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ABSTRACT

Habitual physical activity is an important inhibitory factor on age-related decreases
in arterial distensibility, but the arterial segments affected by the inhibitory effect, or
effective amount and quality of physical activity have not been clarified. We
investigated the effect of the amount and quality of physical activity on the
distensibility of different segments of arteries in the elderly. Subjects were 162 free-
living Japanese aged 65-86 years (71 men, 91 women). An accelerometer provided
step count (year-averaged daily step count) and physical activity intensity (year-
averaged duration of physical activity > 3 METs) data throughout each 24-h period
for one year. At the end of the year, arterial stiffness was evaluated by measuring pulse
wave velocity (PWV) in the heart-carotid, heart-brachial, heart-femoral, and

femoral-ankle segments using an automatic device. Significant negative correlations of
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the year-averaged daily step count and duration of physical activity > 3 MET's with

hfPWV were noted. These relationships were marked even though the influences of

gender, age, and SBP were excluded. When the year-averaged daily step count and

duration of physical activity > 3 METs were divided into quartile, and hfPWV was

compared, hfPWV was significantly higher only in the lowest quartile group

compared to the other 3 groups in both parameters. Habitual physical activity is an

independent aortic sclerosis-determining factor, and decreases in physical activity

promote aortic sclerosis, but the findings suggested that maintenance of physical

activity at a certain level maintains aortic distensibility, and both the amount and

intensity of physical activity are important.

® F

BB % H ARG N 2 ) BIRMPREOK
THHICEELZRERFTH 52, HRHDEER
T EIARERLL, RHRM % FFEEIOER L UHEIC
DVWTERBALPIZERTVERY, AR TIE, &
W BT 5 HRIEEIE B X OVE DS BB AR
(LB AT TR RIC O W CTHRET L 72, 658%~ 86
REITORGEL62% (BHT14, X %4)
RIS, IEERREIEE LEMES L, &
HRIGEBE (IH42-) OS5 BLUY
(SMETs LA >-F3#iGBylER) =5 H L7, Bk
WACE DM IZ X PWV i E AV, (GIE—SEBIR
(he), LBE—ARBEEIIR (hf), CBE— b ba )ik
(hb), KEEBIIR—EE (fa) BEIOIRMEE (pulse
wave velocity : PWV) ZifllsE L7z, ZD#ER,
E AR B & UF3METSs BL L OS2 i B) R

IZhfPWV EOMICER Z2BOMBEBEFRERLL.

Iz, ZOBRREYE, i, SBPORZEETIRWT
bHETHo72. IH12, FEFESHEHBLIO
3METs LL L FIEBREME 2 DL wiz) » o
SRLIZA T hfPWV 2 KT 5 &, HFRGEHO
BEE DO BTN — T D hPWY DM
PDI TN —TEHBLTERIIHVELZRL
72, LIchio T, WimEICBT 5 HEOSFES

72 b AR = F4E Vol 28

PSEIRFE LEPH I KA T3 3RO, KERD & 9 %
EBIR THETH Y, SIESHOET I3 KBK
Lz ERSEDN, —EDHRIEE LRSS
Z X ) KREIIRPRE MR S L, ZDHERE
BjdE - HOWMEVEECTHLWREMEITRR SN
B

]

[l

IR KB IR % L oIk Tida v S5
A7V AMPETSTSY 720, SEE CEIRE®
FEDHC 25 ERICIRED AT 5. FFIZ, IUHE
MimE, REDEL ko -@mE T, LMmER
REORERRLHTEIFH I EHERE I T
523 LipoT, BREOBIRI Y TI47
PAERTF ML, DRI S L E O RERE
WA SE, DNEREOBEL T T4 LIXHE
BORETHS.

—7%, BENZBEREHY LEB L —=>
Z56) (i, DI RE D BhARMPRME DS T % B
TEHRDH S LHPHEER TS, Lo Lk
Wh, NRYE, EBORRE, SR, Bk
TIAT ¥ AWMEEDE D IFEE M TRE B
B, PRI, BRI L - Y IBRLK
kA THD, T, EHFEOFECHEDY
FRIEBREZHERE D) —IRE L TRXL /2012,



_138_

— R ERRF M ERYECE ST -
FEHWVWOLNED, FOLHIICTRLTHEEL
OEAIIRT AL LIZTER V., 26 |EHNT
FhAR B RN I BT TR F = S S L B IR LR

BAAETAIERNRE LEFRSD W89,

L7eh8o T, EMIB0ZEBAhIRS 1<k > BhIRHE
PO TS S i S BB R ] 43
HEVWHTZ LRGP oTVTD, BEEICEST
FUEINC B0 X 5 % BAREBIASRGE % O 7 % HE BT
TAHZEIZIFFICHBETHS., LiH>T, TX
BIRY % OBBMENEST - WHTE, »OBIR
TEL T R0 % 5T L\ SRS B8 2 ok
B70IIE, BEETHIER BIREROR LB
WET B LEND 5. |

AR T, IEREE £ ¥ —fEBEt 2 Aw T,

EHIE (1EM) 1) FBN» DR ICHlE S
N7-winE O G RES) (REH) 25, HARISHR
BALEICRIZTEEZHL2ICL, TEIRVSE
 DBEBEDFELT - TS, »oBIREL T
WZRHRE 28 L B REE RS 2 BT 5 2 L &
By L7,

1. MRFHE

1.1 HWRE |

BRREEW P ZEMCAHET 5 65K EO
B (B2 ) RRAEE R ) 1627 ZHRIC
AEEER L. $TNTOMREFICE, KFED

BEHCHBL, B s AEEEL.

1. 2 BHFEBHOE=Z2V>T

BEREFHOHEICIE, TVT) XA IHADL
K% M L 72k £ > % —fHEBhEE (modified
Kenz Lifecorder, A X% v #H#) %m0, =
ORBIEHE, B EEHERE (RS ORF
¥ . METs) #4812 ET36 HEERE LT
BEEET A LVTRETH 5. KBFETIE, 1
HY% 70 o5 mEEIE (>3METs) Dif

BIEIC OV CLEROFH 2 EH L1,

2. WEMIE, RE, SBRIBUARERRE
(Pulse wave velocity : PWV) ORIE

Ifit AR 3% AR AT 25 18 form PWV/ABI (model BP-
230RPE ; 2—Y Y##) 2HWT, 5oHOM
PARL & #E#2, LREIUMERAME (SBP), ILERAAIM
FE (DBP), RFE (PP) 3 X USBALEIAR B HEE D
HEA T /2. MEREREREE X, GEH™, L
B, EACAMREE, WRME % FRRICHES 5 2
£T, BIROTILEE % IFREAICHET S Z & A8
RETHDH. &b, SMHPWVIX, (LfE—SHE)
IR O PWYV (hePWV), (LK — ki8R i o
PWV (hbPWV), /Ll — KERESENIR B O PWV
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Z B OfFEHLEE I 4T SPSS 14.0 for Windows
HWTiro 7.
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4.1 BARAEEEROLS

FHER, KEFRIME (SBP, DBP), IRIE
(PP), 4ERMIEH 4%, SMETs LA Lo EEIRER 12
BEER O EhoT. —F, BHEDhcPWV
EhbPWV BRI DV FEICEMEEZ R L,
hfPWV & faPWV CTREEFR O W o7 (T
1)

4. 2 +EEIRSMR

WL hPWV & ORI ICA % EHBBRE R
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L7:. F7z, SBPiZhfPWV, hbPWV, faPWV &
DMIZ, DBPIEfaPWV LD FNENE B L
IEMBIRfRZ /R L7z, 4ERITFI94%0 & 3METs L
FOFEEEFEIEPWY EDBIZOAFELRAD
HMBEMERZRLZDOD, WOz BIT 5
PWV LD EREELHUBRIRAS b o
(R2). 2612, FETFHELLLE 3METs LLEDOFE
BRI B L~ Lo REDOER L ORICH
ELRAOMBMRER L (£ hr=-0.329,
r=-0.293, W% & b p<0.0001).

4. 3 EHiFEE (B-H) & hfPWV O{RERIBIE

4E R SEH S B & SMETSs DAL o % B e 1 4,
44, SBPZ#IEL CH hfPWV & DRJIZHER
BOMMEBA/KRERLZ: (FREhr =-0.232 ;
p<0.01, r=-0.175 ; p<0.05) (&1, 2).

R1 WRFOFEEE, WA PWY, BEIEH)
Variables Men (n=71) Women (n=91) P value
Age (year) 728+ 4.6 726+ 4.6 ns
Height (cm) 1598 £ 5.9 1473+ 53 0.001
Body mass (kg) 593+ 7.8 508+ 7.9 0.001
BMI (kg/m?) 230+ 29 230+ 3.2 ns
Systolic BP (mmHg) 137.1+ 154 1362+ 17.6 ns
Diastolic BP (mmHg) 769 + 10.3 75.7 + 10.2 ns
PP (mmHg) 60.2 + 136 60.5+ 15.6 ns
hc PWV (cm/s) *] 1065.6 + 218.5 9579 £ 2204 0.01
hf PWV (cm/s) *2 1289.3 + 358.9 12724 £ 377.1 ns
hb PWV  (cm/s) 677.8 £ 69.4 622.1 + 62.0 0.001
faPWV (cm/s) *3 1167.3 £ 138.0 1165.1 = 143.6 ns
Year-averaged step count (steps/day) 71975+ 26174 6368.6 = 2740.7 ns
Year-averaged duration of physical activity >3 METs (min/day)  19.0+ 12.8 16.7 + 10.7 ns
Mean £ SD.
BMI : body mass index; BP: blood pressure; PP: pulse pressure; PWV: pulse wave velocity;
hc @ heart-cardio, hf . heart-femoral, hb . heart-brachial, fa . femoral-ankle.
#] : Men (n=67), Women (n=86), *2 : Men (n=64), Women (n=75), *3 . Men (n=66), Women (n=77)
F+2 HALHIPWV EREOMLRE S & U BEIG8) & OARIRTR
Variable hc PWV hf PWV hb PWV fa PWV
(n=153) (n=139) (n=162) (n=143)

Age ns 0.303 = ns ns
Height 0.217 * ns 0.364 #* ns
Weight ns ns ns ns
BMI ns ns -0.190 * ns
SBP ns 0.193 * 0.196 * 0.335 =#
DBP ns ns ns 0.237 **
PP ns 0.240 0202 * 0224 *=
Year-averaged step count ns -0.284 ** ns ns

ns -0.216 * ns ns

Year-averaged duration of physical activity > 3 METs

ns . indicates not significant.
#: p<0.05, **: p<0.01.

FH ¥ b AR -V EEE Vol. 28



- 140 —

3500
] . @® Men (n=64)
L O Women (n=75)
3000
' r=-0.232
L] P=0.007
2500
« .
5 2000 ® “e o
o
E 1500 . > © ° o 9
o ® Ooo". %{g g O @ - fo)
= L] o' Yol |
w000 @ ¢ M7 g Cep 08 D
e : ¢ %’E'? .
500-
0 T

0 2000 4000 6000 8000 10000 12000 14000
Year-average step count (steps/day}

1 EM%@ELA1HN4720 OFHERE MPWV O

fRHBS (¥4, 45, SBP Z#HIE)

3500
o ® Men (n=64)
3000 O Women (n=75)
. r=-0.175
2500- P=0.042
) ®
§ un- . ° e
% 1500 5“‘("? 'o(% . .n.o - Q
: n?}é?%‘ (i o
1000 : | A _,)'(} o L) B
g ofde e Y
500
’ 0 20 30 40 50 6 70

Year-average duration of physical activity < 3 METs (min/day)
2 4EMIZEL721HY 729 O 3METs Bl Lo lBhr
EWPWV (1%, 4Fifs, SBP Z4fiE)
4. 4 MO FEE (B-8) & hfPWV
D8R

KENRTEL TR XD RE9 % B AERRE B X OV
PRET D20, EMTFHSEEE SMETs L ED
SEEEEIREE 2 F TR WIE ) B HE VIR
WAL 7 v— 73 L (R3), %, H#l, SBP
DEEX BV ThPWV Z KL 72, ZOREE,
FERTEHEBORED TV —7DhfPWV &
(Q1 : 1436.3 £55.3cm/s, p<0.01) X, D37
V=7 (Q2 : 1211.2 £52.9cm/s, Q3: 12225+

© 529cm/s, Q4 : 12112 +534cm/s) EHELTH

FioEEE R L (B3). 72, SMETsMLED
SEEEEBRFMICBVWTIRD TNV —TD
hfPWV{E (1421.8 + 56.0cm/s, p<0.01) 7%, fio
37 V—7 (Q2:1223.9+53.1cm/s, Q3 :
1266.9 £ 53.4cm/s, Q4 : 1168.3 + 54.0cm/s) & ¥
DERICEMBEERL: (F4). 2B, MHLD
ERE3 V=TI BT hPWVEIZ A EEIX
RO hol,

hf PWV (cm/s)

Q1 2 a3 Q4

3 M EELLHHZNICBT SRR NS
fZ& hfPWV (Pk, 45, SBP Z##1E)

QI: 3,570 (1,144) :; Range 1,356-4,804, Q2: 5,838 (528) ; Range

4,858-6,648,Q3: 7,655 (626) ; Range 6,673-8711, Q4: 10,401

(1,316) ; Range 8,728-13,712 steps/day
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hf PWV (cm/s)
]
8

el @ @ o8
B4 EMEELA]HNADI28053METs L EDE
BIEFEI OPUSAT & hPWV  (BE, fE#E, SBP ZH1E)
Q1:4.8 (2.3) ;Range 0.3-8.1;Q2:12.2 (28) ;Range 8.2-16.4,Q3: 21.0
(2.9) ;Range 16.6-25.7,Q4: 34.5 (8.1) ; Range 26.1-62.3 min/day

T3 EMEE L] HFEEREE SMETs DLEOIFE)RR O U457

Year-averaged daily step count (steps/day)

Year-averaged duration of physical activity >3 METs (min/day)

n Mean (SD) Min. Max. n Mean  (SD)  Min.  Max.
Q1 34 3570  (1144) 1356 4804 4 48 (2.3) 0.3 8.1
Q2 35 5838  (528) 4838 6648 35 122 (2.8) 82 164
Q3 35 7655  (626) 6673 8711 35 21.0 29) 166 257
[o2} 35 10401 (1316) 8728 13712 35 45 (81 -261 623
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