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EF  Arterial stiffness IZBIIREED X = A NV i b E2 KL, OIAERE (CVD : cardiovascular
disease) D) A 7 # KT EHELIGIED 1 D TH 5. Arterial stiffness DFHlliO—2 12 _Ei—E Bk
AR E (baPWV @ Brachial-Ankle Pulse Wave Velocity) 23% ), CVD & FHIRNTFH—> & L
THRVBLILDRENT VS, —F TIEIZHED iA=L OMRT 7 & o5 ek &
baPWV & OREIZOWTOHEIZZ L. ARHFZETIRE A TOZEFRBIFEOE NI L S
baPWV OMEDHHEZ ST A2 e 2 HWE L7z, 2019 B2 I 55 SR i th 55k 57 i 7.
T V¥ — OWHEIE Z 2T 797 645 %0 9 BRI REE 6 44, L 11 4 OB % Fo
Habikd 628 B2 MR E L7z, IREOEAREHREZERNL, BARMK L U CTRE, HFIEHREK,
KIgMi, SRALAURG AR, EBhRSRE L L CIB)), IMmATENRE L L CHUIIE, JERRImE, A
¥, baPWV Z il L72. Asian Working Group for Sarcopenia 2019 O5 ¥ 6% & Bk, &ik#
NZNTORI OV — 1SD THI L2382 vy, IEER, SRR, IR,
R - TR ABICOHE L. A TORZMEMOREZFT\V, F22EHFED baPWV
ERN—AGA VL LB BHENENTOLEA Y AT 4 v 7RG ZT -7, ZOME, KE
IR EO BB IEER LKL, B MABKTRHEMAE - K THCER
WARWEZ 7R L7275, baPWV IZBZ L b EHBCTHELEIAON o7z, FLHT IR
T4y ZHRGTICB T TRTOBICBVTHLE D baPWV ICHEARZIIR LN L2 >
7. ABFZED 5 HALIC BV TUZ BB OE I X o TEIIREAL & v ) REED Gy T 121
BI5- LTV B RETRIZAR N & A S e Sk, MERTIOBEZE R ANTZE & 0 b 4R8O & okt
GHTO baPWV & OB Z B & 02T 2HEWTINIZEDRD S 5.

(HEKSEPERE, 70 © 146—151, 2022)
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Arterial stiffness (B IREED X A = v %% ik & &
LY, DA (CVD : cardiovascular disease) @Y
A7 R THERIFIED 1D TH 5. Arterial stiffness
D Al D — 2N EB— R E IR B AZHE HEE (baPWV ¢
Brachial-Ankle Pulse Wave Velocity) 2% & 0, = @
baPWV IZHRIL AN D B % HidE 2R3k 5 2 W %
FT5LZETRDOLND. baPWV IFBHIREEDSFE 1T & H
JEDHL %Y, CVD OTFHRERFDO—2E L TR NFELZ
EATRENTWBY 2O baPWV I ING= LT _E 5,

F2xAFRY) v 7y Fa—24 (MetS : Metabolic Syn-
drome) OV A7 NTOFHEDEE2RELZITAHT L
AIRENT VBRI,

ZO—);, MiE LB IZEGOHRAREIMETL, Wil
RHREHAEKTT20%2 Va7 EERSN
59h, FRUANC [HRBEOADKT | & [Hihoao
BTITRIS LA, Yrax=7 e fihoaok
TITHEGFEIARRICR D Z EPHE STV,
FRCH IV aR=7 OIFRBICIEBIIREL AR L T b &
SN, P aXR=T ORI TH 2 BAREERACTO7, 5
BARTY, A VA YHPUEY, 1B IEY 72 S E)IRET
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[LDERTHH Y, FLax=7 L BRI S 2
ZEIETHICTFEENDEY. L2LEDED, TNEH DK
HHEYE L baPWV £ O BHIZDOWTIL, T4 A58
FFo 72D SO TH N IR T DLW % 5 E D K
Tiio TV AR HmE IR L LML S

{# W BN T OB L baPWV & DB IE
5 Tld e,

Z ZCAWIZE TR E I RIS B U B K E IR I B
'} % baPWV OMGEDOH A ST L5 LT, [k
OEIRFEALEALZ PR T 5 720 DI 2T 2 L %
HrgE L7

MR EFE

1. SMEODEE

2019 4E BT ILMN 57 SR BE B Ry W . e v ¥ —
DOEREN 2 & FEhtE L 72 AL LM zB D 6 i3 14 FHIEFTIC
g L, & OMEFHIE %2V ) 7281558 645 kst e L
72 C OREEIE X E T O 2 X5 720, E
W a REICHS L, GRS MTEIEONE, A
HEOWER 2 & x24T\, ZOREREOTHIMZ THE
HHBEYGED 72D DMBPHRE LT > T 5. Ju 57 5
BeiRFR I W S v ¥ — DS E TOHIE TR T —
¥ EafERibe LTONL a7 — 5 Ol z 207,
AWFGEa FEht L7z, O CTREARE & L OIS B sE 6
%, DIEE 11 2B 628 BE TR E Lz &b,
AWFFRAT TN RFEGAL RS - WHR TR AR LR S
DOAGEEGTHEML 72 (KiEFT 1923).

2. BNEEROEER

AR R TR, R, R, WP oORE%L
IEICL 72, o5 Tl MetS 285K 3 % K7 (Rl
JEAE, BRESRERE, BRI, JEHHE) O IS L 7.
EIMESE, WRESERE, BERWE, EEEDO S buvihg
—DOPEERH LA, MetS a2 RT267 5%
Lo L7

3. BAHEREHN

ERERA ¥ E—F 2 A5 & A 7o ARR G AT R
(InBody770, InBody, VW, EE)ZHw, {AE, &
e, IR, AR EZ NG Lz JEiEs
90 BRI LALTHERE L7z, SN HAEZ RO 2
FETHRLEZDOEI L IARZTOBZWEED—D L o
TWhERmiagRE LTRLL 7.

e LTy s VBIE (7)) v 7D, Mt T
¥, R, BHA) 2w, BhEille Lz ShEiEr
PCW AR THEL, AAREICNERITo 7. KL%
nen2moWExEL, AHOKRKEOF-HHEEY
WH L.

4. MITENRE

MERR AR E (BP-203RPEIL, 727 % 2—1) >,
B, HA) 2 A, PEHIIE, deaiime, %,

BRI L DIRIE & 72 %5 baPWV 252 L7z, H2IE RN
MECHBICIEREN~ v Yoy M 2% X, WTREHH
WOEKZ ) vy T a, 64 MERE ZEEMA T OE~ A
sa7F yEREE L. LENETOREZMRAL THh
Sl 2 N L7z, WO M & SRR (34 B o
WEMEFRA L, baPWV XA MO RS2 5 L7z,
5 ERHEMHICLZ9E

HFNaX=7 OBWrE Asian Working Group for Sar-
copenia 2019 (AWGS 2019) D FL#a"? L | THIZ X 2 HEE"
EBE\FEM L7z, BRI EII B 7T0kg/m’, 5.7
kg/m?, #BI1Z P 28kg, ik 18kg & EH#EL L, 544
BB LH S S HEHEMED ETIEWHR, BHHIEELS
FEAEME A CHRITAILMEAE DL & F AKX T, B4
TS FE A L 1 TR AN IR B R & AR T RE,
e e o L 6 b MR 2 L I XR= TR
EOELT. TOSBETIZBEEESEICBT AT
FX 3%, Yrax=7HRIZOATHY, FlhEhy
BIZBWTHIME TR 1 4, PV ax=T7HIE440
ATHolz2ehn, B enhzh ook
WM % SFI9ME - 1SD CTHII L7z, Bk 34.62kg/m®, &k
2072kg/m’ % I & LC, IEWHE, MARACTE, W
THETHRE, S OIEBHIRELEIDOEE O b HEEEfE
2 N - KT RS L7

6. FETFRII A
WEHRNTIZIE R, WAEICTR, SR TRE, R
IR R CoMRARO K E LT, —xiE
G (ZEILBEHRE L LT Tukey %, d L < I
Games-Howell ), ¥ L < i Kruskal-Wallis #5g (£ H
HigeHisg & LT Dann-Bonferroni #:) & FIV T %t L 7-.
BT T —F = F L ML R E & B IR G &
1072 IEHHED baPWV 2 RX—2 5 1 V& L, (W EE
TR, MOMRTRE, AR - RTERZERER O
baPWV & Dlt#g & LT, baPWV 2V AR E L4 E
O Y AT 4 v 7 JEsHT 247, odds ratios (OR) & 95%
confidence interval (95% CI) =8l L7z, %8, B
B DI LT HDARDENFITHE 1T\,
BT &4, ke L7z, maHLsiicid IBM SPSS Sta-
tistics 260 IBM, 7—%€> %7, —a2—3—7%7) ZHwn
B REAKHEIZ 5% & L7

s R

G L o TRESMZfilNE, el (DU aipe), 7
TI)—F =Y @FHEEE NNy T -V L LTRRL
72, RLUIEIMEOREARNHR, SHMEREF, 00
TTEREDRERERT. WAt REZ B I7# 478
%, IVEE) G 150 D EREF628 A TH o 7z

FK2ITHEE T HIC BT LR, HRRITRE, 5
JETHE, BRI TR T OEANH, S
WL, FMATEIEOR R Z R, BE S EHOILE
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F1 BINEOKEARNR, SR EHT, AT
JEHH ERE (n=628) Wk (n=478) ZHEE (n=150)
FEATEHR
W (years) 495 ( 420~560 ) 510 ( 420~570 ) 460 ( 408 ~ 510 )
2E (cm) 1680 (1630 ~ 1730) 1710 (1670 ~1740) 1590 (1550 ~ 1626)
MetS U 2 7 HKBEF (n, %) 190 ( 303 ) 174 (364 ) 16 (107 )
B ARHLIE & 570
ke (kg) 664 ( 583~737 ) 696 ( 637~757 ) 524 ( 481 ~579 )
RS (kg/m?) 233 (212~254 ) 239 ( 220~258 ) 208 ( 189~ 226 )
TRIRME= (%) 240 ( 200~284 ) 225 ( 191~266 ) 282 ( 242~ 334 )
BEMIEE (kg/m?) 77 ( 69~82 ) 79 ( 75~84 ) 60 ( 56~65 )
B (kg) 379 (303~431 ) 402 ( 365~444 ) 245 ( 215~ 269 )
A7 EiE
WRIIUE (mmHg) 1250 (1163 ~1370) 1280 (1198 ~1390) 1155 (1080 ~ 1243)
PAEMIILE (mmHg) 761 ( 682~843 ) 788 ( 708~856 ) 681 ( 6L1~744 )
LA (beat/min) 700 ( 630~770 ) 700 ( 630~780 ) 690 ( 620~ 763 )
baPWV (m/sec) 131 (118~148 ) 135 ( 123~151 ) 117 ( 106 ~131 )
EIZH YLl (UALEEPR), A7 ) —F = I3HE L =t v 7=V TRT.
MetS : metabolic syndrome, baPWYV : brachial-ankle pulse wave velocity.
F2 PMEHHIIBT D 4 BB TOIARNER, SERHKE T, MATHREO
JHH IEH#E (n=391) WA TH (n=10) T (n=57) Wi - KT (n=20)
FEATE
4EWs (years) 510 ( 430 ~570 ) 510 ( 430~550 ) 540 ( 390 ~ 600 ) 535 ( 435~ 590 )
BE (cm) 1720 (1680 ~ 1750) 1690 (1648 ~1718) 1670 (1638 ~ 1705) ** 1670 (1623 ~ 1698) **
MetS U 2 7 KT (n, %) 140 ( 358 ) 4 ( 400 ) 25 (439 ) 5 (250 )
B ARFRR & 570
K (kg) 708 ( 652~770 ) 577 ( 556~635 ) | 651 ( 600~721 ) 565 ( 541~586 ) 0 FF
KSR (kg/m?) 241 ( 225~260 ) 203 ( 201~217 ) " 235 ( 220~255 ) ° 202 (190~217 ) T FF
KIS (%) 223 ((191~266 ) 222 ( 180~262 ) 244 ( 200~ 271 ) 213 ( 183~ 252 )
BRI (kg/m2) 80 ( 76~85 ) 69 ( 67~70 )" 76 ( 73~81 )" % 68 ( 67~69 )T FF
B (kg) 417 (385~453 ) 378 ( 360~390 ) ' 324 ( 309~338 ) 323 (1 302~336)
A7 B
WEHIE (mmHg) 1290 (1200 ~ 1400) 1300 (1235~ 1495) 1250 (1190 ~ 1335) 1250 (1155 ~ 1315)
PIEMIE (mmHg) 789 ((7TL1~859 ) 746 ( 719~919 ) 785 ( 687 ~ 843 ) 804 ( 683~ 852 )
LA (beat/min) 700 ( 630 ~780 ) 700 ( 595~783 ) 720 ( 645~ 770 ) 690 ( 580 ~ 823 )

baPWV (m/sec) 135 ( 122~151 ) 147

(131 ~159 ) 133

(124 ~152 ) 138 ( 130 ~ 166 )

Al gefil (U 5-hr i),
** p<0.01 versus 1IEF#E (—JCHLE 5T & Tukey ).

AT =T =Y BRE L=t T =V TIRT.

T p<001, T p<005 versus IE#EE, ¥8p<001, $p<005 versus MARIETR, *¥ p<001 versus TR (Kruskal-Wallis 5% & Dann-

Bonferroni ).

MetS : metabolic syndrome, baPWYV : brachial-ankle pulse wave velocity.

EIE 391 44 (81.8%), MiAREALTHIZ 104 (21%),
MK 57 %4 (11.9%), M - K F B 20
% (42%) Thotz. IEFEHEIKL, HFREMIKT
T, MRE - K THOWE & D AR EE R L
7o, BIRHRCIRIERRE L LB L, fRE, AR B
MieE, BB THREMI T EHRE - K
THTHBEIKWEZ R L2, 0T
LI L CRE, e, B AERICKS, A
AL & IR U TSR B & BRI RS A BT E
fEz/R L7z AR - T IS IR & e L
TRE, REIREL BRI IR EZ R L 7.
—J, baPWV % EOIATEIE I &M CARE R AR
ol (p=0281).

RIS HE BT HIEHEEE, HARKTE, W
TACTFRE, FWE - KT COIARER, HHRH
W&, FoMATENEOMRE R E RS, K Ok
WL 4% (627%), FAWEACTHIZ 334 (220%),
BME TR 9% (60%), MR - BiIJMK TR 14 4
(93%) TH otz IEHHLILKEL, HREWHARE - Bl
KFHTHBICEWEEZ R L2, SRR CIRIER#E &
WL, R, MR asmiai BB TH
WAL T B & A - 5 DT R T ISR Wil &2 R
L, FREHCBWTHIME TR CAREIKWEERL
7o, BMETIHETIEIMAEACTH & R L CRE, %
¥, BMMEBESEEICE L, BINERIRWEE
AL7z SHICHWE - BTSRRI TR LI
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23 LHBHHIBY D 4 BNTOIKNE, SRR SN, MATEO LR

JHH IEFE (n=94) AEETHE (n=33) WIETHE (n=9) W - HIIMK T (n=14)
FEATE
S (vears) 460 ( 430 ~500 ) 450 ( 330~520 ) 490 ( 355~505 ) 470 ( 278 ~623 )
g5 (cm) 1600 (1570 ~ 1640 ) 1580 (1540 ~ 1595) 1600 (1540 ~ 1645 ) 1540 (1508 ~ 1598 ) '
MetS V) A 2 BT (n, %) 11 ( 117 ) 2 ( 61) 1 (111) 2 (143)
B ARARR & 570
K (kg) 555 ( 502 ~620 ) 467 ( 439~489 ) " 579 ( 533~641 )°° 467 (429 ~498 ) T FF
IR (kg/m?) 216 ( 201 ~235 ) 186 ( 178~203 ) 223 ( 202~255 ) °° 188 ((176~211 ) " F
TRIRIE (%) 284 ( 240~340 ) 259 ( 236~319 ) 327 ( 292~382 ) 200 ( 247~ 330 )
BRI (kg/m?) 63 ( 60~67 ) 55 ( 53~56 ) 62 ( 60~66 )°° 52 ( 50~56 ) FF
) (kg) 260 ( 239~279 ) 234 ( 215~254 )" 185 ( 182~198 )" %% 190 (179 ~200 )" 8
A7 B
WGERIIIE (mmHg) 1180 (1090 ~ 1260) 1120 (1035~ 1200) 1200 (1065 ~ 1350 ) 1145 (1048 ~ 1243 )
PAEMIE (mmHg) 692 ( 623~753 ) 660 ( 609~732 ) 695 ( 599 ~ 861 ) 637 ( 587 ~749 )
LI (beat/min) 680 ( 618~745 ) 700 ( 610~760 ) 770 ( 635~ 825 ) 710 ( 628 ~ 818 )
baPWV (m/sec) 118 (107~131 ) 113 ( 104~126 ) 119 ( 109~ 139 ) 121 ( 102~ 149 )

i geni (P53 RLHERH)

HTI) =T =Y R L=t T — VTR

1 p<001, ¥ p<005 versus 1E5HE, 8p<0.01 versus FWEALTHRE, ¥ p<001, ¥ p<0.05 versus iM% F#E (Kruskal-Wallis #% & Dann-

Bonferroni #:).

MetS : metabolic syndrome, baPWYV : brachial-ankle pulse wave velocity.

K4 BEPOEEED baPWV (m/sec) DIEFEEDLET Y AT 4 v 7 WG DR H

IHH IEHRE 15 P LA TR TR P - f KT RE
R—=AF4 >~ OR 95% Cls p-value OR 95% Cls p-value OR 95% Cls p-value
B 7H 1.0 1123 0.868 ~ 1453 0.376 0949 0819 ~ 1.101 0.492 1.074 0888 ~ 1.299 0.464
LSiTIbES 1.0 0940  0.745 ~ 1.186 0.604 1154  0.803 ~ 1.657 0.439 1129 0854 ~ 1494 0.395

i & G R e R L L7

baPWYV : brachial-ankle pulse wave velocity, OR : odds ratios, CIs : confidence intervals.

L CTRIDPE B, Wi RE & g L TR,
IR E, BB RBESE IR ELZ R L. —5,
baPWV % EOMATHR I &M CTAELRAETR O R
Moz (p=0567).

MR RE, WK TRE, BiRE - BT
ZFND baPWV DIEHHEE O & LT baPWV % a7
BRELILZEO VAT 4 v 7 RGO RE 412
AT, TRTOBICBWTHLE D baPWV ITHE 74
RSN %A - 7. Hosmer & Lemeshow D#5E & 35l
By ERIEE N NIRRT CTHMEE 5 E p = 0.304,
975%, HETTH p = 0246, 73.2%, FJMKTHCHIE
¥)557% p=0297, 875%, MEFH p=0.800, 91.3%,
FAE - BT RE TS 57 p = 0.152, 95.1%, &k
#)97% p = 0686, 87.0% T - 7.

z ¥

ARWFZE TIRE BB EDE N X 5 baPWV D F# %
HOEMZT AT EERHME L. MHIZEToREERE
DI OKER, TXTOFERBHIFEIZIB VT baPWV (2
HEIZR SN o7z, L ax=7 ¢ [BHHDOADIK
Tl CEGTEPIARBICLRLZ EXMEEINRTVWS
A RKIRORE R EEET B &, HHHRICB VT
BREFEOEVIZ X o TEIRIEL & W ) JRRED A T

BICEG- LTV BRI C LA S B, AT
W B TEEE DN TERGORZT TR ZOY
FCEM LT R K2, RIfEoBERIIKEVE
E2bH., FaldBEHEETE B TERHERE
HOTOIHHREOARDACT ITHIZBIT S baPWV D45
B LY. ZOMEICBVTD baPWV R IEHEE &
HEREZIA ST, RFEL AEOMKELZRL Tw
72. —75C Kohara 513 55 L Eo B (CF¥4EH 67.9
68 %) #x G & LM T, BRmRERIC X AMAR
DT A baPWV D LA EBHET L2 L AL LT
WaP, FENBERERE BT (oADK
TICTHEGTFEIARICA L EDHE IR THWEYY,
AR ORMEHED X 9 R AE OB I A TR a4
PEAS baPWV IZ58 % 5 2 D REMEIXIR V. LA L& AS
5, RN CREIRBILEREEIEDO Y A 7 13 Rwe L
ThH, e &b ITHPERLH IO T T baPWV DX
fLE BT 5 2 AN S, ik S ATE EIC
HEAXIL)DLENRD L EEZOND. 5k, RRNRE
LR METT 5 ENEETH Y, HBTOIEOEN, F
TeARWZE L D b AF#E ORI RETO baPWV & OB
WA W52 B HBIIIZE RO b s,
AFFRORA L LT, HREDANEAD D%, AWGS
2019 ORHED—DOTH L EHKETWE L TV n
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&, AWGS 2019 o 3L#e iz BuE %, LKy ao L
55 LIMETE - SV aR=TELILRL, ARkOE
FLIIRAR LB OIETHERBFEDO S HEIT->722
ETHD. HARESH IO T2 S R »EEkTE
T baPWV DR E NS S 203 5 2 &3k o g
R % TR 5 7-DICA R RFFHHATH S L E 2
5. ZNUIMNA THEEMIEEZNENORTO baPWV
D LA 2 EEEEL AT E R O T2 WS
2T A ET, BRWMLICE > THIERZ SNBERD
WRAD) A7 WA S H MG EET LI L HER
MEE S5,

#

=1

oA BV TERHIFEDE NI X % baPWV ©
HEZ R SN do 72, RS TR BRI b RIS
DY ATIFENE LT, Hine & DITHAERSLTH IO
KT T baPWV OEAL & B % & & A5HEH S 1, 5%
HEWTIORTTE D FE L ARBIFE & D b FFTE OB I gE T
@ baPWV & DR % B 5 512 B BERTRIRESE DK 0 &
na.
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Differences in Brachial-Ankle Pulse Wave Velocity Based on Skeletal Muscle
Characteristics in Japanese Workers
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Arterial stiffness represents the mechanical hardening of the arterial wall and an important indicator of
the risk of cardiovascular disease (CVD). Brachial-ankle pulse wave velocity (hbaPWYV) is used to evaluate of ar-
terial stiffness and can be a predictor of CVD. However, there are few reports on the relationship between
baPWYV and skeletal muscle characteristics, such as aging-related muscle mass decline and muscle weakness.
The purpose of this study was to clarify the presence or absence of differences in baPWYV in each skeletal mus-
cle characteristic in the working generation. Of the 645 workers who underwent health measurements at the
Kyushu Rosai Hospital Research Center for the Promotion of Health and Employment Support in the 2019 fis-
cal year, 628 participants were analyzed, excluding those with a history of cerebrovascular accidents (n = 6)
and heart diseases (n = 11). We recorded the basic information of the participants and measured body weight,
body mass index, body fat percentage, muscle mass by site, grip force as motor function, systolic blood pres-
sure, diastolic blood pressure, heart rate, and baPWV as hemodynamics. Using the skeletal muscle index of
Asian Working Group for Sarcopenia 2019 and the reference value calculated by “average value-1SD” of grip
strength for men and women, we classified participants into four groups: normal, muscle mass loss, muscle
weakness, and muscle mass loss/muscle weakness. We compared the measured values among the four groups
and performed multiple logistic regression analysis in each group with baPWV in the normal group as the
baseline. Compared with the normal group, the body composition such as body weight and body mass index
showed significantly lower values in the muscle mass loss and the muscle mass loss/muscle weakness groups
in both men and women. However, there was no significant difference in baPWV in all groups and in both men
and women. In addition, multiple logistic regression analysis showed no significant difference in baPWV in all
groups and in both men and women. Our findings suggest that it is unlikely that the pathological condition of
arterial stiffness is involved in the prognosis of life due to differences in skeletal muscle characteristics in the
working generation. In the future, a longitudinal and a cross-sectional study to clarify the relationship with
baPWYV in participants older than the ones in this study is warranted.

(JJOMT, 70: 146—151, 2022)
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