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, AFE AFTA(RAGLY], =P
)& o83t St

BMIE £3€ A%, AF223H(AF(Ke)/A
Hm)?] & olgsle] Atstart.

232 4 (grip strength)®} 718 (pinch
pressure) &2 ZAsIHct. otEle AL &9
238< 3371 $48ke] Bulb Dynamometer
(made in U. S. A., 0-30 psi7tAl &8)&
o] &3le] ZA3stAn 718 (pinch pressure)
2 9x9 A= F= g2 23 A3
Baseline Hydraulic Pinch Gauge(made in
U. 8. A, 0-22.5 KeZtAl &3)& AH&3Ho
Ax 9} 9x1z A FHol KgZ FHAnh. o
23l 27198 (pinch pressure) < &% Z}7} 3
3] EAste] HAFS o]t

AL ole i8S Erl #8l American

College of Sports Medicine(1998)°) A2

Wl & rlErlE SAsiT § &2 o
AR 39 2 Fstu @ &2 TEAE FHY
FHZ SM FEg YHREE A=Y F gE
&7k Aole] 7bE FkE ZolE 232 5%
& #(emeg £2pt 2
27t AE&TE fA40 & AL Avj@n. &
& &8 oA8IE o HAF £ iR ¥
dejellAl Erteal Erte Afo|REA o] HolE
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AP A4E $3 FA¥oR S
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A3 Hstd AMg3iaact
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oA gdxie] HadsE-e 4de 49.824),
ZTE 51.6248 tjRTo] A4zt wstev & &
zlele gl A HoAdHL 50.684 09Tt
Fael &g, AEYEE KT &ol7t gl
Al ol 156.26cm , W] 156.48cm
2 F 29 zole gt AA FFATL 156.36
cm(range = 149 -162.4cm)olc}t A 5& Ad
o] 59.41 Kg, ti&we] 59.10 Kg & F &9
Aol gdn HA HIAFL 59.26 Ke
(range=53.50-70.00Kg) ol BMI= 43+
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] 24.37, tix=To] 24.19°191 A
2 % B oselateldnh me AUEH e
22 ofde] AT AT A5 o 2} 92
78, 2 95 fdde BAdCE 49T Aol
WolA glol $% ot Alejelm £AY AW
g B % ArKTabel 1).

ty o o 3

[¢]
i

2

~

78BS

1) A7 A8E gz AFe 48 F
Aol 7k A& Holth,

(Table 2)dX¢} o] £5&5S 65T AAS

o] Ay AMFS A48 A 59.41£4.40 Kgoll

A AY ¥ 57974393 Kg2 F9siA 743ty

o8 (p=0.000) 2T 4F A - Fo FY& 3}

(Table 1> Homogeneity test of general characteristics and variables between groups

before the experience

Experimental

Control Group

General .
o Group (N=23) (N=21) ) two tailed
SZ;Z)C]ZZHSUCS & Mean(SD) or Mean(SD) or xort prob.
Frequency( %) Frequency( %)

Age(year) 49.82( 5.52) 51.61(6.53) -0.985 0.330
Religion

Catholic 5( 62.5) 3( 37.5) 2.70 0.609

Protestant 6( 42.9) 8( 57.1)

Buddhist 5( 50.0) 5( 50.0)

Other 2(100.0) 0(0.0)

None 5( 50.0) 5( 50.0)
Education 2( 40.0) 3(60.0) 0.584 0.900

Elementary school Middle 7( 50.0) 7(50.0)

school

High school 11( 57.9) 8(42.1)

College 3( 50.0) 3(50.0)
Marital status

Married 18( 51.4) 17(48.6) 0.940 0.625

Divorced 1(100.0) 0

Widowed 4( 50.0) 4(50.0)
Height(cm) 156.26( 3.11) 156.48(3.14) -0.228 0.820
Weight (Kg) 59.41( 4.40) 59.10(8.47) 0.260 0.796
BMI 24.37( 1.95) 24.19(1.88) 0.310 0.758
Right Grip Strength(psi) 9.15( 1.36) 8.07(1.74) 2.299 0.027*
Left Grip Strength(psi) 8.30( 1.36) 7.92(1.31) 0.929 0.358
Right Pinch-Pressure(Kg) 8.69( 2.07) 8.33(1.87) 0.606 0.548
Left Pinch-Pressure(Kg) 8.08( 1.98) 7.38(1.37) 1.357 0.182
Right Flexibility(cm) 9.26( 7.36) 8.69(6.84) 0.269 0.789
Left Flexibility(cm) 16.55( 8.91) 13.66(8.32) 1.108 0.274

* p(0.05
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(Table 2> Comparison of Body Weight within and between the two groups on

aquatic exercise

Before After

Difference

. a b
Croup Mean®SD  Mean+SD t P Mean*SD b P
Exp. 59.41+4 40 57.97%3.93 7.324 0.000 1.44%0.94 4.727 0.000
Cont. 59.10£3.47 59.23%£3.14 -0.471 0.643 -0.12£1.25
t* :paired t-test t° :unpaired t-test
Exp. ‘Experimental group Cont. :Control group
o]7} gltHp=0.643). A% F F ¥ AFL 2 {3 F7REE e (p=0.008) H2TFL 4
43 Zelzt A9 Hp=0.000). d AT ol Aert gl (p=0.204). 4

>

2) A27Hd - AT 4
R

F Aol7k 9ie

{Table 3)°|Aje} Zo]

A O

FEEFL 6573 A

o] 4379 BMIe 49 & 24.37£1.95 oA
438 F 2377175 2 fYsAl Fadien
(o]

(p= 0.000) AzZe A% A - Fol FF Aol
7F 2tH(p=0.643). 438 ¥ F T BMIe
g 27k AT p=0.000).

2) A37H - AdeE dxe

2
d
—‘ql

g3 £2309 & A {93 zolrt AT
(p=0.004){Table 4). =% A3 Ao =337 4
2 dx2ee 95 98 Fe /g Aozt %
o] A3 A & g TSR o 48 F o
g ¥ug 23 (Table 5) & Zo] $= o=be
AE8zd dizZd #FoF Aot AATHp=
0.010).

(Table 5) Right Grip Strength between
the Experimental and Control
Groups after the Experiment
using ANCOVA

=
o]z} 912 o Source  SSAfMS F signif.
Aozt 512 glolet o ] Covariate 51.023 3 51.023 42.811 0.000
FEEE T Ao ¥EE FYiy] Y3 A= Group  12.338 2 6.169 5.176 0.010**
o2 Wlm A} (Table 4)9 Zo] APFL 4 Error ~ 48.86441 ~ 1.192
_ . = . Total 3756.50044
#A 8.30+1.36 psicld A@%E 8.67+1.44 psi "0,?«) 5
(Table 3> Comparison of BMI within and between the two groups on aquatic
exercise
Gro Before After @ Difference (®
TP Mean*SD  Mean*SD Mean+SD p
Exp. 24371195 23.77x1.75 7.308 0.000 0.59%0.39 4.755 0.000
Cont. 24.19+t1.88 24.24%x1.77 -0.471 0.643 -0.05%0.50

t* :paired t-test t* :unpaired t-test
Exp. ‘Experimental group Cont. :Control group

(Table 4> Comparison of left grip strength within and between the two groups on

aquatic exercise

Group Before After @ Difference ¢ o
Mean*SD  Mean®3D Mean*SD

Exp. 8.30t1.36 8.67xt1.44 -2.919 0.008 -0.36+0.60 -3.086 0.004

Cont. 7.92x1.31 7.80%1.45 -1.313 0.204 0.11+0.41

t" :paired t-test t® :unpaired t-test
Exp. ‘Experimental group Cont. :Control group
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(Table 6) Comparison of left pinch pressure within and between the two groups on
aquatic exercise

Group Before After 8 o Difference {0 p
Mean®*SD Mean*3D Mean£SD

Exp. 8.081.98 847+1.70 -3.332 0.003 -0.39£0.56 -2.455 0.018

Cont. 7.38£1.37 7.26%1.48 0.678 0.506 0.11%£0.80

t" :paired t-test t° :unpaired t-test
Exp. Experimental group Cont. :Control group

(Table 7) Comparison of right pinch pressure within and between the two groups
on aquatic exercise

Group Before After ¢ o Difference ¢ o
Mean*SD MeanSD Mean£SD

Exp. 8.69+2.07 9.19*1.65 -3.391 0.003 -0.50x0.70 -3.337 0.002

Cont. 8.33+1.87 8.14%1.85 1.321 2.202 0.1920.66

t* :paired t-test t° :unpaired t-test
Exp. :Experimental group Cont. :Control group

(Table 8) Comparison of left flexibility within and between the two groups on
aguatic exercise

Group Before After @ o Difference b P
Mean*SD  Mean*=8D Mean*SD

Exp. 16.556+8.91 11.65%£7.92 8.158 0.000 4.90+2.88 6.211 0.000

Cont. 13.66+8.32 13.55*+8.70 0.234 0.817 0.10£2.14

t* :paired t-test t® ‘unpaired t-test
Exp. ‘Experimental group Cont. Control group

(Table 9) Comparison of right flexibility within and. between the two groups on
aquatic exercise

Before After Difference

a b
Crroup MeantSD Mean*SD t p Mean*S8D t p
Exp. 9.26x7.36 6.02+5.13 5.705 0.000 3.24+2 173 4.708 0.000
Cont. 8.69%6.84 8.64%6.95 0.128 0.899 0.04+1.70
t* :paired t-test t :unpaired t-test
Exp. :Experimental group Cont. :Control group
3) A47kd @ HA¥ETTI diz2Te gL A9 E fostAl F7etd e (p= 0.003) dzre 4
T Apol7} gh& FHoloh, g A Fd feld Aelrt AUt (p=2.202). A

(Table 6)M Zo] FFE&FS 65T AAT 5 5 29 & ™S /oA zelst U
ARTY] 25 7192 4% A 8.0811.98Keel S(p=0.002).
A A¥FE 8471 T0Kg= HolstA &7 ]—6]-3}_]_

(p=0.003) 2T A A - Foll felt 2bol7t 4) A5ZHE ¢ AEEH xRz fade 24F

AN p=0.506). 498 & F T & ™ T zte)7t A& Zojet.

& Frel @ 2oz AT p=0.018). 6771 FEEE F 4ETY 4 4 AF §<
AT $5F A718e (Table Tollreh Zo 32 16.55+8.91cm °lA A& F 11.65%7.92

-5 .
A8 F8.6912.07KegolM 2¥ ¥ 9.19*+1 65Kg cm 2FAE: F9AL FY3A Ebeteal(p=
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0.000) sizwe AF A - Fo f2Ag zo|7} ¢l
AtHp=0.817). 48 F F # FF FAHL
9% o)zt AAHp=0.000){Table 8.
(Table 9)°ll & ule} Po| 3% F AdF
9 $= {AME 9.26£7.36cmolM AF
6.02%5.13cmZ #3H F71e AR JEgm
(p= 0.000) AZFL HE A - Fol /K3 Ao
7} g (p=0.899). 48 ¥ F U &
dAdE felg atolrt ARHp=0.000).
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2 A9 s els JddT

A AEHoE £3%E 3ld e Mg B
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Abstract

The Effect of Aquatic Exercise
Program on Body Weight, Muscle
Strength and Flexibility in
Healthy Middle-aged Women

Kim, Jong-Im* - Kim, Tae-Sook*

Purpose: Aquatic exercise program is
known to have positive effects for health
maintenance and improvement in inpatients
with arthritis. Aquatic exercise program
could be a way to obtain wellness in

middle-aged women. However, there have
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been few studies to evaluate physical
function. The purpose of this study was to
identify the effects of aquatic exercise on
physical health such as body weight, BMI,
muscle strength, pinch

healthy

strength  (grip
pressure), and flexibility in
middle-aged women.

Method: The subjects of the study were
fifty healthy middle-aged women (40-59
years) who had no experience with exercise.
Twenty five subjects were assigned to the
experimental group and 25 to the control
group. An aquatic exercise program which
consisted of approximately one hour of
exercise in the water, two days per week,
for six weeks was given to the experimental
group. Data were gathered from October
2000 to April 2001 using a questionnaire
and physical function measure tool (pinch
pressure, grip strength, weight, centimeter
ruler). Data were analyzed with the SPSS
win 10.0 using frequency, t-test, x? test,
paired t-test, and ANCOVA.

Result: The results of this study are as
follows: There were significant differences in
body weight, BMI, right, left grip strength
and right and left pinch pressure between
the two groups.

Conclusion: From these results, it is
concluded that the aquatic exercise program
for healthy middle-aged women can be
effective in increasing physical health in
these women.
Key words @ Aquatic exercise program,
middle—aged women, Body
Weight, Muscle Strength,
Flexibility
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