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Abstract

The purpose of this study was to determine the effects of water-based exercise training on vital age (VA) in
older adults. "I'hirty-nine volunteers were randomly divided into an exercise group (WEX: 8 man and 13
women, age 6914 yr), and control group (5 men and 11 women, age 68 =4 yr). The WEX participated in a
12-week supervised exercise program; 70 min/d, and 3 d/wk. Significant lowering in VA was noted in WEX
(68.7£8.5yr —61.218.3yr), and no significant change was observed in control group (69.2+5.9 —69.7+
8.3 yr). The results indicate that the WEX is an effective measure to lower the VA, thus improving the overall
physical fitness in the elderly.
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Table 1. Characteristics of the subjects.
n=43)
Variable Exercise Control
n=21) (n=16)
Age (years) 69.3 = 44 683 X 39
Height (cm)  156.1 = 7.9 1548 * 88
Weight (kg) 553 £ 9.1 579 %£10.2
%fat (%) 218 £ 7.9 244 * 89
SBPrest 140 = 11 134 + 16
DBPrest 83 + 9 76 + 13*
mean %+ SD, *P<0.05
4, W

FEhE OEKAFEICIX, 1)INEIZ K B OFME, >
¥V EBLOETEEZF v 7 T5 L, 2 BXRAHDKE
ZEETAZ L, N EBLSEERT S LTHEL 2D
BOWE, REBHITONE Y, ThETICELE, R
EORKL L TIRAHFNER Biological age) S~
BatEh, Bl CRAEEZNER, MENER, TR,
EHEBRR PO ENTE 2, 20T, BEHERHIL,
mfE, mERE, SIEHCh: CEBROEBMIRER Y
DOEBEMEX T FOEBLEERTREL LTHRMENR
EhTW3 °, &5, ZOENERIX, —BRADEEIC
BWTEFHLIZERCICRZ D X OITERIN TV S,
EHEICEB 2 B Z 2o BAHEICET GBFEY) ¥
B EOHRBE (BOLE. IEW. FRR) OB
m(@EWB) T5ZaBOLATEY 'V, EHOBHE
(LSBT RIET B LA bh, EBMOBROBELLTH
HEhEvd, A

MBS (1995) Wik, BEALEBEIZRBZ 2o TWEFE
PIREAERD 69. 5(+4.0) ROBBE ZRBRITENERLRA
RzL A, 65.9(X9.5)RERLRVBHVRRER LY, &
LiIcHEEESZPOE L 2 BMICESESRFAK
L—=v 72k 60.9 (£8.4) BICETCHELEZ LR
H|ELTWS, BAPRICINE, BHEMIIEHRE
BOERKICL D 5~6 REBE "WOETHAHEIL TS,
AR TIE N 6 E2RPR LR EHILBR I, WREPIZX

NI | -El ectronic Library Service



Japan Soci ety of Physical Anthropol ogy

91

INE B8 f KPEEBEZACAEREO ML -V SR —EICENEREERELLT—

LEHODRIIL ST, FREE, SiEE, 0F, f
RIEHE, BEEICH L TRERPEMNRINELDOLVL
B, TNRERDOZT oI AIMATHAS D EML
TEWREP & L TOEBMEAN b b LILREHR L HR
Ehd,

ENFEHBOAHOBBRTCREETZEAR2TIE, BF
OB LHITWMT 2L (MERLHIFERE Y
DEFHBEER, VSP) LBAT B b0 (KHREER,
VSM) & WO TR TREE Lo TWB, SRID hb—=7
Ti, VSP 3B BERUBHREINE N2 b DO, VSMIZH
ERUSENBDLNTL, b, OAERCHFEEOEL
L0, SHRAKE (VOLT 53 27%D8RM) , ST ARY
EHBEERICEIT BB KRE L, MBHEBDORENE
KXY I oD hkEDR EIC L > TEAFEBSELR
o, MIEMEER L OREBEERITEHOHR L RE
AR, BETCDIFATAEAN, BIRBEICL>THKE
SEBY2FR 9, KL —=/hiE, EBICEDAE
HEprE, £FAAICS L TRENRERE S LTV
B, HREONBRIC L B L AKPEBEICIIBEBENH Y,
BENBAETLE D LETEBHE LA DRI DITREREN
L L= TR RERNBEL L L bEXALNS, L
L, E, KEH~OBLRBRINEI o, REL
EBUADOERICLIRBELEXOLNDH, Z5 LA
DNTHAEHBOBEL L, £z, ARATREBELE2E
b TRE L7, RKIEHFEITD L THERERNR,
BDICENENTRITILENRDH D, ZDRITFRERIC
SHOBELT B,

ERCBIT 2KRBBECKPESCIRELOENGIC
HART, BAHCE2EEOBER L RRRICKEICL Y —EHA
HE, FPRECLRERSHEMT S EARBDOLATVDS
92, SHI, BMMET COEBZI 2D LBEEICKL,
CHEMET I Z LR EBBREINTVS 9, Zhbi
RECRBHEOME R ENEX LA TS 22, —F,
) LIABRBRBIC L HEBOEIEFEEICHL, &
HETHENEWI RFNH D, Zhid, MEICHS BEMH
B EMEDBELR EICL > TKELL>TRITD
HEBNNENZ LR EBERIEN TV, Ry IBECHE
FHERBICRIRBEAECOKPHITEIZ - 2BICIX
BFRBERE-DREBESELELIZIERICEVIRE &
Bl L ML ARETCIERECB O TIEEDTR

W EREEAEYVY OKIE Ln) KR TOES TiikE L TH
LNEBATRROME (LEMEREKIERY) #be
ICEBRMERENTRLER, BB /7 02RELL,
HERFEREXAET I LETE o2 b0O0LH
BARENOATRBLZENOPEEREOEH N ER T
boiHbNE, LIVAFVRZBWTHLERRXEHTD
REEHK (10 25 15 @) »HHTHREBRICENS PEE
DA CORBNEBETE L HbOLHEREND,

EH ST AT, =7t RELTHTRL
AERY ANTD, BRECBNTOLAPTOHRIE v
FRFGEGHR L ERE TG LNV EMER B E A5
BBERY, BELDOANLELVWEWIBEBRGLONE, —
¥, KOBHREES ERCHPRUVISAF A b—=
YTERBLOEH LN, BETORE~Y V&R
ICBADREAE L TEERATKENRETE, BBH
BRI BERERYELD b ehols, T LA
KPBEYDERT & A biz, Quality of life (QOL) %8
»BHZ L, FENZRESC Y BuTh, E#E), AR—-Y
RERARERLALATVWAS, BAZERKEVESHYT
RENENOREE, FENHaToary, BAHKKL
THAREBH 0 /7 L8ABEN3 ZLFEETHY,
ZOBERTHRPEBHODNENBD LN LIIKERE
#ExbLHOLDLRBbh,

BR%ICAHRTIIEHERBL AVT WREP O—FX L
L TAPBBIOADMEL RET LI, BHERBLSLOHEER
WKEZRMBLELHZLND, BEHEBIIEHCME TR
BPOEREERICERY ART, AOEBHEHSKS. &
REZMEL THY ., #EROKHICL ZFMHLTEN
TtRi%xbo, LhL, HRERIE=7T o7 XL >TH
EREEINBLONEL . LIURY U RARTIME & FE
T5. Thbb, HROBLLOERBEETL TV N E W
IBRELIX D, WREP (Z K D EBOHRERSANFFHMEY S
FEREOBEIIRENTEY  SHORMBEL L\,

. EED
IhETIHINLZESHERLALZVEBRECHLT
12 BEAOKPEDZEE L, BEHFEHIL, EBHIAE
KHREL, ¥TTRBEEELBRE R, —F,
XBEOTNLHIZ 3 » ABOELABD LN -T, T

(39)

NI | -El ectronic Library Service



Japan Soci ety of Physical Anthropol ogy

92

(40)

AAEBABFERE

DT Enb, AEHEOEMORKPEGOMEICLVELE
WITEB E R FL—=V SRR NBER AN, Fik,
B5H-3< © 2hNsk L7z WREP IERDTT7 o s REED
BE LY OEHERH OB WERBFEVVEANBBEESh,
LV KRERBEOSRBHIFTE 550D LBbhT,

(HE)
ARRCELTERRTBOEVEEWLERE DT %
CRLUTHELRLET, 2, ABIRIZ, TR 9 F£EH
b 11 FEICE 5 UMERERERMYE (RR AT BMHE)
RUOEAERERAER (RE : REF) XTI
TRIRDNEFHRO—BTH S,

Table 2. Effects of water-based exercise on vital age and component variables in older adults.

Variable Exercise
(n=21)
VA (yrs) pre 68.7+8.5
post 61.2+83
Vital score pre 1.3+£0.7
post 0.5+0.7
Vap pre 49+£16
post 46%15
Vam pre 3.0+£04

post 33404

Control Interaction
(n=16)
69.2+5.9 F=20.1, *P<0.05
69.7+8.3

1.4+06 F=14.4,*P<0.05
1404

51+18 F=3.2,P<0.10
50+16

29+04 F=19.4,*P<0.05
29+03

SBPrest (mmHg) pre 140.1 £10.8 134.0+15.7F=1.1,P>0.10
post 137.7+£13.1 1354129

AG (mm) pre 84963

88.2+8.5 F=0.4,P>0.10

. post 863+77 912+74
VO,LT (ml/kg/min) Pre 143£28 142+18 F=26.0, *P<0.05

post 183+£33 145+28

HRLT (bpm) pre 105+ 10
post 10813

TC (mg/dL) pre 210£35
post 18926

LDLC (mg/dL) pre  126%32
post  112£26

TG (mg/dL) pre 110 £48
post 8631

Hct (%) pre 40+5
post 37+4

SS (times/20sec) pre 245%£6.6
post 29.0+5.6

BL (sec) pre 11£12
post 1216
FEV1 (L) pre 1.8+0.6

mean
post 1.9+04

103£8.4 F=7.1,*P<0.05
94+8
222428 F=13,P>0.10
207 +26
135231 F=127,P<0.10
124 £26
124£64 F=04,P<0.10
107 £ 51
43210 F=02,P<0.10
39£4
224255 F=16,P>0.10
252%5.0
17418 F=4.5,*P<0.10
107
19£06 F=13,P>010 4 gp
1.9£06 '

*P<0.05, VA, vital age; AG, abdominal girth; TC, total cholesterol, LDLC, Low density
lipoprotein cholesterol; TG, triglycerides, Het, hematocrit; SS, side stepping agility; BL, single

leg balance with closed eyes; FEV 1, forced vital capacity at one second
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