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ABSTRACT

Effects of swimming exercise on core strength and
health—related physical fitness of middle—aged women

Mun gyeong—chan

Advisor : Prof. An Yong—Deog, Ph,D.

Major in Physical Education

Graduate School of Education Chosum University

The purpose of this study was to investigate the effect of
swimming exercise on core strength and health — related physical

fitness of middle — aged women.

1. The change in core muscle strength before and after swimming
program showed statistically significant increase 1in experimental
group.

Particularly, there was statistically significant difference between
the core slope of 90°(F = 3.637, p <.05) and the core core strength
of 53.10 £ 8.48 and 59.30 £ 16.25, respectively. (P <.05), and the
right tilt was 90°(F = 2.748, p <.05). The pre—core strength of the
experimental group was 52.30 X 8.07 and the post—core strength
was 58.60%+16.87 (T = —1.673, p <.05), respectively. The swimming
movement showed the most significant difference at 90° between the

left and right sides of the core muscle strength.
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2. Changes in health—related physical fitness before and after the
swimming program showed a statistically significant increase in the
experimental group.

In particular, the difference between endurance and cardiopulmonary
endurance was significant. The muscle endurance of the experimental
group was 20.20 * 9.78 before the program and 28.30 =+ 10.86
after the program (t = —3.763, p <.01) (T = —5.061, p <.01) after
the program. The results showed that the endurance was improved
after the swimming program.

These results confirm that the 12—week swimming exercise based
on the swimming program applied in this study has a positive effect
on improvement of core strength and health related fitness.

In conclusion, swimming exercise is effective for positive change
of core strength and health related fitness of middle aged women. In
the future, it is thought that middle—aged women with aggravation or
lack of health or low back pain will have a positive effect on the
exercise program as the exercise program for strengthening core
strength and health related health. The correlation between
swimming power and core strength was also found to be the highest
It is seen as full front core power capability. The muscle strength of
the front core 1s the most necessary strength to balance the
horizontal and backing, and it is easy to kick the kicker with this
strength.

Based on this foundation, core strength and swimming movement
are related to each other, so that core strength is improved.
Therefore, it 1s thought that exercise can be synergistic if we
understand this correlation well. However, in the 12—week time
period, there were few points such as number of exercises, time and

intensity, and the control of the experimental group was not perfect
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and the subject itself was limited to middle—aged women. Therefore,
in future studies, it will be necessary to expand the scope of study,
to extend the study period by years, to diversify measurement

methods, and to develop swimming exercise programs in more detail.
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<E-2> AT A AAE 54

N Age(yrs) Height(cm) Weight(kg) BMI(kg/m’)
BT 49.1 157.8 548 22,01
(n=10) +4.77 45,17 +6.71 2.9
e 50.2 15663 555 22.48
(n=10) +355 +5.16 +5.28 +1.74

All values Showed mean+SD
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o
Mo
offt
(&l
it
[
et

Time
(week)

Exercise

Exercise
Time
(min)

Exercise
Frequency

Exercise
Intensity

Warm up - 2EHA, Az

10min

Main
7EEE ‘ﬂé

‘%‘ H217](1003))

17 )(25m<43])

40min

Down - 2~E#A, A%

10min

50—60%

Warm up - 2EHA, A=

10min

Main

g 2}17](25m<4.3])

A3 (25m<43])

A gellA] vl =E2]71(50%])
1|4 (25m=63]),

WA HFeAp|(503])

40min

Down - 2~E#A, A%

10min

60—70%

Warm up - 2EHA, A=

10min

Main

A3 (25m><63])

1S3 (25m<63])

e EAp7)(25m=<43])

AT A7) He S EH25mx43])
Hed FHd|o](25m=<63])
217 (25m=43])

Aol B.(25m=43])

40min

Down - 2~E#A, A%

10min

70—80%
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6. 2= H

pd

0

Ar

o]-gste] EE

= SPSS ver. 20.0&

FAA A=A

-(:51_

g 9

e
RS

2

Ho
G

—_

o

0

x
Ar

o A A

3

b

A

Wt A

sl %

g 9

44 A

N

st

5% =
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V. 4723

)
—_
0

mo

o
ﬂ_mo

go
)

!
xr
il

=
1%

B7] 9

)

Ao
H

=

=

5t

wolx g
[e)

o]

o] 57.10£13.57, AFF FojF#Ho] 62.30+£14.26

2fo] 7Ht=—2.420, p<.05) tEbsHL}.

82 52.30+£11.19, A Zoj+ge 52.40+11.230.2

Aol

o)

i

}

=
°

=

R4

65.00£13.06 2.5

o

Aol

45°(F=5.984, p<.05)7} EAAo=

Frolv]

o)

i

}

o
pad

Al vEbd AdteE ohe
o] u]

o]
59.30+£16.250.2 §-2o]n)

<]
o

_g]
-

o)

i

o)

i

| weh EAeE

5 7]1&7] 0°(F=2.453, p<.05)7} FAAo=Z
62.20+£14.32, A Fo]EE o]

2po) 7H(t=—1.971, p<.05) L}E}RET}.

54.20+8.98, AFF FojtE2 54.20+8.98°0 =
=]
h

-l
2o
71&71
ol
53.10+8.48, AFF FojE o]

o

o]

2% A

=

—IZ__
}:I»Z
=
T

}

o
pud

o]
Z}o) 7H(t=-1.797,

o
=

}

o
pad

o)

i

F= 71€7] 90°(F=3.637, p<.05)7} EAHo=

o]
=

oA U TH(t>.05).

H(t>.05).

3} 2.

o)

i

[e)

e
[e)

ol

p<.05) YETT

-(:51_
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49.30%£10.95, AFE FolZH & 49.70+11.460% Fon|dt zo]E Holx] &
ATHE>.05).
#= 7]€7] 135°(F=7.480, p<.05)7} BAHoz fFoujaion, 23

o
N,

O

o] A sojtElo] 44.50+9.40, AFF FoltEo] 49.50+13.180.2 Fo
ugk Apel7h(t=-2.876, p<.05) YERYh FH FAF o] AR so)E
49.70£10.94, AR FoJTHE 49.60+11.352 Foudt o]E HolX
TH(t>.05).

|

&2
2

5 7127] 0°(F=4.559, p<.05)7} &M= Fojnsiglon, d3zwel
AFA zmojrEo] 61.70+14.48, A% Fo]Eo]l 65.00+13.060.%2 -%-on 3t
2po)l 7Ht=-2.307, p<.05) udEFGT A FAPde ApA zmojtge

O

53.20£9.05, AFS FojE& 53.00£9.072 FolH|st xlo]lE Ho|x &Sk

o

§

(t>.05).

9= 7]87] 45°(F=4.875, p<.05)7} EAA o= fousgon, AAF
o] Abd Fo]EP o] 56.60+10.68, A FojTHo] 61.50+14.7302 F2jn)
gk zpo]7H(t=-2.482, p<.05) UYERTE A FAFTES] Abd Fo]2H
50.80+10.21, AFE o]+l 50.30£10.230.% Fong xpo]E Holx] &
ATHt>.05).

= 71€7] 90°(F=2.748, p<.05)7} FAXOZ fovstglon, ARt
o] Abd FolEHo] 52.30+8.07, AFE Fo]ZHo] 58.60+16.870F Fojn]
gk zbo]7H(t=-1.673, p<.05) UYEWTE A FAFGS] AR Foj
51.60+9.88, A% Fo]Z#E S 51.60+£10.000.8 Houdt xfo]E& Holx ¢
ATHt>.05).

2= 7]1&7] 135°(F=3.665, p<.05)7} EAIAo®E Foun|si o, A
o] APH FmojZEo] 42.60+6.35, A Fo]EEo] 48.10+13.050.% 9
ngk Apol7H(t=-1.802, p<.05) UEFRTE FH FAFEE] AR FojE e

47.90£12.27, AFS FoH2 48.30+£12.370.2 foju|gt zolE Ho|A

&2
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H(t>.05).

= 71€7] 180°(F=20.907, p<.001)7} EAHo=m Fonstgon, 23

N,
O
lo

>
>

N

d FojE o

AeH>.05). oled@ A0 FalA +9 Ty olFe molHel 4

o O 2~
=5 B 4 Ut
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36.801+9.86, A} FoltEo] 42.70+12.17Z 9
nsl z}o]7H(t=-5.090, p<.01) }EFET}
44.00£13.82, AFE Fo]Ee 43.70+14.170.2 Fondt zo]E Ho|X

dH BAYG] Ad moade
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o
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(9] -

=)

repeated ANOVA

effect

F

b

ol
N

A

Time(A)
Group(B)
AxB

2453
344
5049

135
.030
037

>,
N

A

oft
EY

N

A

Time(A)
Group(B)
AxB

5934
1.756
5541

025
202
.030

i1t
N

A

ol
2
o
av)

Time(A)
Group(B)
AxB

3.637
1.702
2.809

073
208
A11

i1t
N

A

oft
kY

N

A

Time(A)
Group(B)
AxB

7.430
234
8103

014
601
011

>,
o

A

oft
kY

N

A

Time(A)
Group(B)
AxB

4.559
3.934
5.812

047
063
027

i1t
N

A

oft
kY

N

A

Time(A)
Group(B)
AxB

4.875
2719
7.343

040
113
014

i1t
N

A

oft
EY

N

A

Time(A)
Group(B)
AxB

2.748
624
2748

115
440
115

i1t
N
av)

oft
>

N

A

Time(A)
Group(B)
AxB

3.665
324
2738

072
576
115

i1t
N

A

ol
o

A

Time(A)
Group(B)
AxB

20.907
534
25627

.000
A74
.000

#xxp< 001, *#p<01, *p<05
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2. TREE TEIP e AGAEAY A
1) 9<% Z=2aq & 29 ¥g

T 2Ho] FAHASS EAT & Q) Ao FAFGEGY] ¥ 2
A 21.68+3.06 o]gom, T2 gH T 21 87+3.160.%2 Fon|3t 2}o]E Ho
A IR (p>.05). °o]E T AIATFe] LHol SIS E F AN,
MA ZF AN 223 AF wE Zolrf fojudt Zow by
(F=11.473, p<.01).
<¥-6> ¥ W3l we A} (9] : ke)
A AR repeated ANOVA
OV H i p
(Pre) (Post) effect F p
A Time(A)  11.473  .003
20.954+4.02  22.73+3.91 —3589 .006
Aok
Group(B) .002 .967
&7 21.6843.06  21.87+3.16 —.625 .547
Aok R R ' ' AXB 7.473 014

k< 001, =p<.01, *p<.05
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23.0 Group
uEz
/ca ==
s/
22.5+
22 0+
21.57
21.0+
20.54
T T
N NE

A Ao xFeoe] Zma@l A 20.20+£9.78 o|glom, Za o
860 fonek(t=—23.763, p<.01) E7}7} JEFGom ulebA
L

A7ee] FAHYLS FAT 5 Utk FHUOE BALE

b

30£5.890. %

2AFEHe 2238 A 18.30+£6.31 o]Yom, T2 W I 18,
ARG Aol At

g olE wolx| BYTHp>.05). o % F3l AHH
Aee B 5 Aom, AR 1 ERPRAA TRy A5 BE ol &

ojulgt Aoz YEFGTHF=13.963, p<.01).
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<E-T7> AT st we A (9l = 815)

ARA A repeated ANOVA
A t )

(Pre) (Post) effect F D
A3 -3.76 Time(A)  13.963 .002

20.2049.78 28.30+10.86 .004
Ehis 3

Group(B) 2.675 119

Ex

18.3046.31 18.3045.89 .000 1.000
At AxB 13.963 .002

<001, *p<.01, *p<.05

Grou
30 P
- 4w
H==
)
26 /’
26
24
22
20
18-
T T
Ad HE
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3) FEET T2 BE AFHATF

AFAT] AlFAFHo] Z2aA A 11.90+£2.81 ©]
15.60+2.630.2 £-918k(t=—5.061, p<.01) Z=7}7} e

g W3}

Z2ad ¥ AdATYe FYHYLT FAF F Yk

[}

AFAFEe stz =58 A 11.60£1.65 olgloen, Z21

Freu gk zke] S ®olA Gkth(p>.05). °l&

e = 7 Ao, HAl b mappAgelM 2ra

Fom gk Ao 2 YElYTHF=22.008, p<.001).

<E-8> AATEY Asfe] we A3

om,
on w4
dHow EAP

A F

xz3

<
T
3

11.50x1.27=
el A Tee] 4

Fol we Afol7t

Q=

N

319)

AFA A3 repeated ANOVA
A t )

(Pre) (Post) effect F P
28 —5.06 Time(A 22.008 .000
= 11.9042.81  15.60+2.63 001 ime(A)
Chis 1

Group(B) 5.979 .025

Al eotles 11504127 429 678
! AOUEL UL ' ' AB 24521 .000

wep<,001, #p<.01, *p<.05
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16 Group
dE=E
,/D ==
s
15 //
s
i
14 i
P
13-
A~
127 /
117
T T
MNA HNF

<a¥-6> AAATY Weh o=

\
P
off
Mo
offt
[H
fu
M
i)
9
RS
gl

#a4 W

A 13.26£2.08 oo, 2 & 12.89+1.87F 27

ot

_

o2 HolA| AtH(p>.05). o]E F3] APt FAAe] 5N S
T Ao, A 3 gAY 22 A mE zpo|7F fou
o2 YEYH(F=10.665, p<.01).
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<¥-9> FdAd Wsle we Ay (&9 : Cm)
AR ALE repeated ANOVA
A t D
(Pre) (Post) effect F )
A1 —4.56 Time(A) 10.665 .004
9.324+7.10 11.43£6.72 .001
ek 7
Group(B) 1.430 247
A
13.26£2.08 12.8941.87 1.394 197
At AXB 21.665 .000

#xxp<,001, *+p<.01, *p<.05

A Group
—~JEE
W=z
13.01 D
12.07

11.07]

100 /
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5) YT T2 & AATA W

HA Aol Aol e H 27691253 oJow, g &
2 Fomgt zpolE HolA o m(p>.05) grHO R FAHo

Agie ZEaw A 26.94+4.43 o]glon], TEIW T 27.65+4.260%
7} YERStHt=-13.820, p<.01). ¢]& =3 EAHFY AFEo] 4

SRS B 5 Adem, JIA 1 e AA R HSe] i o]t

Fme Ao 7 JeEbGtH(F=18.997, p<.001). Z1g]a A o] =

2% A 34.79£3.15 o]lom, TRIY F 3583+3.10% Fov|E o]t

5

(t=—5.085, p<.01) YElgon 3sHo=

33.63%+3.27 o|glom Mzg@ & 3497+3.070.2 foud zpo]7t UElWTH
(t=—5.562, p<.001). o]& B ZE oo HFo] AFsdaS 2 5

Jom, A b adAdM 22O S mE Aol7t ol Aow
EFTH(F=56.720, p<.001). 3 A AxTHe: zZzad A
36.76+3.22 o]om, T2 F 380843,

p<.001) YEtton, PO
36.58+5.81 o|lem, Tz F 371716112 9

33
FART  AAgHe Zead A

Ry

i)
o
)
o
N
N
i
o
o

(t=—3.185, p<.05). o] & &3] Bt o AALFo] FFeldas & F
aom, A 3 aRPAdA T2 AF] wE zpolrt fFoju|gk o= 1
EFtH(F=39.250, p<.001).
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<HE-10> AT Wstel] we A

(k9] @ Lkegkg)

AR ALE repeated ANOVA
g Ad <
(Pre) (Post) effect F P
AR 27694253  27.9642.44 —2134 062  Lime(A)  18.997 .000
A5 Group(B) 113 741
EARIcr + + —
S 26944443 27.6544.26 3.820 004 AR 5899 066
ARAT 34794315 35834310 —5085 001  Lime(A)  56.720 .000
<5 Group(B) 522 479
EARIcr + + —
=AY 33.63+3.27  34.9743.07 5562 .000 AR 01 355
. Time(A)  39.250 .000
AEde 36.76+3.22  38.08+3.33 —5.452  .000
A A o= Group(B) 065  .802
AT 36.58+5.81  37.1746.11  —3.185 .011 AXB 5734 .028
xxxp<, 001, #*p<.01, *p<.05
e » Group
d=E=E
//f”f I:H;—z
27 .8
l-'_T_‘-F'_’_/_/_/_/_/'/
=
27 .6 2
27 .47
27.2- ",
27.0 P
26.8-
T T
M ME

<AY-8> A Wel gz
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36.07

35.5

35.07

34 .5

34.07

33.57

38.571

38.0°1

37571

37.0°7

36.577
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o 9o} A]
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A7F HAR 23 e

FoAR GO o}

5, 1992).
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}$132, Brill(2002)
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SR
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1L #9I2aY 48 450 502y WakE B A% AYT Wul B
Adom % 3748wy

E3] #oj2H F FH= 7]L7) 90°(F=3.637, p<.05)7} EAHo = Hons}

gor, Agqwel A mojmo] 53104848, AF ol ol

59.30+16.250.2 Fon st xfo]7H(t=—1.797, p<.05) YEYL = 7]&7)
90°(F=2.748, p<.05)7} FAIH o2 fFou|sion, Ao AP Fojty

o] 52.30%8.07, A}F FojH o] 58.60+16.87 0.2 Fon| 3k 2po] 7H(t=—1.673,
p<.05) UERATE #9282 2ol T A5 5 7ar] 90°e1A 7 A
om| g 2fol & e it

2. 49ERIY A AT AZBAAY WHE FAF A3} YT P

A sAACR frofdt S7hE Btk

53] 2AFE Y AHAFEHe] zolrt ERGled AP de] X FHo] =%
23 A 20.2049.78 o|glom, Tz F 2830+10.860.% §-2o]u|3l
(t=—3.763, p<.01) 77} yeltom Adx]Feo] 272 H 11.90+2.81

ojglom, g3 T 1560+2.6302 Fn|sH(t=-5.061, p<.01) F7}7}F Y

Btor] webd o 22O § IAFHol FLEASS AAT ATk
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