRHA
A, B OB R HI PN E 2 i 5 IR O
RIS L CREPSOBEENEZ TE TV,

Fa BT B HEREEO O L D, K5I R,
055 7 T & SRR L 72 B O BSIRIUE D & Aok o=
RPHRENEEHEET HAEMKRERS Y =5 ¥ A5
(BIA : Bioelectrical Impedance Analysis) #I12X 5 b ®
T, IFREWTHHECTH L I L MEINLTWEY. 72,
T EIRIEEIEHE (baPWV : brachial-ankle Pulse
Wave Velocity) i€ 2618 1%, BRI EUEE R H -~
DOWERREDP S, TORLYULHIAMORS, A7) —
VT TAMELTORHEDNRED SNTWS?.

Al BIRAE L O PRI EICE R 2R EHLZ &
HME LT, 5 HrillE & baPWV JlE QW ) %
FEfti U724 B O R L EBIFHTIC & A BRI %

1107z, EHOBERE & JEREERD S, baPWV ~D3E
BYRO—2ZHENZATRLEH R ICH D L E X,
TR &S OHRENEDOREII R D & DR % LT
72, 8512, BiETEH Z4£® Tw 5 Sarcopenia (s
WHRIRAE) Y~ OHEEE F VT, B IEE & B
fLE DBRIZOVT IR Z MR 72D THIET 5.

FON 3

EHFEENEZER L 720¥095 5, Mhr#Hohiz3
WEOHEFEHE 378 4 (B 267 %4, 505+10.0 %, 2otk -
111 %4, 438124 5%) # AT L L7z, HAEE#EESE
SR (ORGH) D EMIMBECTIUE L, BkE,
Wk, BR - FAFMREICHEIN. WEITkT
b, EHUEZE U THENOBAMBZZEORA %K
WLz, F72, Bon7— 7 ORI & B AR
MO OWTIITEMICTHIAL, S¥EFTE LHBER
6 DK & 1572
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n &

MZETIE, F#i(Age), B (Gender), &K (BH:
Body Height(cm)), ¥R v 73 ¥ Fa—AL0DY A7
B (MetS-risk) DA IO W TIFEHZ 72, MetS-risk
2o, ST, &I, TEERE, B s
NREEBHFE DA WIZOWTEHRA, RBBEOHE I MetS-
risk # LIZH5H L 7=

R AT S5 1, 4 M 8 RidEfALE BIA 12 X % In-
Body®720 (Biospace #L#) Z i L7z, HIZEX, #HEIC
T F5 LW EK 2 B BEOBMICZNENEM ST,
90 SR DI AL TERE L 72, AREIIRES D 1kg &7
Lolwrzfii & L7z, WEM2 5, fk#E [BW : Body
Weight (kg)], ##%45% [BMI : Body Mass Index (kg/
m®) ], B¥HE [SMM : Skeletal muscle mass (kg)],
t W& W B [Fat:Body Fat (kg)l, #k Mg Wi =
[%Fat : %Body Fat (%)], wx—Z tk v 7 [WHR :
Waist Hip Ratio], # LC, W _LEBH W& [USMM : Up-
per extremity SMM (kg) ], &= [TSMM : Trunk
SMM (kg)1, i FEFKWE [LSMM : Lower extremity
SMM (kg)] & W CTHEM L= THEMREE [%LSMM :
LSMM/ (USMM + TSMM) x100 (%)], # & U Sarco-
penia OHEEfE & L TEF* S L5 Baumgartner 5% D F
Wi [ASM/Ht® : Appendicular Skeletal Muscle
mass/Body Height*(kg/m? ], Janssen %" O#I%fHgE#%
MiTa % [SMI : SMM/BW x 100 (%)] % &EH L AR
DORETERE L7

baPWV #ll%€ 1, form®BP-203RPEII (k21> a—1)
AL AR L7z BiBRENOUED D, ER
ZFRERIE 5 7w L 10 0 BETH 72, JEE, Ny
| 7+ 3 1Vl O T o R O 1 B v U2
EH~ Yz y MekE, WMTHEEICOER S ) v T
7, BB ERMEICOEE RS L. %
HEREOFHHITFOA 5 A MSTHBL, A THER
vy FOROIPKREL L, WETOREE
TRV EZ OB THML, OERET DL E %
AL TrOMEZBRB L. WEMA S, A LBl
MF (RbSBP : Right brachial Systolic Blood Pres-
sure) &4 FRidEiEM M (RbDBP : Right brachial Dia-
stolic Blood Pressure), MH%L(HR : Heart Rate), 745l
baPWV (RbaPWV), 7l baPWV (LbaPWV) %3 L
TARMFEDOMETE K E L7,

MR- AN I, TBM SPSS 19.0 % i L7z, k%%
(Total), B (Male), ZM# (Female) \2/%iL,
WAEEE Z &I & R 2= T o RFE 2R L7
MZEDEE D S MetSrisk DM & 5] (Gender) 1
0F72 3105 I —EHITEHRL, WEME OMEASHT
Tl Spearman DM BIR {2 KD 7=, Z Do fl % 1
(GEFZER) DOMBEHH Tl Pearson DA EIFRE % KD

HARSE - SR 2

4
W
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7o, ENENOME RS, (LB EH % RbaPWV &7
BHEPFIAT 2 I L7, M ERUE, MetSrisk, Gen-
der, Age, BMI, SMM, Fat, %Fat, WHR, %LSMM,
ASM/Ht’, SMI, RbSBP, HR ® 134 $% A5 v 774
RPN THA L. AEAEIZS% Kiie L7z,

s R

MetSrisk # 49 5 A%, BE87 A (326%), ik
17 A (153%) Tho7-.

Lt B # B X OB LB O BRSO W TR &
k(R 2 1 ITRT.

MG OFER, Efs, PR, KifFEeheh
12 B W TRbaPWV id Age (r=0604, r=0497, r=
0.699), RbSBP(r=0729, r=0676, r=0753), RbDBP
(r=0651, r=0603, r=0633) E@EWHEZRL, &k
BTl WHR (r=0607) 2BV CHmVMHBEZ R L7
(#£2).

PR ZEH % RbaPWV & L 2z E G 5HT O fE %, kD

BagaXzat7s (K3~5).

4z %t 8 % RbaPWV =102 x RbSBP + 7.3 X Age +4.1 X
HR — 170 X BMI — 87 x % LSMM + 56.7 X MetS-risk
+3469 (r=0819, p<0.001).

9 # RbaPWV = 11.0 X RbSBP — 84.6 x ASM /Ht”?
+69x Age+41xHR+430 (r=0.790, p<0.001).

% P B RbaPWV =76 X RbSBP + 7.7 X Age + 35 x HR
+1425 % MetS-risk —249.0 (r=0.839, p<0.001).

z =

AT IT 578 % MR E L CTHRRS55HT & baPWV il
EAE & OBIFRYEZ ME L 72800 T OMBIIITIETH 5.
N E TORBEEENECEBIFERR, S, O MLE
FRTEHEPEBHEREOANRE L v, ORIMEERE
WHEICRS 2\, QMIEAKRIEIITEEDND S, OFEd
FE L AN TEHREOIRTASHLD, &\WIHEIR
WMotz Lizhio T, baPWV I AEDFE, FEICT
ERAEOERT & B#4 5, Sarcopenia & B4 5 & v
9 I % ST CRFFRICER A 72,

FWFFEAGER L D baPWV LRSS OB L, 4
NG, PR, CHBECB W TFIRE ORISR

BoehEReR eTd, ME, FE, o
FTRTCOMWREBTH o 72, EGEHORIFEANRER
T, BMI & %LSMM 258 ® B4R % 7% L, MetS-risk
EEOMOEBIIIEORBRER L. T2, Bfom
SR BT, ASM/HEPADOMRERLAZ & H
5, TN EA S Sarcopenia % #:E 3 % BASA IR AT
baPWV BT % & v ) BIREWRE R Z /72, Thb
RIS, MR IEEN AR TSR O T A O A S Bk
LIS 5 2 & 2R BLTWA.

Paffenbarger” 5 1%, # 17,000 % D% T K¥4 = B ¥
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1 AWGHE, BUEE KUEREO SRR

Variable Total N=378 Male N =267 Female N=111
Mean * SD Mean = SD Mean = SD
Age (years) 485 = 11.1 505 = 10.0 438 + 124
Body Height (cm) 166.7 = 7.8 1698 + 64 1592 + 54
Body Weight (kg) 650 = 12.0 69.8 + 10.1 535 + 7.3
BMI (kg/m?) 233 = 33 242 + 31 211 + 27
SMM (kg) 272 = 54 299 + 38 206 = 2.3
Fat (kg) 159 + 58 163 £ 6.1 150 + 48
%Fat (%) 242 + 6.2 228 + 59 276 = 57
WHR 089 = 0.05 091 + 0.04 086 = 0.05
%LSMM (%) 593 = 4.1 588 = 39 60.7 += 4.3
ASM/Ht?* (kg/m?) 745 = 1.09 799 = 0.72 6.13 = 0.59
SMI (%) 418 + 38 430 += 34 388 + 31
RbSBP (mmHg) 1276 + 168 131.0 = 14.1 1194 + 198
RbDBP (mmHg) 783 = 12.1 81.3 + 10.6 711 = 126
HR (beat/min) 692 = 116 69.1 + 11.9 695 + 10.7
RbaPWV (cm/sec) 1,3825 + 294.3 14353 = 2711 1,2554 = 309.9
LbaPWV (cm/sec) 1,377.0 + 2984 14195 = 2652 1,275.0 = 346.8

BMI : Body Mass Index (#4640
SMM : Skeletal Muscle Mass (A& #)

Fat : Body Fat ({RIENGHE)

%Fat : Percent Body Fat ({KHEHE%)
WHR : Waist Hip Ratio (7= Z bt v 7Flk)

%LSMM : Lower Extremity SMM/ (Upper Extremity SMM + Trunk SMM) X

100 CFIEAGAEE)

ASM/Ht? : Appendicular Skeletal Muscle Mass/Body Height? (‘#4555
SMI : SMM/Body Weight x 100 (HHx g5 4% 5 5 %50)

RbSBP : Right brachial Systolic Blood Pressure (47 b3 0 T )
RbDBP : Right brachial Diastolic Blood Pressure (45 _F-idia i)+ )

HR : Heart Rate (01150

RbaPWYV : Right brachial ankle Pulse Wave Velocity (45 _t-Bi—/& ¥ BRIEAZIEHE)
LbaPWYV : Left brachial ankle Pulse Wave Velocity (A b i— & & Wk 3% 5 %)

R2 REH%E RbaPWV &3 2 MK & OHBIFREL

—
MetS-risk 0.325* * 0.241%* 0.376* *
Gender —0.353%* — —
Age (years) 0.604* * 0.497** 0.699* *
Body Height (cm) -0.014 —0.240%** -0.280%**
Body Weight (kg) 0.094 —0.142* -0.011
BMI (kg/m?) 0.133** -0.029 0.130
SMM (kg) 0.091 —0.256** —0.086
Fat (kg) 0.052 0.023 0.032
%Fat (%) —0.006 0.123* 0.055
WHR 0.468%* * 0.266* * 0.607* *
%LSMM (%) —0.193** -0178** -0.071
ASM/Ht? (kg/m?) 0.146* * —0.199* * 0.081
SMI (%) 0.025 -0.160** -0.101
RbSBP (mmHg) 0.729%* * 0.676™ * 0.753% *
RbDBP (mmHg) 0.651** 0.603* * 0.633**
HR (beat/min) 0.357** 0.371%** 0.393* *
LbaPWV (cm/sec) 0.970* * 0.963* * 0.986* *

*Ep<L0.01, *P<0.05

MetS-risk : Metabolic Syndrome risk (X% K1) v 27 ¥ ¥ Fu—24
VA7 EREL=0, b =1) & gender : YW (BP=0, &M=
1) 1% Spearman OAHPIFREL, € Dl pearson OFHEIEREL

o & D BEF L 22HERTITZED &, TEBRERRHE & a1
TAHEGEE L O E R I MLz #RELT, —

JARIZ 2,000kcal L EOWEE) (7 + —F > 7, REBSA-FE,
AE—=VIGH) #ITHTN—TI%, TRUTOZNV—F
X DGR B DOIAER D 39% K25 72 L Wi L Tw
. F72, THEE20LBESHLNL L)L, BfTo
L9 RIEBIFIIHAOR Y Y v ZVEHIC X o TG 5
I AEEDNHL. DO Lhs, TGO E
RHEFE, IETE baPWV O LR &2 BRI 5 EH & %2 5
LRI NG 2D, SHL T — 5 2ER L THAR)
O T B W B A% ASM/Ht O B % Ko T W & 72
Wy,

—7J5, THBICBWTIE, ME, FiF, OB IO
MetS-risk 2311 ) 2GR $L & 72 0 IRIG R R0/ W R D%
BIIHRERICE TN Doz, TOHBRIIOVTIE,
baPWV OB RPMEN TR L Z D0, ¥ T4
ZDFEBIZE DB RO, MBS RIETESHOMEL
L7z,

FEROMEY T TIE, baPWV 25882 2T 5 BN E L
THER, EEE, DGEIIIE, O, BMIL AR,
MpEfE, CRP, BhARFECAERRNT (BIUE, BERWE, =
BRIMAKE, AEGG) BAZF LN TWBA, ZhTH M,
AEHE, MEIZEE BRVWERE SN TWS, S0
baPWV & B % 7R L 7202250, SR OME & Ak
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x3 aWgH (N=378) OENEHN (RTv 774 XE) #ik

TS R e A AR 95.0% 15 FEIX [H] kT HE K % LR
RIREE e (p) T pg  WHEREC G
(50 346.86 0.066 — 2267 716.40
RbSBP 10.18 0.58 0.000 8.90 11.45 0.634 1.532
Age 731 0.28 0.000 546 9.17 0375 1401
HR 106 0.16 0.000 250 562 0258 1.091
BMI -1697 -0.19 0.000 —23.02 -10.92 -0.277 1.353
%LSMM -873 -012 0.000 -13.26 -4.19 -0.194 1.169
MetS-risk 56.66 0.09 0.009 1445 93.86 0.137 1.201
R=0819, R2=0670, ANOVA p<0.001, Durbin-Watson ratio= 1999
VIF : Variance Inflation Factor (Z-#dh K%K )
F4 FHHE (N=267) OERBYRSH (AT v 774 ) KR
e e fEReE 95.0% (R P Y
IRIERE e (p) TR F B f IR £ 2L (VIF)
2% 42.96 0.782 —261.72 347.64
RbSBP 10.98 057 0.000 9.38 1258 0641 1252
ASM/Ht? —84.55 -0.22 0.000 -113.64 —55.46 -0.333 1.070
Age 6.88 0.25 0.000 4.69 9.08 0.356 1.173
HR 4.10 0.18 0.000 233 587 0.271 1.086
R=0.790, R2=0624, ANOVA p<0001, Durbin-Watson ratio=2.044
VIF : Variance Inflation Factor (4L AKZER)
x£5 M (N=111) OERBYFHSHN (AT v 774 ) Kt
N il R 95.0% fR X - " % L
WERER gaige 0 T oem WRPREC )
GERD) -24901 0.069 -51808 2007
RbSBP 758 0.49 0.000 551 9.64 0.584 1.549
Age 771 0.31 0.000 4.20 11.23 0.396 1.693
HR 348 0.12 0.040 0.16 6.79 0.202 1.138
MetS-risk 142.48 0.17 0.006 40.85 244.11 0.265 1.261

R=0.839, R2=0704, ANOVA p<0.001, Durbin-Watson ratio=1.939
VIF : Variance Inflation Factor (4HdilRZ )

DI ER L, WEMREROZLUEITFED S/

—#EZ, baPWV JllE X, REMBEOEELZITRT
{2, TR EHIFLEE ERTWD, 4 OFE$ 5l
EIRDE, EREETOT SR LHIRETBEIR)do
CIEELRY, WETROBERRESME LAICHET S
EpfEiiahs, LaL—KiTlE, FEIHESWSIR
B HEEN - BIGERBE IR TZ 5L & XD
DHEMARERBREI DD Lk v, EE, JlE
RHIRBRER O X 5 2 ZHEDBEONTWE L) ITHRZ
Fohd, RICEY, AEWOEEIRIICE - 725 To
WEMRIIIHBNED Y, BIREALO VRS L2179
BROTEEBGEIIZ L VAR TH 5.

FiWEONEIX CT, MRL, ZHE 3 )L ¥ — X BIG
£ (DXA ; dual energy-ray absorptiometry) %7 £5%%
N, BWIHlEREIRD 5N TWwh,. Sarcopenia DHEE
K& RO 72 HE T L AT WU R AR5 o 7 & il 2 X
DXA BEHWLNTWSEYY L L, BEHoRER

A BEHOREES HH 1), BIA FEIZX 2HRENEDR
HWREEIESBR I DIASRAEE NS L8N 5 5. BIA
FECIRIERENEZ 8K, BMIAY16~34 (kg/m®) O
HPHCIFERIE RO L WM RPEF LW e SNE A,
K2 OUWENZIIZOHMPANTD Y, IR THifE A
HEDRKD 5N B 5T TIEBIA I REHAHTH 5.
AFEOMREE LT, NEEOEHERIEL I HILED
BB ON TR W ENBIT O NS, EIEERH)
RO R L, FEEEHE O M7 & $ B EE O 4 <
BEYEORELRELEETRETHY, S5ITIHEHE
B (21X, FRZT—27 0% RIS KIEE D5 A
FURAEBOLEE, KREEBHEOEELR L) OfRE A
OETHRFITAHIEDRET L. 551, MUK
FHOTINS OERIEZBML, baPWV IR 5
IHTN DB % Mgt L 72w,

IR R O REEE L 2 125 LT, A3 A 5 OfKIED
WMZTWAHEEE LTIE, HHRETITA5Z 8, ffl
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JEAERFEE LCHEBIZRIITTE 5 2 L EREMOF]
HTHY, tftBOHATIE, WEHKELY Z DY THERET
X5 2L, R, HIHgELE L CHEskL
POMINCIREEZZITONDL Z LR ENELE 22 LT
WVENPLTIEE RV LTS, EBOFEIEREEL
Frv L, RIHEEOHERNTEL2DIFHEICE S
TEHRDHL LD LEEZ L. SO A ESEICLT,
SHOFEIHET T T E N,
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Examination of Body Composition Analysis Factors Influencing
Brachial-ankle Pulse Wave Velocity in Workers

Keiichi Hiroshige", Toshihiro Toyonaga’, Etsuko Hiyoshi” and Rika Fukuda"
YKyushu Rosai Hospital Center for Preventive Medicine, Japan Labour Health and Welfare Organization
“Department of Hygiene, Yamaguchi University Graduate School of Medicine
"Department of Nutrition and Health Science, Faculty of Human Environment Science,
Fukuoka Women'’s University Graduate School

The purpose of this study was to provide useful knowledge for prevention of arteriosclerosis, by multivari-
ate analysis of the data of body composition and brachial-ankle Pulse Wave Velocity (haPWV) measurements
obtained from company workers. The study was conducted in 378 workers (267 men, 111 women, average age
of 485=*11.1 years) from three companies. The multiple linear regression analysis was performed with the
baPWYV as the dependent variable, and blood pressure, heart rate, the existence of the risk factor for metabolic
syndrome (MetS-risk) and body composition data (the amount of body fat and skeletal muscle, or the estimated
values of sarcopenia, etc) as the independent variables. The results showed that baPWV was significantly corre-
lated with MetS-risk, age, blood pressure, heart rate, BMI, lower extremity muscle rate and skeletal muscle in-
dex. Especially, a significant correlation was observed between the lower extremity muscle rate (percentage of
the lower extremity skeletal muscle divided by the upper extremity and the trunk muscle) and the skeletal
muscle index for sarcopenia (the amount of appendicular skeletal muscle divided by the square of body height).
From the findings, it was concluded that a reduction in the amount of the lower extremity muscle accompany-
ing aging or low activity may be associated with arteriosclerosis among the workers.

(JJOMT, 60: 289—294, 2012)
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