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Practical of stretching program for water exercise in elderly subjects
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Table 1. Age and physical characteristic in subjects.

All subjects Female Male
n 18 13 5
Age (rs) 69.747.7  66.9+8.6  70.4+4.2
Height (cm) 154.248.1 151.2+6.0 161.8+8.3
Weight (kg) 56.649.4 53365  64.4x11.4
BMI 23.843.5 23.4+3.4 24.6x4.0

Values are mean *S.D.

*EEMAERER AL~V - ¥ X7 AFHERL (Lab. Graduate School of Sports System, Kokushikan University)
o E LR KFARF EE A R -V EFHEE (Lab. of Sports medicine. Faculty of Physical Education, Kokushikan University)
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Figure 1. Content of water exercise program.

Figure 2. Image of rope for stretching in water
exercise program.
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Table 2. Comparison of BP, sitting trunk flexion and VAS. in each program.
pre post disparity
Stretch SBP (mmHg) 143.0+3.9 133.0£3.6 * 8.6£5.6
DBP (mmHg) 79.5+£3.5 77.34£2.1 1.843.7
Sitting trunk flexion (cm) 30.842.5 33.4423 ** 26409
VAS. (Shoulder and arms; mm) 23.3£5.0 18.1£3.6 * 53423
VAS. (Low back; mm) 23.9+4.4 18.3434 * 5.6+£2.2
VAS. (Legs; mm) 23.6+4.4 169433 ** 67424
Normal SBP (mmHg) 142.0+3.1 135.0+4.0 * 7.0+£3.2
DBP (mmHg) 79.342.1 77.9+4.0 1.442.3
Sitting trunk flexion (cm) 29.6+2.5 30.842.3 1.1£0.9
VAS. (Shoulder and arms; mm) 24.7+£5.3 17.243.1 * 7:5£3:5
VAS. (Low back; mm) 23.1+£5.0 15.842.8 * 7.243.3
VAS. (Legs; mm) 24450 16.4+£3.0 * 8.1+3.4
Pre VS. post : *p<0.05, **p<0.01; Values are mean *S.E.
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Figure 3. Comparison of sitting trunk flexion in each 30
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Figure 4. Comparison of VAS in each program.
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Figure 5. Ratio of improvement at regional parts of VAS in each program.
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Figure 6. Comparison of pleasant moods scores
after exercise in each program.

EEN IS B R OHERR L T 5 B2k 0#80%
WELTWEHDD, KT LTWEENK 2EH A
bN7ze —JH. Stretch 7027 5 A Tld MY
DETOFAAN B -CEEIRICH L F 7234 L
TwBH, KTERLAFIETWED) o7 (Figure
5)o

4. DEEOLEE

BIOT S ARTHRILET ¥ r— P 2ERL
72 ZA, BOWRGORETHD [Ar#EHLON
TWa] [RBLLTWS] [Rad L] OEEH
DA AT HNormal 712 75 A, Stretch”
75 ARE»- 2 (p<0.05, Figure 5) . —hR

Bo THUTHNAKHEEN Tk, YW R EEEAE
&, BIRERVBER AT IFTIVRT VT
Y UERICER LT mMERE LA LT
HEEZOND, IROHDFL &, IS &AM
BROREI L ZL0HG) 5y 7 AEKEL 2 5
ZERIME DI - WRIEAICHST5EE25
. COL) RIEAVHEMNICHRICRELZ S 2
BEERIER D268 TwbeEZOND,

ARHEE T RIE, EBY AT AT A5 -
M ZIR Lo KPBRITRARPRA MLy Fid. B
B - BRI ORI, & - Wi oW, B
DEBEOHM EY 2L D DL, AFEEHIZ L S
IROBIRKIE R EVHREE R IE TV L EE
Z bbb, FECStretch 70 75 Ak, JEREER
MEICEE A B2 E DL VTEREIINT S
BT EROMRPLHREOREIIN G TELHD
EEZON, FEUIPEToLEIOND, F



KEEENHCHITB XMLy FOERE

72w VASOFHIIZ & D FHHENDOTRITHER
TRIZBWTEWEEZ bhT,

Stretch 70 7 J A, BEREEBIZVASOI
L3 L MEErAON, —HFBREOTO TS
ACBWTR, M ERHRPELVBOOKT TS
WHEIREN =T Z2HVIA MLy FR
HHbL—=r 7, MADOHERRICL > T
MER N LAARE 2ol E 2z ohiz
P, BRI 075 LBV TIEETD
PEEBEICN L, PR LIEREL RITTRER
HiEBne LA SN,

T 7 HBEOLEN R FEEIZO W TStretch 7
Ty g Ak, BORSORENE . MREER
TREMERNZ &2 6, KT EHORER O 7T
FoLAOMPELEZ LN, FHRERVASTAHALN
FRRICNT 57075 LA DRYMEEMNT B
REiol,

AR THW T — 73, BEREPEL, BT
BEwE I ns, 8k EBEEO &
KNIEHE ERT AL, FHMEL, BETRS
100cm. LW TIOCmBEDOLDNEF LW EE 2
HiZze

¥ & B

ARFgEIX, WA T =T —7 % Bk
B0 5 L%, ALy FORRELEME
ODHEERICOWTEHEMEZRIEL 2L 25, B
TOMREHR.

EEHROMEMEIGEBHL VETLTCwSZ L
PREN, TR EERIICHY, a—
TEHWIZA Ny FTury S A B TRAEEICH
EL7z0 B LR BEHEROCHEOVASICH LT
. £To7usr 54 THEEZRL, FICTHED
HMLEDBEPro7z 2. VASOREFRZIu—7%
HWwizA by F7rury s aiiEml. BpBisd

BRweFEZ LN, Ih50MEE, LENICR
WERGOREEFN &R IO ST ATHAIL
AREN, KPEBHIBNTA MLy FORER
B — U T ERAITO P S REOMER: - WK
FRAEMBE TR T TADVEDTH DI EISE
BENT, SHRIZHEDORRBETLE#ED, N
I—YarviEHRelLlirurss sk rPEh
72

A 78I A R AR T A FERT 20044 BEAF ZEB)
W& SV TiTb iz,

51M - 2EXH

1) Atsuko Sugano and Takeo Nomura: Influence of
water exercise and land stretching on salivary cortisol
concentrations and anxiety in chronic low back pain
patients, Journal of Physiological Anthropology and
Applied Human Science, 5 : 175-180, 2000.

2) Duncan, J. J. et al.:The effect of aerobic exercise on
plasma catecholamines and blood pressure in patients
with mind essential hypertension. JAMA., 258, 2609-
2613, 1985.

3) Huskisson EC: Measurement of pain, Lancet 2: 1127-
31, 1974.

4) IIERE, SVABCE ., RIS - #7a—-L7 IV,
VoV, TUFLFT VY B LU AMPRIBIZRIE
THBBAMREOEE, RERY¥. 12, 201212,
1994,

5) LA A, ¥ B EBIIH T IBEHEROKIE.
BRI & fEBR. 16 © 471-489, 1975.

6) Michelsen, S., J. E. Otterstad: Blood pressure
response during maximal exercise in apparently
healthy man and women. J. Intern. Med., 227 : 157-
163, 1990.

7 ETFRIE  KAEBORE., ETRE. REFE
(%) KukBkoBER & EE, SFRMR, ®E .
pp2-911, 1983.

WNRB 7774y b FA—KofdiEL BA
#L. HE. 1996.

9) Sholander, P. F., et al.: Circulation adjustment in rearl
divers. J. Appl. Physiol., 27 : 323-327, 1969.

10) $AARBUE | EB L EHREE: TO A H =X L L H]L
HHEEUZE., 40, 248252, 1995,



