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ABSTRACT

The Effect of Swimming Exercise Program on Body
Composition, Blood Lipids and Inflammatory Indicators
in Middle—aged Obese Women

Kim, Soo—Yeon
Advisor : Prof. Song, Chae—Hun, Ph. D.
Department of Physical Education,

Graduate School of Chosun University

This study was conducted to investigate the effects of a 12—week
swimming exercise program on body composition, blood lipids and
inflammatory indicators in obese middle—aged women. The results of
the study were as follows.

First, in the change of body composition, the exercise group showed
significant difference in weight (p<.001) and body fat (p<.001), and
the swimming exercise program had a positive effect on body
composition for obese middle—aged women.

Second, in the change of blood lipid, exercise group showed
significant difference in TC, TG, HDL-C, LDL-C(p<.001), and
swimming exercise program had positive effect on blood lipid in obese
middle—aged women.

Third, in the change of inflammation index, the exercise group showed
significant difference in CRP, Fibrinogen, and Adiponectin(p<.001), and

the swimming exercise program had a positive effect on the
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inflammation index for obese middle—aged women.

In conclusion, the underwater exercise program applied to obese
middle—aged women is effective in positive changes in body composition,
blood lipid and inflammatory indicators of middle—aged women who are
experiencing many physical and mental changes due to limited social
participation, physical activity, and hormone changes. It is confirmed
that it can be a wuseful exercise program to reduce the risk of
metabolic syndrome and cardiovascular disease.,The participation of
middle—aged women in the exercise will increase when there is active
help and encouragement from family and friends, not just the exercise
itself.

This study is meaningful in that it confirmed the effect of swimming
exercise program through regular physical activities by utilizing the
human resources of the community of middle—aged women living in
local cities and provided basic data, but in the future research, it is
judged that if long—term physical activity program can be applied
considering the characteristics of the middle—aged women in the
community through linkage with the community resources, it will be

more effective to verify.
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7hAl WEhgk 7ldo] dE A AA AN FH[ZF Ao EAE i AEe
FSAEZ7E F-2uo] dTadet s EASS Fd A7l ddor g
st} (Bastaed et al., 2006).

ole] A ARl & WA AU AFHAS oA, A2d FW T
ARG A o] WS ZEAAIth(Mitchell et al., 2011). 53] H]uwkel Abgt
ol Al ol&st a¥rF I3 Ho YElY=d(Beavers et al., 2010), +%&
A S AFe #AaE CRPE A #dol Juta W a3kl al(Fedwa et
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B 3G tH(Wannamethee et al., 2002).
CRP= 7Ho} AWAMEZAA AAPEE FA7] MSsEda2H8 2A4&4S B

oo AWM XL} GG+ interleukin—1(IL—1), &% 21

f
O
o
i)
>~
=
0,
=
=
jom
3
=}
=

Necrosis Factor—a. TNF—a)E X33t g3t ¥ke mp/jE&5S 4|3

o WESE- QoA IL-13 TNF—atE AFAIEZS} WIAEE 83 712 A

o
o
X
gh
=
4,
d
=)
o
=2
=
i
il
o
ne
(e
10
2
o|N
o

S osWA, grel A C-
WS A (CRP)S 2@ W AZAES FABT CRPE TR F4 W

o =HAEY wMaA F4 g BaHo 24 43 A5l ASFHE 2 &

Fol FAFHER 945 FAHAEE M F YeERA Y (Ridker, 2003).

Collection @ chosun



®
o,

B x4 (Fibrinogen)

Fibrinogen< JoaA = Fa3sk o 531 Q2lojm Fho] oJaAnt FA ==
347 vrgEAolt. Tk EER a4 7]do|al Fibrine A2 FA I
Aol FAAQ AEE st AIdIAH G} dAw SHFol AHg GFS v
7|% gt} HE3F Fibrinogen< Globulin®] ¢RHd A4S 7HA|=d, dda
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J gEE Fokar & 4 Atk (Ernst et al., 1986).
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ogt Ao &2 WA (Thompson et al., 1989).
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Atk =3 Adiponectin® AAFSEE FIFAI7] AL 7Ha 259 AlE W FA
ARE FAAA degd S S/ TL st on, dART of Ao
AA dF Adiponectin ¥ %7} A YEbdta B8k th(Yamamoto et
al., 2004).
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B. SAET

o AFelA AHRHE 7HE SAETE < 2>9 2
<E 2> SAHAETF
2492 =77 A2 3 AL 7}) 2744
Autocursor
23 AF Helmas(Korea)
measurng
REER
A EAA ,
INBODY 720 Bio Space(Korea)| &% E X244 =H
TC Hitachi—-7600-210 JAPAN Enzymatic Method
Elimination of
- TG Hitachi—7180 JAPAN Endogenous
ol Glycerol Method
g
= ) ) Phosphotungstic
HDL-C Hitachi-7600-210 JAPAN
Method
. LDL-C=TC-
LDL-C Friedewald Method USA
(HDL+TG/5)
Immuno-
CRP ADVIA 1650 USA Turbidimetric
(CRP)
Assay
Fibrinogen Amex 190 Plus USA Nephe—lometry
125 RIA
. . Human Adiponectin .
Adiponectin I Tubes RIA KIT USA (Radioimmuno
Assay)
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CHOSUN UNIVERSITY

C. 4944

A FeEmage] g Fuolge] AATY, BFAA L 9%

re
l

Aol WA= g Pohy] s WA HBEAE <aP-1>3 ek,

D AATA HAAAE, A E)

2) A5 AZAHAATC, TG, HDL-C, LDL-C)
3) A=A %7 AHCRP, Fibrinogen, Adiponectin)

oY X

“— <« <«

4
o2
Mo
of
o
L
of
24
o
L

<—
<—

D AATA AT, A E)

2) A5 AZAHAATC, TG, HDL-C, LDL-C)
3) A=A %7 AHCRP, Fibrinogen, Adiponectin)

|

[2%-1 AFEA]
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=
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<E 3> 9T =z=2ad

T5 s W& Az e
Stretching
Walking in Water
— Bounce
Warm—up 15min

—Jumping Jack
— Swing Jump

— Fling

— Floating
— Breath method
1—4week — Sitting kick
— Forward kick
— Crawl Kick & stroke

— Crawl Kick & stroke
Main Exercise — Freestyle Combination 50min HRR
5—8week . 50—80%
— Back Stroke kick

& stroke

— 50~400M
Freestyle Combination
— 50~400M

BackStroke Combination

9—12week

Stretching
Jogging in Water
— Push & Pr
Cool Down ) e ) ©8s 15min
(with Kick board)
— Tuck Jump

— Frog Jump
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2. AATFE SHTY
) J= 2 AT

(1) A#(standing height)
Aol FejA Aol 7|2AA A F ghbeln], W] AxEA FaF Wl
ofe}t FefA AHA T E e 74
of A o MHEAE 7pX 3] 3o Eolal FES Hnf
Mg B7IM, BEls =% AV FEe] HEE

em@9l 2 St

(2) A)ZF(body weight)

(3) A)A¥&(Body Fat Percent)

AAEE AR AFor e Wi

et 30%ES R AA

fitlo
o

A2 AYE BAYHOR del AgHE 9t AR AR/ AFEY
oz AAUR ANNEE SeFW 2d40] Y e SRS ue B2
e
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3. dAZA

ANEE 124 5 5, kA @ Aol FdesZead Az A3 125
o Adetdtt. FZFd 2~ E(Total cholesterol: TC)ZHAF WS good
47171 ADVIA1650So.2 AAllow, AleF2 Pureauto S CHO-N&
o] &35t =X E | A= (High Density Lipoprotein; HDL—C)&
H(Selective  inhibition) &  FAkglom, A%k Cholestest
N-HDLS AF&sioitt Ad=AdwZ g 2HE(Low Density Lipoprotein;
LDL-C)& Axyoemr Astglom, AeFe Cholestest LDLE A3kt
SR (Triglyceride: TG)S #AMO= EA3I3om, Al°FS Pureauto
S TG-N<& AH&-3asith
Bl el 9E turbidity method® #A3}olct.
% CRP FAE FHA 8= Jxet AAE vheA 71w AA F¢ CRPst

gez o] FHE A FAFA WS Dor dundArt P

Zidste]l AA T CRP v5F Fakdlern, A% CRP-Latex(IDX2E Ab&-
SFoA .

Fibrinogen< Sodium Cirate Az % €4 &#lste] Sigma Fibrinogen
kit(USA)E ©]83}9, Nephe—lometry W2 Amex 190 Plus(USA)E o] &
ek

Adiponectin®] AAFH 2 RIA(Radioimmuno Assay)=, A el 125, 7}

H2Z% murine Adiponectin® multispecies Adiponectin Rabbit Antiserum=-
A 71ar, o] AgAlY PEG HANMS Yol ZFH formolA Adiponectin®

=gske olFFAM UE olgstel EAHPOW, AFS Human

o2
o

125
Adiponectin I Tubes RIA KITE AF&3}3t}.
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E. 2542

o] § 5]

e
=

SPSS Version 24.0

FHSD)E

—_

R
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Ar
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B/

gl

om, A v A
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319
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<
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27

7 (M) 2
dopr 7] #fal o

%
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3} A

Ape] Aol
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NI
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=
=

A

<
e

A

}o] two—way ANOVA with repeated
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2 9

sl .

05=

S);]\

= A4
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dT2%

A. AT W3t
1. AZF< W3l

<3 4>ollA HE wpel Po] AT WshE EwelA % A 68.73+3.36kg
A $% T 66.0143.67kgOE ZAadte], EAF 0T &3 o7} Y= Ao
YERETH(p<.001). EAlroll A= AR 65.39+4.13kgol Al AFS- 65.91+4.79kg
o FTAHLE fod Aol7k fle ALS®E YEHTE <3 5, 6>04 HE ut
o} o] gl wWE FT Apolrh yEhuAl gten, SHA7](p<.001), L
3 SAHAAZ] bl AEAE 53U e Aoz YERGTH(p<.001).

u{m

<¥E 4> AF ¥sld dg A3 w9 kg
s A A AREZAAL t p
T 68.73%3.36 66.01£3.67 9.878 .000
o s 65.39%4.13 65.91+4.79 ~1.536 141

B+ EFAZ(MeantSD)

<% 5> AT HA-W HuAA

5 AL - XS]
A AN 7 _ - A& = -5 _
S A7) e r s 24.090 1 24.090 25.345  .000
ZA A 7] xgroup AHZE 52.326 1 52.326  55.052  .000
LAHEFAAT]) APERY 36.119 38 .950
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<3 6> AT AA-F a4HA

0.6
ax AN 43AFE  AeE IFAF F el
s
AR 353899.710 1 353899.710 112%14'26 .000
group 59.340 1 59.340 1.885 178
Q= 1196.005 38 31.474
69

Al N
. ~

¥
oF 66 —t— 7| 2
—
J
N 257
65
64
63

A (pre) AFZ (post)

<a9 2> Az W3}
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2. AA &2 W3l

ff;
Mo
off
&Y
=2
2
Mo
2
w
ol
S
—
+
[\
)
o
R

<& 7>0lA B vk o] AAEe] wa

NA B B 3248+4234%F FAsle]l, BAHoR fold zolrh e
Aoz YERG(p<.001). SAZAME Abd 35.72£2.26% 4 AHF

35.9242.35%% EAHAoR 493 o7} glE Aow UEldth <% 8, 9>
AH mwi wbsh ol Igel wWE FoF Aot Y Ao eton
(p<.05), SAAI71(p<.001), L5 SAA7] 1ol a8 G397 sle Ao

Y ERETH(p<.001).

<E 7> AALE& WS} g A3 w9l %
T AP AAL AR AL t p
A 35.21+2.55 32.48+2.34 15.610 .000
A 35.7242.26 35.924+2.35 -1.967 .064

Ha+EFH 2 (MeantSD)

<3 8> AALEY JMA-W ¥ AA

me sa0 o hg A= J30r o

=N 7] ez Rk 32.005 1 32.005  153.994  .000

ZA A 7] xgroup AR 43.218 1 43.218  207.950  .000
O (=AA 7)) AHAERE 7.898 38 .208
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<3E 9> AALEY MA-3 a3AA

a& Al F3AEE A= B AF F TA%E
ksl 97078.178 1 97078.178  8689.551 .000
group 78.013 1 78.013 6.983 .012
A} 424.530 38 11.172

37

36 —_—

’_
- .h\
34

&
1 33
y Ny =257
32
31
30

A (pre) AFZ (post)

<¥ 3> AALEe] W)
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B. @5 X129 W3

1. TCe W3}

<3 10>of|A Hi= ule} o] TCE Wsh= swollA] &5 & 244.26£8.71mg/dL
oA % F 220.89+5.33mg/dLE A Eo], EAHOR F2o3 zto]r}
AT AR Y TH(p<.001). EAlwollA= AR 235.9145.78mg/dLell A]
AFF- 236.13+6.07mg/dLO. 2 EAH o2 23 2tol7t gl Ao R YERT

<} 11, 12>°A HE vke} o] T1Fo| wE Fofdt Zfo|7t vehhA] gk

om, ZAHAZI(p<.001), I3 ZSAHAZ] ol HozE adrt e Ao=
YERETH(p<.001).
<3¥ 10> TC W3} djs 23 ] ¢ omg/dl
T AP A} AL A} t p
5T 244.26+8.71  220.8945.33 14.067 .000
24| 7 235.91+5.78  236.13%+6.07 —.403 691
B+t EFHAZ (Mean£SD)
<% 11> TCHY /RA-W duAA
) AT o 9
AN SR A 7 _ s Z [e] = bt F
& AN e qgmzg MR g 3g
=N 7] A3 2678.455 1 2678.455 175.268 .000
SAA 7] *+group AFEH 2781.261 1 2781.261 181.995 .000
SAHZAA 7)) AT 580.719 38 15.282
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<& 12> TCH /HA- 444

AT _
A _ g by { M) = 3L [eJe) =2
ko] 4391672.340 1 4391672.340 60916.659 .000
group 237.016 1 237.016 3.288 .078
Q= 2739.539 38 72.093
250
245 \
240
g 25 * \‘ .
g N\
$ 230
: N\ —— =Xz
— 235
oF o=
- 220 \.
215
210
205
AE (pre) MZ(post)

<19 4> TCe #3}
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2. TGoll dig ¥st

<3 13> HE= vpe} o] TGO Wsh= ewollA &5  137.66+8.65mg/dL
oA $% F 121.51+7.12mg/dLE ZHAse], EAH R o3 zto]7}
A Ao Z YUERHTH(p<.001). SAlA= AR 132.45+7.20mg/dLoll A
AFE 132.81+£7.87mg/dLE EAH R o3k 2fol7}t gl Ao vEhdt)

(

<3 14, 15>9A4 B wie} o] i mE {3k Aolvt gle o=
el o, FAGA7](p<.001), I5 SAHAZ] 3 FeAE adfrt e
Ao =Z YEHTH(p<.001).
<¥ 13> TG ¥sgld 3 A} 9] :omg/dl
S AP A} AL A} t D
5 137.66+£8.65 121.51+7.12 11.687 .000
L 132.45+7.20 132.81+7.87 —.893 .383
G+ EFAZH(Mean+SD)
<FE 14> TG /MA-W duAA
N A1 ey 9
A SN 7 o AHFE i F - =
& AN eqazg TTE 43 s
=21 7) ANEEE  1247.410 1 1247.410 120.645  .000
SN group AERE 1362.075 1 1362.075 131.736  .000
LAHFAA7)  APEE 392.900 38 10.339
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<¥ 15> TGY MA-7+ 2F4ARA

[<Jife)
a2 AN 4FAFTE  AFE  HAFAF F ‘Tg_
A 1375160.346 1 1375160.346  12567.017 .000
group 185.745 1 185.745 1.697 .200
o= 4158.194 38 109.426

140
135 \
'—5\ -
130
2
T
&
. 125 —t— =T
& \ - 257
120
115
110
AT (pre) M2 post)
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3. HDL—C¢ w3}

<} 16>9A4q H+=
3.38mg/dLoA &% =

o]7} Y Ew T (p<.001). EA A=

uhs} fro] HDL-Ce] Wal= ¢3
60.46+£2.36mg/dL= <7},
A

oAl &5 A 51.06%
EAAoZ §o3 =}
52.24+3.56mg/dLel A

AbF 51.66+3.27Tmg/dLE A o2 F23 2to]7t fl= A= e

<x 17, 18> Hi= nvie} o] g mE fofst #ol7f = Ao=R
YERS o™ (p<.001), SAHA7](p<.001), 2532 SAA 7] o Fo2r8 a7t
A= ASZE YESTH(p<.001).
<¥ 16> HDL-C ¥3}o ojg A3} 9] ¢ omg/dl
S AR AHA} AL A} t D
S5t 51.06%3.38 60.46+2.36 -13.719 .000
A 52.2443.56 51.66+3.27 1.375 185
i+ E A (MeantSD)
<¥ 17> HDL-C®9] /4A-W duAA
N =] AT Ao 3o P 9
B A7 sFARg TR 43 38
S4A7] A rg 388.521 1 388.521  120.099  .000
ZAA) 7]*group AMFEEH  497.503 1 497.503  153.787  .000
SAHEAA 7)) A¥ERE 122931 38 3.235
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<% 18> HDL-C9 AA-3+ &334

[<Jife)
a2 Al $YAFE  ASE 37 F #el
A =
Espy] 232061.196 1 232061.196 13637.617 .000
group 289.941 1 289.941 17.039 .000
Q= 646.618 38 17.016
62
B0 /.
58 /
% 5B
T
& /
. 54 —— =
oF
51 52 ?/ - 257
S0
ag
dg
M pre) A post)
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4. LDL—Col i3t W3}

<3t 19>04 Hi= uje} o] LDL-CO] Wah= -awollA -5 & 135.2644.57mg/dL
NN &% F 124.18+4.73mg/dLE ZAsle], EAF R Fod o|7} e
o2 YetgtH(p<.001). ATl A= AFA 135.3443.83mg/dLol A AL
135.48+ 3.91mg/dL= EAH o= o8 o7} ¢l Ao = et

2l
el
N

<3 20, 21>9A Hie wvie} o] e mE folst Aolrt e

2
il

o
eSO (p<.001), SAHAI71(p<.001), 153 SHA7] ol 528 a7t
A= ASZE YESTH(p<.001).

<¥ 19> LDL-C W3} i A3 9] omg/dl
s A7 AREZAAL t D
& 135.26+4.57 124.18+4.73 9.711 .000
A T 135.34+3.83 135.48+3.91 —1.108 282

B+ EFAZ(MeantSD)

<3 20> LDL-C¢| 7RA- ohul A

PO 573 A1 . Ao X Eiy P 9

s A7 sRARg T Am g

S4A7] ARy 598.965 1 598.965 90.826 .000
= A 7| xgroup ALY 630.003 1 630.003 95.532 .000
LAHFAA7]) AP 250.597 38 6.595

Collection @ chosun



<% 21> LDL-C9 AAA-3 433

A2 Al F3AF3E  AF= B AF F o3
¥ 1405904.851 1 1405904.851 46677.573 .000
group 646.953 1 646.953 21.480 .000
Qx=} 1144.541 38 30.119
138
136 '\ .
134
132 \
g2 130 \
e
5 N\
N 1283 \ ——
£ 12 \. - 257
124
122
120
118
AE (pre) MZ(post)
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C. CRPol| it #s}

<3 22>0l4 Bz wle} o] CRPE] M3ke £ wolM 2% A 1.33+0.20mg/dL
A &% T 1.0640.2lmg/dLE 7HAdle], BAXOR G938k 2jolrt Y= Ao
YERGtH(p<.001). EAlTolE AP 1.2240.14mg/dLel A AF$- 1.2340.13mg/dL
R SAHCE oy Aol7k fle AoRE e

<3 23, 24>00M Hi= mpel o] o] wE fofgk Ao
Ve on, ZAA7](p<.001), 223 =AA 7] 7t Aaze F37F Q= A

© 2 YETH(p<.001).

~
g0
rlr
P
o
it

<X 22> CRP ®islo dig A3 w9 1 omg/dl
s A7 AFEZAL t p
5T 1.33+020 1.0640.21 9.457 .000
EA T 1.22+.014 1.23£0.13 —.539 .596

Hyt+ ¥ FH2H(Mean+SD)

<¥ 23> CRP9 /A-W = AA

me SN oahny ARE 35 P Y

= A 7] A8 g .329 1 .329 39.797 .000

=2 7] xgroup A& 413 1 413 49.998 000
LAHEAA7]) AR .314 38 .008
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<X 24> CRPY 7jA1-7 &4 A

A Al F3ASTE A= B AF F o8&
A 117.879 1 117.879 2074.940 .000
group 017 1 017 291 .593
o= 2.159 38 .057
14
132 * . J
1
2
‘E 0.8
- —— T T
08 —-—-2=37
0.4
0.2
[}]
ME(pre) MZ(post)

<719 8> CRP¢| ®3}
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D. Fibrinogen®l| ©j3dF w¥3}

<3 25>9|4 Hi= wle} o] Fibrinogene] Wol= S5olAl &5 2 322.76+
20.50mg/dLel Al &% & 29529+15.28mg/dLE FAdle], EAH o=
frejgh xol7b e Ao® YEETHp<.001). SATAA = AP 327.91+
18.28mg/dLoll A AFS 331.66+18.51mg/dLZE FAH o2 F23 207} gle
Ao ® UERT

<} 26, 27>°A Hi wie} o] e mE folst Aolrf = Ao=R
e 2™ (p<.001), F8A7](p<.001), 1w SAHA7] 1l 528 a77t
N Ao Z YERGTH(p<.001).
<¥ 25> Fibrinogen W3}l i3+ 23} 9 - mg/dl
= ALAAAL AFSHA} t D
5T 322.76420.50 295.29+15.28 9.786 .000
A 327.91+18.28 331.66+18.51 -1.801 .088
i+ E A (MeantSD)
<¥ 26> Fibrinogen® 7AA-u du]AA
N A1 g 9
e SN 7 ) =15 e 5 F =
& SNV emmaw TR a4z g
Z4A)7] Ny 2813.192 1 2813.192 46.067  .000
=X xgroup  AFHEH 4873.442 1 4873.442  79.804 .000
SHESAA7])  APERFY 2320.566 38 61.068
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<¥ 27> Fibrinogen®] WA-7+ &38R

A2 Al FI3AFE AF= HHdAF F 93
A 8161564.322 1 8161564.322 13501.967 .000
group 8619.552 1 8619.552 14.260 .001
o= 22969.946 38 604.472
340
330 e
—
320 =
o \
‘E 310
» \ —— X2
TR - =257
290
280
270

M (pre) ArZ(post)

<71% 9> Fibrinogen? 3}
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E. Adiponectind] ©3F ¥3}

<¥ 28>9A HE vle} o] Adiponectin®] ®HI}= %
0.56 ug/mLAA &% +
zFol7b Y Aoz YEFGTH p<.001). EA|o A=

ol A AV

7.55+0.60 pg/mLE EAF R F93F xjo)7} gl

oA 5 A 7.82+
10.56+0.84 pg/mLz Z7}sle], EAP o= Ho3h
AbA 7.56+0.55 ug/mL

<X 29, 30>04 HE ®ie} o] IFol wWE Fo3t olrt e FHo
e o™ (p<.001), FAHA71(p<.001), 25 FGA]7] 1l a5 2-8 a3
A= ASZE YESTH(p<.001).
<¥ 28> Adiponectin ¥3}o] oj3 A3} @9l ¢ ug/mL
T ALAAAL AFEAAL t D
5 7.8240.56 10.56+0.84 —13.960 .000
ZA 7 7.56%0.55 7.55£0.60 281 782
i+ E A (MeantSD)
<¥ 29> Adiponectin® A -W dHAAR
N 534 AT Ao 3o P 9
e A7 sgAEE TTT 43 g
S A7) e r s 36.299 1 36.299 180.978  .000
ZA A 7 xgroup PR 36.692 1 36.692 182.937  .000
LAHFAA7]) AP 7.421 37 201
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<# 30> Adiponectin® MA-7+ EHAA

AX Al F3AFE A= B AF F 93
A 5468.317 1 5468.317 8326.686 .000
group 1 52.001 79.183 .000
o= 37 657
12
i /j‘
z 8 | = »
‘? B —— T T
oF
= == 25T
4
2
8]
M pre) MZ(post)
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