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The Effects of Water Exercise on Body Composition and
Bone Density of Obese Older Women for 12weeks

Young-Ah Kang

Department of Physical Education
The Graduate School
Pukyong National University
Directed-by Professor Koun—-Soo Shin, Ph. D

Abstract

The group of 8 women aged around 65 to 70 years, had over 30% body fat, and
no experience in a regular workout program, participating in water exercise held
by d district’s" health center 1s.in study. Another group of 8 women having a
same conditions but, ne:participation in a regular workout program from now

on is in study. So that the total number. of participants is 16 person.

The period of water exercise program is supposed to last for 12weeks.
During 1 to 4 weeks, it was done to do basic moves such as jogging, running
and moving arms in low strength. And 4 to 8 weeks, it was strengthened by
running harder and lengthened a lever long for arms and legs functioning of

the higher resistance.

The conclusions obtained from this study were as follows;



1. Body composition

1) Weight

It is shown that the group having exercise regularly has a significant difference in
losing approximately 3kg of the weight from 65.87£12.65kg(before) to
62.87+12.60kg(after) but control group only has a lose weght in about 1.56kg from
66.78+11.79%g to 65.22+11.02kg.

In conclusion, there is not a significant difference in losing weight between two

groups doing workout before and after.

2) Body fat mass

It is shown that the group having exercise regularly loses body fat approximately
2.19%kg from 2372+2.83kg to 21.53+4.37kg, by contrast, control group only loses
body fat about 0.99%kg from 24.24+3.82kg to 23.25+3.29kg.

In conclusion, ‘there' is not a significant difference in losing  weight  between two

groups doing workout ‘before ‘and after.

3) Body fat percentage

It is shown that the group having exercise ‘regularly loses body fat percents
2.03% off from 36.40+3.56% to 34.37+3.97%, on the other hand, control group loses
body fat percents 0.76% off from 36.02+3.13% to 35.26+3.41%.

In conclusion, there is not a significant difference in losing body fat percentage

between two groups doing workout before and after.

4) Skeletal muscle mass

It is shown that the group having exercise regularly gains 0.88kg of skeletal
muscle from 22.4+2.83kg to 2248+3.22kg, and control group loses 0.0Zkg of
skeletal muscle off from 22.52+1.99%g to 22.50+2.58kg.

_Vi_



In conclusion, there is not a significant difference in changing amount of skeletal

muscle between two groups doing workout before and after.

2. Bone density

1) BMD

It is shown that the group having exercise regularly increases 0.05g/cm?® of
bmd from 043+0.06g/cm® to 048+0.08g/cm? and control group perks up only
0.02g/cm? of bmd from 0.41+0.05g/cm?-to-0.43+0.09g/cm?.

In conclusion, there is neot a significant change of BMD between two groups doing

workout before and .after.

2) T-score

It is shown that the group having exercise regularly increases0.15g/cm?* of t-score
from -0.85£0.76g/cm?® to ' -0.70£0.92g/cm® and control group perks up only
-0.05g/cm? of t-score from -0:90+0.8lg/cm® to -0.85+0.84g/cm?.

In conclusion, “there is-not a significant change of T-score between two

groups doing workout: before-and after.
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1) A5 Wst

AZFe Wats <% 623 <
d - 65.87+12.65kgel A RF F  6287+12.60kg o= 3.0kg 2l EHA
(p< 01 #dekdi, RS 66.78+11.79%gol Al 65.22+11.02kg o &
1.56kg #FAaksd ot {9 Aol Rl Jeb3h AF Wstol dig A

JAT}, <E 7>l mE wisp 28] E A FNE o3 o]7)

I8 1>e)A B HES} Zol AT *+F

6 FTes A5 AT W3} (9] © kg)
At 5 A =5 5 t p
A3 (8) 60.87£12.65  62.87+12.60 3.70 0.01 5
o = (8) 66.78£11.79  65.22+11.02 1.34 0.22

#x 1 p< .01
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E 784 3 AT Wt (%91 : kg)

ek A3 (8) o = (8) t p
5 A 60.87£12.65  66.78+11.79 -0.16 0.88
TE 5 62.87£12.60  65.22+11.02 -0.42 0.68

oo - ODesxoess

67.00 -

66.00 -

65.00 ~

=y
o &P 0
63.00 -

6200 -
6100 -

|]9_

== CH=S

[

a9 1A= o)

2) ARG W3}

AA k] WMale <E 8>3 <ad 2>oA B ule}l o] A e &%
A 2372+2.83kgol N % T 2153+437kg o= 2.19kgH A o f95)
Alp< .05 FAasHa, dixzatS 24.24+3.82kgoll 4] 23.25+329%kg o =
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(&9 @ kg)

At &5 A &5 t D
A T(8) 23.72+2.83 21.53+4.37 2.51 0.04x
) =7 (8) 24.24+3.82 23.25+3.29 2.09 0.06

* 1 p< .05
¥ 9 A 7 AR kel Wz} (¢9 : kg)

EdR=s 213 F(8)  Z T (8) t D
&5 A 2372+2.83 24.24+3.82 -0.65 0.52
5 = 21.53+4.37 23.25+3.29 -0.97 0.35

o==NoE2==
24.50 =
24.00 -
23.50 -
23.00 -
X |ees 2230 -
(k@ 2200 -
21.50 -
21.00 -
2050 -

2000 1

Al CHEZ
a9 2. AA o] W3}
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BA

£ 10. FoE A-F AATES A3} (&9 1 %)
s rE A e BN t D
AE Q) 36.40+3.56 o457 +3 0 5.12 0.003:
o 2= (8) 36.02£3.13 35.26£3.41 1.93 0.08
sk 1 p< 001
® 1L A 2 AALEe Wt (&9 %)
ek A (®) o Z= - (8) t p
5 A 36.40£3.56 36.02+3.13 0.25 0.80
5 5 34.37£3.97 35.26+3.41 -0.54 0.60
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(&9 @ kg)

X7
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o
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~H

0.95

-0.06

22.47+2.40

21.91+£2.28

(8)

M
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22.50+2.58 0.02 0.98

22.52+1.99

o) 2 74(8)
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2. 2Ax9 W3

1) BMD®] ® 3}

BMD<] W3l <# 14>9F <a¥ 5>olA B whe} o] AP &
A 0.430.06g/cm?ol A 5 F 048+0.08g/cm?®= 0.06g/cm?® F2]3tA =713
3, 2T 0.41+0.05g/cm?oll A1 0.43+0.09g/cm* 2.2 0.02g/cm?*% 7}F8F 3 &
u, fFoe zholE itk " 7 BMD Wslel ok #AdAd, <® 15>

A i vhsh @ol ¥ A3 FeAME fo@ Aol7t gLk

#* 14 &F¥%5 -5 BMD®| ¥3} (9] g/cm?®)
et 5 . s T t p
AE(8) 0.43+0.06 0.48£0.08 -2.37 0.04x

o 25 (8) 0.41£0.05 0.43£0.09 -0.81 0.43
* 1 p< .05
3% 15, A< 7F BMDe] ®3} (&9 g/em?)
e A7 (8) o 2= +(8) t p
e A 0.43£0.06 0.41+0.05 1.04 0.32
TE ¥ 0.48+0.08 0.43£0.09 0.96 0.35
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-0.70£0.92 -1.14 0.28
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-0.90£0.81 -0.85+0.84 -1.00 0.34

o) 2 74(8)
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B
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1. AAxA e ¥

1) Azl ws}

AMA = 717 o2 A2 2(body)ZF Al A H(lean body mass) o2 -4 o
Ko, oA Ard Hs) HdH7F 2H ATl Frksta R R oA
A Hls) A7 Be we ASel dastA A 5o AT Hdae
o] 7HA] Hgke] A BTl B Erol He Ae®m d#A v
(HTh, 2009).

A21](2011)= Deep Water Exercise Program©] W|RFAEo] wE oA
o AMAFAo WA FFAAM AT &&X 65.85kgol A 25 F 63.85kg
2 fastd e ol gk 2ko]l(p<. 07F kil Balskelth

20920118 27 FH2 T ol v Egloddlel- A xAd, g, @

’

TAA L AT A FHH = gk A 5 d 61.10+2.04dkgol A &
T

3 60.02+2.08kg 0.2 1.08kg AAadha, EAHOR FolaA HadY
Thal H skl
g5 (2008) 0] A7k AT 7Y vkl o] AlATY B A A

MAE GFoA FTRVFHEE &5 A 7286+941kgol M +F F
71.65+1048kg o= 12lkg #adden, EAHoZE F938A(p< .05)
Atk ®astsith.

Aold (2007)¢] 165F7Fe] ofFrol=H] Fo] wmdojde] Az, Ay,

Zjl



64.3526.1 kg ol 4]

A

[e)
s

Fol] A

;OO

gl

FaA o (p< .05) Rl

%95

, A=

62.38+5.49kg ©. =

Aot

1A 523 el 7
57.71kg o 2 2.87kg 74

ehat o},

A
fie

2ol (p< .05)7F 1}

ki3

#)

tgom, B4 RS

)

5 62.87+12.60kg <.

65.87+12.65kg ol Al &

FA (p<05)

)

9
(2011), 9FE<3(2008) 8] A7 AZ e} o] AFo]

[e]
T

tgom, EAHoRE

)

3.0kg &

229

21 (2011),

ol
fite)

Nlo

sy

Z

oF A8k, &old(2007), 81200609 A7 2 ete A

7}

el

N

B

Ao, dabe

-
1

FEo] vehy

A 3%, AFAE 12%), AAE 27%

2 12%,

G+
w

5

fvze)

(

A

G+
a

E(Z

vzl

15%

3, 2009).

o

o

+

TH(

;OL
N

N

) 2

¥

AO

vzl

A

A A 15%) 5

°](2011)¢]

N
4]

o

21.99+7 66kg

2358+7.8%kgol A &% &

2

oANA &
A (p< .05) A3t

)

aF

#)

2 1.59

_34_



Hold (2007)] 165°7+2] ofFtolz2H] fFo] wwdojAde] AlAzxA, A,
XA v xE= G S5 A 2249+464kgol A &5 T 21.63+4.81kg
2 0.86kg #FastgoH, FAHCZE o3 A(p< 001) #AASIATHL B

A4HA(2007) A4 AAGHJNES] 0] AAZLH SdEo v A
Gako| A T2 AAl A 252642.22%, T2 AA] F 24.81+2.04%
2 045% % #Aa% Aor yeyton FAA HS Ay Fo3Hp< 053
o5 Htta Hiskgrh

A5 Y(2003)9 FELEol A=A AR FAH WA=
5

s

o A 21.05+6.94kg S =
(p< .05)AFo] = H AT
2 AFdM= & A 2372+283kgolA *& T 2153+437kgo =
2.19kg #AaetdaL, AR fFo sk Al(p< .05) Ak
&F0](2011), deob& (2007, 4HA(2007), A 5 (2003)) A+ 4 ¢}

2ol AAWF) FELE Fol pastdl EAAGZ Fold Aols U
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35.8544.73% = 154% 4% Aoz Yeon, o3k Ao (p< .00D)E

A (2008)2] 1257 £FEC] weolAge] AF AAELE, d9 2

T 5 0.62+056%7 sk, EA

o] AH(2003)¢] FFEo]l T HIvkg ] A=Y dFA A wA=

kol A At 19.752354kg oA 191483 70kg 0.2, FEwk 22.42+4.54kg )

A 21.61+4.87Tkg &F A 8k Ao 2 et om B YO R fd zfo
& HAvtal Btk

A (2008) 0] FEEol R HAALBEA oA EAel vA= FF
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fr
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do
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ol
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o7 % F5A(p< .05) A sHA T
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87719
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=
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EE f714e] 35%, F7170] 45%, ol 20%2 TH) ek f71Ee
AES} AZRAR olFolA glow, Feha A7 MERDS 0% A

57£0.03g/cm?el A &% F
Bgto, SAHR fFoldh
zpoli= YEA gta A F TS &% A 058+0.01g/cm?l A 5
% 0.60+0.02g/cm*Z 002g/cm® S7Fsk Ao = UElyton EAHo=R
e (p< .00)20]E K AT T B sk T
W (2004) 9}, P HEA e A QB 5LEo] AA A

E_ 4o

0.58+0.02g/cm?® 0.0lg/cm?® F7}3F Z o=

H#HE a5 % o5 s wAsT g AdES e A
1.07£0.17g/cm?*el A & $ 1.09£9.26g/cm*® 1.87% S7FetAaL, TF o

1.06£9.46g/cm?o1 A &% ¥ 1.06%9.15g/cm?E 2ol S Wo]A| gkgtony
SAAORE fFolgh Aol7} gldthal B skt

A8E(2008) ) 1277ke] ofFtot2n] S5 AT FEZZ 1 o] oA 1=l
=9%=¢ PTH, IGF-T °f WA= G3olA dE 9= 812+.12g/cm?ell A
816+.12g/cm*& 05%57F stsloy, BAIoRE Foek zeol7h gtk
1 arsk et

A2H4(2008), HZH(2004), PeF(2008)2] AFAIe} o] FUL}

2
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=

T-score

a5y ¥ &2 BMDe}

-
1

T-score

FUEF, 24 o] -19]

ol

o & T-seeteZk - 2.500]

-
n_

A2 U

)
I

—
fite)

2009).

o

121(2006)2] A 7]¢

2l

-0.02+1.03g/cm* &
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=T

- 0.46+1.63g/em®e A &5

RN & ~F
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17} 148%

)

+

258(2000)9] ¥ 0%
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1)

2)

Ao Wee Adze 2% A 6587+1265kgolA &F F
62.87+12.60kg > 2 30kg FA(PS 01) A3l Rt
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