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ABSTRACT

The purpose of the present study was to examine cardiorespiratory responses and muscle
activity in the lower extremity during walking on land and in water in middle-aged and elderly
women. Seven healthy female volunteers, with a mean age of 62.6 £ 4.0 years, took part in
this study. Walking on land was performed on a treadmill (40, 60 and 80 m/min). Walking in
water was performed in a device for water-walking (Flowmill), which is a treadmill positioned
at the base of a water flume (belt and water-flow velocity: 20, 30 and 40 m/min). The water
depth was at the level of the xiphoid process of each subject. The water temperature was 30.6
+ 0.1 C. The electromyogram (EMG) of five muscles, tibialis anterior (TA), medial
gastrocnemius (MG), vastus medialis (VM), rectus femoris (RF) and biceps femoris (BF),
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were recorded by bipolar surface electrodes in the right lower extremity. TA, VM and BF

activity levels in water at 40 m/min were significantly higher than on land at 40 m/min. The

velocity at 40 m/min was slower on land and faster in water. Oxygen uptake (Vo,), heart rate

(HR) and METs were significantly higher in water than on land. During walking on land and

in water at a similar \;'oz level, MG and RF activity levels tended to be lower in water than on

land. Based on the relationship between Voz and activity in each muscle, TA, VM and BF

tended to increase similarly during both land-walking and water-walking. However, there was

a tendency for MG and RF activity levels to be lower in water than on land at the same Vo,

These results showed that muscle activitiy Vo, level, and suggested that the lower extremity

muscles can be trained selectively.

C

REELMETS (62.6 £4.0M) ZHHRIC, b
Ly FIvgAnE ST (40, 60, 80m/4)
EREIFKEOEREIC b Ly F I VEHA Kk
738 (7u—3) ZHVIKRETRE (v
M B K URRERE © 20, 30, 40m/43) OWFERAR
BRISE & TROHIGE) (RIS HS, BERER;, WHIL
i, RBRER, KBRTEERE) ([Cow T HBHRE %
Teofz. BEBIVKPTORRE (40m/573)
BATREICIZ, ATESERS, WHEIAR B X ORBRZH
T, KEBTRHEOLIPAEREICKE LEPHRZR
L7z, %7z, BRERE (Vo,), U (HR)
BELUMETg b, KPERITROAVPERICHEE
R L7z, F—Vo, LNV O5ATH, BEBS B L O
KBRE S OIEB)E L, KPBTREOHI/NS %
BRI & i, Vo, & B OEMR L OB
B 6, KPFITHOFKER, NELEHL LT
KEE SR DIEBE, Vo, DEIBNICHEY, e bk
176 & FUEORIMIERA 0 b, Lo LBEK
B L OCKBRER I, F— Vo, B OiEE) e L4k
17 & ) D EEDERD b 7z,

D EDAERD S, KPBTIZZIOLENKE
R ZBEHTE, WEOINEYTF—Ta rRR
WIEEBLUPEFEZEDI T4 as s TOk

7y b AR =Y RE Vol. 23

HOEEE LTESTHS. T, EROEZE)T
KEL BBHELTE, BEHHRANOEN BB L
TOLHEREIIREOEB & LTAHTH S, &5

2. KERBAT TR~ Vo, L SV TO FRIGHEO

EEEAARE LT LR RL Y, BIRW LB
RO BEMEATRIR S 7z,

&

il

EHEDHEFF - WED /- DDOEB) L LT, K&
B D D A4 DR CETWA, KpEED
T HARBPHITIE, KIKD & D 2 N8R Bely &
BHELBRVDT, D TRPERICH) M A4
ILEoT, BHIEMTELABRFEEHL 2D
B, KRR TROEBRFHFEICOWTIE, T
% - JEEGE, RRADKEE LRV F—A
EHOMW D 6 L 73t 1-100,14),16-18),20),22),23),20) 43
ETH Y, KFBTROBGIERI OV TR L
@&% 12),13),15),19),21),24),26) | g\ Ty, Thb g)%g%;
H2EBRFFEIL, 77—V ToHRITINID, KiHIZ k
Uy FIVEKE L TRITHREE DTS REZ2 K
Loy RSV TOBRTA0), kit AR
HE T 5 [AVKAE T OAATIO, REIFEAMIZ F L
v FINEEE L THITRES X UK HEEANTH
EiFTRE 2 AK R AATHRE (70— 3IV) TOHFT
DI TEBINTEY, THAHHEOBEEHKRIC



44—
DWTOBRMEAHE S TS, LaL, Ak
TV SN EBREREMIC L o TRV
HH5N, KEFITEBOEN L 25T OR
BSRELLTEZONS, EHIZ, ThLHOBF
FEDKEDH, FHETOREL L KPHTE HE
LTBY, BERBEE LIS MR % W17 H
THELTWASDIF, EFfAMETOHRITE 1972
FChs. |

KPHATIE, ERREOTNLEXD L, it
SEZDBRFEOMERE - BEIZHE L7 EBHRETH S
EEZONDN, PEEFENRL LHRE
D123 47 {7 BEEEI L ~OL TRk
ITORER % L8 L2 1T A D725 %\,

T TAMETE, FEELEEZAHRIC, 70
— I EHWKEBRTREE, FPLYy FIVEH
V72 BE AT O MR BRIGE & T B iEE) & A
SEELRNORET 5 LT, KPHITOERE
FAFB AT L, KPP ToOEELFLINEY 7
— 3 a VIR T A ODOEBER 85 2
LEEE L.

1.5 i&

PEERE X, HHIBICKIK F 7213 KA ES) % S hE
LTW5 58~ 68/ (62.6+4.0/) DHEERL
H78L L7 HBREOHE, AEBIVLEF
WEFHETAMOE TIRIEE D 551 L 72445
FisRix, £ €N 154.9+2.2cm, 57.5 % 6.8kg,
243+60%THo7z, HEEICIE, BIEOER
BLUOPEFMEIZOWTHMIHAL, AELE
el

B E4TH, Ly F3IV (ELG-2, Woodway
) RV, 1 BB 45T 3RO R
BT %, SEEOMIC]THOKRE % BV TEME
L7z, SERBEOREL, #R35 70— I VET
REDAV b B X UTKFLEEE D 2 5 TRIZFEFEE
DEFKBHEEIFB LN BEOHEIHD S, 40,
60, 80m/& L7z, KFA&ITIX, FLy FIVo

AV N EREEISHN R COKIIREE b AT Al Ak b
TRE (79— 3)V FM1200D, V%8072 7
7 7)) ERVTIT o, K0k, &HER
FORRZER L L, AWHERIELBRTLRAKT
botz. ARGEEEL, FUERMMEEEMEL VT
DBITHFE L T 5720, BEOFRERIONS
FBEBEONV B L OKEHEE X, L HIC20,
30, 40m/73& L7z, KpBRITRED /NG ¥ 227D
72T, BEREIHRATS & UVKTEEECIE U Tl
D LI ICHRR L, WEROKIRIEZ306 £
0.1CTHor. WEIR, BIELETEZTRY,
EEE O LB RIB T 5 & CHEBALZ#OR,
KT 2T R 72,
BATROBEENE (Vo,) 1, KESTH
(WSMR-1400, WESTRON #L#) I X U'HEIT
A A5HEE (RM-300i, I 7 MERHEMRE) %
BaTaiL, 30 TLicimsLr. 4, £
BATEED Vo, 25 METg 2 8 L7z, L%
(HR) X, 7V 2 —% — (ST-30, DS-501, 7

o TEFHE) X o THEFNEL, 308

iSRSk L7z, Vo, B L UHRIE, B354 54
SHO1GHEOEERA L7
BITROTEHHOFHER (clectromyogram ;
EMG) &, HROuRE&, BEiEs, WRLE,
KBRE A B & KBRS 0 5 86T, BURKRE
BEEICL > CEH L. ERIX, BEESmmD
KENEBEEA L, BN OEEE 2om & L7,
HEREFIIT LA - —IC & 5 EABRAIE
#¢ (Multi Telemeter, HAXEHE) 4L,
A/DZE#HE: (MacLab, AD Instruments#t) T
ADZEBREINT:. HERESZ IkHzDH > 7Y
v TEERTT VI VEL, HiEEE Y ER(LT
% 720 B BN 5ME (integrated EMG ; iEMG)
RHEIB L7, iEMGIX, FERE3S»H45EHD
ZRELIHBIPS, EHICBT 5 1 HTAMORK
SE% SERSD, TOFHEE 1BITHCEL
ETRT A EICE > T1HH YY) ORE

T P AR—YFEFE Vol. 23



— 145 —

R/ BELS I URGSITROBRFEENE, LH8Z 5 NI METg

2. 5 R

Be b3 X UK HITEO Vo,, HR %5 IS
METg %% 1 IR L7, Vo,, HR % 5 UMl MET
i, BE L 80 & AKH 40m/5 B & ORE | 60 & Ak
0m/T I EEERIROLN o7, BELE40
EIKHI 20m/ 73 Tid, KA 20m/50 D F7 A B IR
fEZR L7z, ¥z, BEE40 & KF 30m/m TR
D Vo, HRB L U'METgIZ b AEERBOLN
$, FIZE CPHELRL. _

B T d 5 B k3B X UKH 40m/5 THRATE
DEHD % EMG,,,, ZB 1 1ZR L7z, BIREH,
PELE S 38 & O KB B T D % iEMG p,, &,
KPSITROHPERICKE Dotz B ER
BREMHICIE, AEEIROLN R, o7z,

M2 i2id, Vo, HRB XUMET BT, |F
(TR UMl 2 7R L 72 B b 40 & KA 30m/53 A:A4T
F D& D % iEMG,,,, &7~ L7z, BB Tk

max

T2 b AR— VR Vol 23

R FRFBPE  (me/ke/5) OREL (/) MET .

(m/53) EIE HEE Tl AR X E - R EE
[ FAAT

40 10.9 2l : 89 8 3.1 0.6

60 12.0 1.9 9 11 34 0.5

80 14.7 24 104 12 4.2 0.7
AT '

20 7:3 1.3 #dekk 79 8 ** 2.1 o 4 ek

30 104 1.5 88 9 3.0 04

40 16.1 A5 108 11 4.6 0.7
#k 1 p<0,01, **Ek D p<0,0001 vs BE EHAT 40m/5

BOMMEZ RO, S5, B5NZEMGH, °r e
BE 1T &5 0% R MR KB EC8 S N ok —i -
iEMG (GEMG,,,,) X3 24xHE (%) & LT e _
FT LIk 5T, THATH X VRO i 0r Kais
%ﬁtﬁ =) f-:. g 40+
. Qo

FTRTOREME, FHEEEERETR L. =
BT & B K UEMOLLEN, KEREH K ® T
S EERL, BEZFEIEOLRIZEAICIE, i
SIS EHBMEE LML HRAERS%
& L7, 10 1

WISEM  BERE  PIRLAS  RBRIEE; bR BEE
1 Bk (4om/m) BIUKY (40m/a)
HATRED &I D % IEMG,,
* 1 p<0.05, *#* 1 p<0.01, *** [ p<0.001 BE_LE vs K

0

0r
]:As
m-
£ of
= *k
'B; 30_ I_i
20T
10r

WE AN BERAT  BIARS ABREH SRR SERS
E2 FEEL @om/4s) BLOKS (30m/45)
HATRED 5 D % IEMG,

w4 1 p<0.01 BB b vs ZKH



HHEATRED HDH BIT/A S 2 % IEMG,,, R L
7o, MOHITHEREETRO oMb o 7.
ENETROBTTRIECEETHY), Ld

Vo, HR$ X U'MET CHBEENTBD bNEH

o7z, BEE) LAKHBA0m/ITHITRRDZH D%
iEMG,,, %@ 315R L7z, BEEA B & O KBE R
KBWT, KPETHOFPEEIAS 2%
iEMG,,, 2R L7z, fOfficidEEERBOLN
o,

& 4 \ZH AR Vo, L &85 D% EMG, ., & D
BfRER L7 BIRES, AREHE X UTKERZ
HH T, Vo,& %IEMG p,, & DB, TI%AT L b
W EREORNMERATTRD STz, LA L, K547
DR 3 & URBES T, A— Vo,H 0

© % iBMG pp, 2/ & < 72 BRI RO bz,

3. % B

Be | 80 & kb 40m/4r B & O E 60 & 7k 30m/

124, Vo, HR B & UTMETg (A B IZ R

01
[ ek
or R
m -
Dé 40\-
Z
R 30f
20 -
10F
O-SrERg WG ML G R
B3 FEL (8om/4) BXUKH (40m/5)
HBITRED & D % IEMG,
#k5% 1 pe(),0001 REE vs 2K
Shlhdol., SO EiE, 78—3VETI,

BITHEELEREOKFEZMA A Z & T, LR
TR 12 DEETIZIZFRBREDEKAEEZE
AZENTEALALLIBEOHREDE —FH L.

07 WS ES 707 BERESS
60 601 T
" —[—
o /1 §
= ] 1_ —{— B EAAT
=) -
R h}*&;'ﬂ e FREPARAT
wee l
e L
5 10 15 20
07 Kot 07 Keha — 5
60+
a [ N
% F—{H 3_
R T 0
o f‘ 1 10
L
0 T T ] 1 0 ] I L] 1 0 1 T I 1
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
EE RN (k) BEEIEEUE (me/kg/5) BETR LR (me/ke/5)
E4 FEEBXOKPBRTROBRERNE L &8 D %IEMG,,, & PBf%

FH ¥ b AFE—-VRE Vol. 23



L2, BEE40 LKA 20m/3TD Vo, HRB &
’METg &, KPBTHICARICEEZRLL.
IRHEDT ENSL, ZORETI, AEHRLD D
FHOHELHRIZITTwELEEZLR, KDOIK
PLEF ) & DBHEG B RARE S Iz,

[ TH 5 LB L KPP 40m/57 THATHR
DEH D %IiEMG,,,, ¥ LT 2 &, RIREH,
WRIAR 3B & OTRBR R T, KPBRITR O 725
AREICHELR LU, 40m/50idBE ERfTT TR O E
WHEETH B0, KFSHTTIRIRIEVEHETDH
b, Vo, (p<0.0001), HR (p<0.0001) 3 X ¥
METg (p<0.0001) &, KHBRITREOFBEREIC
wEE R L7z, B EKPRIT % FEEE T8 L
7-F§, RIRE R OIEBE AKFBITRICHE KT 5
ki, =192, kb klLy K30 E
S UEFAMINTOHRTRICIEL TED LR
TWAA, 7U0—3I NV TOKFHFETEIZBNTDH
AEICHAT S Z LR SN, KPBRTRD
AEAF OB R, BFAKP TR (L FIW)
HEIKF R Ly N3 bk cRIZEIA
7 WEIFIAKAE DT ORITRICIE, B LRITRE
AEZEROLR TR, LaL, K (FLy
FIW) PEE, KEIMRAZENTEAH TR
—INVTORTRICBERRMRERLA. 70
—INWEHWT, KEOFEIZ L HAMLT O
By & R S 19T, KR SITRICKE N
2B LWL oT, AMEHOEBEHAL
TLARENT VS, LA oT, REFEIIBIT
ZRREHOFEEROMRKOEHDO—2 L LT,
KPFTEEDOENHFEZEZ NS, KBRZHHO
HEEIX, KH Ly F I VBRATR2D.20TlI8
ML, EFAKETORTRINRI TS L8
WESINTVAS, WARL2X, KfPrlLy F3
VT OKFHRFTIE O KRR TR OF SR A OB
HE LT, KPSETOHE, HREZKOEHIIT
Lo THAN LR A LESH Y, TOHK
bRzl MRS TR ANDOHEEZH L Twb

FHY v b AK—IREE Vol 23

— 147 —

&L, ¥/, TR, KREEEES L CTREY
BlE LT LELNHBHOTREVHLEEELT
W5, BEEROEEIEIX, 7 IV TORITRICH
MY 5 EIMESNTVE D2, FHE S 19,
T—VEHBAITTE, EBRICAEZBE S KoK E
2T AHOT, VHHZHTL )RV REAANOF v
7 WL LY, T BB OB R HH
MLAEEBELTWD., 70— VKT, K
(FLy FIN) PEE, FERBBHZEDEWV
O T = VBT EMOKREAND F v 7 3 HER W
RHTRRVWIEEZ OIS, KREHOESRE
W&, Ko by B IOVERTRC R EEORE BT
BEE ) QEBICHMT A LARE A TS 20
S, EDHATHEEEIL 90m/53 & AR FE D KA AAT
DR 2EDRETH L., HFRICOVWTEEREN
Twiawg)s, KREEEHOWEESEEMOEREE LT,
HIED LR BHOMNAHE L TWEDT
FrwhrEEZILNS.

Vo, HR# & 'METg BT, (3IF[F L
Pl % R L 7B b 40 & KA 30my/ 3 HRATIRE D & 5
D % IEMG,,,, % i 5 &, BEEAGICBVTK
HRABITRO DA BIREE R L7228, fofsic
BHEEEREOON o7, T2, ThEThD
BTCBUTROAVEETHY, L2rd Vo,
HR B L 'METg KA BEEDFBO L Wik o/,
e 180 & AKH 40m/ST AT D E A D % iEMG,
DOWBTIE, BEEGHSB L CARESHIZBWT, K
FRATREO F BB BIRMEL R L7225, o
BAEBEIROON Lo, &I, Vo, &%
iEMG,,, DBt 5 BTh, KPHITHOREE
%, WRLE S & KB EE, [F— Vo, Dk
EHATREEIZIZE CRAEETH TV EEXS
nab. —%, WSS & OKRES 1, F—Vo,
DIKHFBATEE D % IEMG p,y 2370 & < 72 B HHIE IS
H Y, KPSTRORIBEIIRE TR LD LK
WeEZ b5, KK TOREEHOREEKT
&, KPR EBEORMRERTHY, FHO®



BTH 70 % DRAT DL T EREAMATKIRICE
Wanhi-z oz, 79— 3 vETiE, K (b
Ly FIW) PS8 E, HEBEIZ LW O

VIREADF v 7 FREN WD EEL BN,

¥72, KREBHICOWTLBRHOEE S, T
E EH~EL ETA7-00EBIBRINTT
DTHHEEIOND,

4. TE®

ARFZEIX, B LB X UKFBRITHRTOTHHE
BOAMRL LB T5Z LIC&k o T, ik
BATOH AR RHIL 72, |

MEEREE SIS, Py FIVERVRE
AT & AATHEE M R KIEHEE b T E S
KABITER (70— 3I0) & IokpRiTE
OIFEIETIEE B X O F RSB Ic oV T B L
Tz

1. B2 Eg0 & KH 40m/5 B X URE E 60 &K
30m/B AT T, 1T IZFRRRE D EBRAE 2 77 L
7z, BB 40 &R 20m/3 B ATIRECTIX, K HRAT
FRREOEERESE, ZOFETIE, KERIY
SFNOEEZH T TnWEEEZ LN,

2. 40m/SFTOREEIC X 5B B X UKk
1TREICIE, AIRRER, ARIAHDS X KRR ZEE
DIEEYDS, RAPAFTRICTHE 1L 7z,

3. [E— Vo, LV CORITRICIZ, BEMM B
X OKBRIE A DTGB AS, K RATR I BEE 23R
§AEMHFRD STz,

4. KPBRTHRORREH, NRILHES LK
BRZEHAGIE, A Vo, DR LAATR & 1212 U
HETH VTV 52, BHEf B L CAREHO&
HEEE, B LRTEEE Y SIS o7

PLEofERIE, EBLSTET, RO X =K
BT A RIB L T3,

1) KFEETIR, BHORENIKEL B2EHT
X, THEESOENHTENOEAIER S, EE)
WK D, LA, MBEOINEYF

— ¥ a rRREWESB L P EEZ LR ICEL
TOEBETOEIFO IV F 4 ay 70
B LTHNTHS. 2) MEOBEIKEL S
350 TCHk, EAAEANOBMITER SRS,
EHU X o T AN F—EREISHIML, Lk
RROIMBPMBR TR S, 3) KFPHT T,
[fl— Vo, L)V T O TR B O S B B 2 Lk
TERRLY, BIROZHHIBOTEEMESD S,

i

ARRFENCHT U THFRBI B R VW 272w 7z, B
AN ABFRESTT ¥ P AR— Y R22RA F I3
(W LET. 2B, RBEICBNT, UM
REKREBREE R MARBERICHFREH D %
B0 THREIZES L L THERET 5.

X #

1) Evans B.W., Cureton K.J., Purvis J.W., Metabolic
and circulatory responses to walking and jogging in
water, Res. 0., 49, 442-449 (1978)

2)  Gleim G.W., Nicholas J.A., Metabolic costs and
heart rate responses to treadmill walking in water at
different depths and temperatures, Am. J. Sports
Med., 17, 248-252 (1989)

3) Hall J., Macdonald L.A., Maddison P.J., O'Hare J.P.,
Cardiorespiratory responses to underwater treadmill
walking in healthy females, Fur. J. Appl. Physiol.,
77,278-284 (1998)

4) EHR, FEEE, KER, M kFrLy F
IV (flowmill) HATEEOIFRIGHIGE, AWK
KEFERMEEE £ 7 ¥ —BIFERE, 1,19-23 (1993)

5 JRHE, KEH, &4, EENFE, HEE
fil, EEMEKENE T Bk TOERHE, 7
¥ P AR-IRE, 15,78-83 (1994)

6) WMHERE, KEH, &4EE, BEfE, FLw
K BEEE (flowmill) % 7P - BEZO
KT OEERRE, KAIFEZN IV 2 B RIF7E 3
%, 19,1-6 (1995) -

7 WHE, AEE, SAER, EEME, HLw
K EEEE (flowmill) % HwV7EBRE, #

79 Y b RA— Y BHE Vol. 23



8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

JIwrgE, 88,11-17 (1995)

SHER, BEHE, KWER, i, KbSTaN
LEMORA, FERF, 15,60-74 (1993)
HHZEE, HREREE, EHE, M, kdBX ok
ERITEROMHRIEERRDISE, AGKASRE
Bty —MERLE, 2,2530 (1994)

AHFE, BHE, KAGEE, S4ER, e
¥, MmEs, REMOKEB X OB ERTEO
EEFOLOIE, RES%E, 40,316-323 (1996)

Wb —, B - BERBEOKP IR, B,

4,279-285 (1987)

il —, ENESE, REEER, i, THRAR-—
VEEIINTAH LK M- FEBOMH
B, AMAR—-VE - BE¥EAEE, 2, 33-38
(1990)

B, EEZEEA, TARER, i, Kkbyar—

F V7B - MR R EE A B R BFSE.

BATHEBED LA BV 5 TR ORIRWIEE),
BERFEMRACE, 12,1926 (1994)
Shimizu T., Kosaka M., Fujishima K., Human
thermoregulatory responses during prolonged
walking in water at 25, 30, and 35C, Eur. J. Appl.
Physiol., 78, 473-478 (1998)

BAaW—, HEES, JILEBA, fug—, Kb

BITREO TR ALY/ Y 8 — > OF ERERIRET,

TNAFR— V& - HERRE, 2,39-43 (1990)
Shono T., Fujishima K., Hotta N. et al.,
Physiological responses and RPE during underwater
treadmill walking in women of middle and
advanced age, J. Physiol. Anthropol., 19, 195-200
(2000)

Shono T., Fujishima K., Hotta N., Ogaki T., Ueda
T., Physiological responses to water-walking in

72 P AR -V FE Vol. 23

18)

19)

20)

21)

22)

23)

24)

25)

26)

—149—

middle aged women, J. Physiol. Anthropol., 20,
119-123 (2001)

Shono T., Fujishima K., Hotta N., Ogaki T.,
Masumoto K., Cardiorespiratory response to low-
intensity walking in water and on land in elderly
women, J. Physiol. Anthropol., 20, 269-274 (2001)
WIRER, ISR, R, ke, JLIE, K
HARAT & BE EARAT DA FAER I BRES, Y-
v 7R, 1,31-38 (1997)

HIGUHIR, PR, M58, #RiEE, s
=, KB rLy FI (flowmil) HITOIFN
F—{CHE, RMR B & U Mets, JUHAF—
BE - BHEREE, 2,129-134 (1990)

b ERKE, AR, NEFE, KA SRTIERL
HCHESH»?, 79 b AR—vRHE, 15, 252-
260 (1994)

ARk, KPR, MHE, SAKH, s zK
TRES X UBTREEOKFHT (7U—-3I0)
W B AEBENIE S RPE, HERERFEAR
— VEBERHAITSE, 3,61-67 (1999)

Prifid:, moHEk, RHefE, M, FEERRERRE
BE W2 25D < mlE OKHEBR IR ORI D
WT, BRIRA R — VRS, 16, 1469-1473 (1999)
LK, BB, BA%KE, Kpbly F3
W ARATIRG DRFREARBRERRE 22 & O T BOHIHEhIC K
ZTKEDEE, FH v b AR— VR, 16,
252-259 (1995)

Whitley J.D., Schoene L.L., Comparison of heart
rate responses: Water walking versus treadmill
walking, Phys. Ther., 67, 1501-1504 (1987)
IWARE, SphEd, EMRD, BHRK, Ly,
RGBS A D A TR BRATOAMARIRI BT 2 0
76, PEHKEETEE R, 42,19 (2001)



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8

