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ABSTRACT

The effect of Dance sports program on Health Related Physical
fitness, CRP, Leptin, TNF-a and Adiponectin Levels
in Obese Middle-aged Women

Myun, Hyun-Hwa
Advisor : Prof. Won, Young—Doo. Ph. D.
Department of Physical Education,

Graduate School of Chosun University

This study was intended to examine the effects of a 12-week dance sport program on
the changes of health-related physical fitness and CRP, leptin, TNF-a, and adiponectin
concentration in 20 obese middle-aged women with >30% body fat. Finally the following

results were obtained.

1DAs for the body composition factors of health-related physical fitness, the dance
sport group showed a statistically significant difference in weight and % body fat at
p<.001, LBM at p<.05, and WHR at p<.0l. As for health-related physical fitness
factors, there was a statistically significant difference in muscle strength at p<.0l and
muscle endurance, flexibility, and cardiorespiratory endurance at <.001. There was no

significant difference in the control group as a result of pre- and post-test. It was



found that the dance sport program was effective for improving health-related physical
fitness in obese middle-aged women. Based on this result, dance sport can be an
effective obesity management program as a low-intensity aerobic exXercise program in

obese middle—aged women.

2)As for the change of CRP in the dance sport group, there was a statistically
significant difference at p<.05. However, the control group showed no significant
difference as a result of pre— and post-test. This result suggests that weight loss by

continuous exercise can decrease CRP concentration.

3)As for the change of leptin in the dance sport group, there was a statistically
significant difference at p<.05. However, the control group showed no significant
difference as a result of pre- and post-test. Leptin is known to increase food intake,
decrease heat generation, and control appetite, weight, and energy consumption by
working on hypothalamus. This result suggests that the dance sport program had a

positive effect on the decrease in leptin.

4)As for the change of TNF-a in the dance sport group, there was a little decrease
but no statistically significant difference. The control group showed no significant
difference as a result of pre- and post-test. TNF-a, which is a kind of cytokine, is
known to induce vascular inflammation. Although a statistically significant difference
was not found, it was found that weight loss by the participation in the dance sport

program led to the decrease in TNF-a concentration.

5)As for the change of adiponectin concentration in the dance sport group, there was
a statistically significant difference at p<.05. However, the control group showed no

significant difference in the results of pre- and post-test. Cardiovascular mortality is



known to be related to chronic renal failure patients with high serum adiponectin level
and obesity. As shown in this result, if obese people achieve effective weight loss by
applying the dance sport program, adiponectin level highly connected with

cardiovascular diseases can be decreased.

In conclusion, the dance sport program was found to reduce the risk of metabolic
syndrome through decreasing weight, % body fat, and WHR and be effective in
decrease in CRP, leptin, and serum adiponectin concentration in obese middle-aged
women. Furthermore, it was effective enough that all participants in the dance sport
group were satisfied with their weight management. Thus, it suggests that
participation in the dance sport program may have a positive effect on obesity

management and improvement in quality of life in obese middle-aged women.
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I $ET TN Ze B AR Aol e zeg HuEil glom(Ridker,
Hennekens & Uuring, 2000), ©]% v]Wd CRPFe A#AHL 95 2 WA Aol EFS]
o2 ezl IL-6, TNF-af] Aol AurzxzoAx dojdri= AR 7]Qlstar gt H]
Do g olF ik X WAFe =4 [L-6, TNF-a8t 22 Alo|EFlel&F9] S5

ek, olEA FrbE Aol B2 E8AE F (tew olFsle] g=%49% CRPY

e AAE Ridker et al, (200009 AFATe] 5w 127h49) ThE GEHE Fol
A CRP7F AEwasel gg 8RS b FEsA A58 F A sa

5. @9 (Leptin)

leptine: 7}elEefvlolu} A WAL Fo oajr = Tao] Aty g AR A oA
vl R zke] EdE SR A Y7 S leptin® A4Sl #HEste] SAAHH F
7h el d B e A8 AT, ouA ARlE s, 99 edy FAvds e
= A5S 427+ neuropeptide YO AAtI BEH|E AgAslE FH 75 AL
9l (Zhang et al, 1994; Ingrid et al, 199)AlA|e] XwrAx= BE¥E ZAAGC}
(Considine et al., 1996).

HIRED o= EF leptin & ok ARAEAAM ] RNA 5271 S7ksksl e A A

i7

)
i AARAF, AgRAeld B AR molwA Aol F7% ul leptin FE

wepA Frbskar HIREQIC A = leptinell HHE A@AdE B F7bE AWl wAE

Maffei(1995)2 EZ leptin k& AWz oF B vvee FAAAV s 2oz 1
a1 9lom Considine(1996)2 2% 7F Al 3.2Eo] Aol= gitfal o Ags =R
3 oA AAZTERE Fo] A leptin ¥4 7} 745 A(Florkowski et al,, 1996). Q&d 1} H-
Al s28 ol Al leptin HH= F7F6hH ooyt Folrt & leptin w=E HSITAL

B ¥ 9 rHMacDougald et al, 1995).
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Haakal It (Nemet, et al., 2005).
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0 Tdodern i 52 ofA &2 AAEE 30%0]d vivksdoly 208s oA
Ea
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A A2 EAdL <Table 1>3} 2t}

<Table 1> Comparison of Physical characteristics between two groups

Variable Exercise Group (n=10) Control Group (n=10)
M+SD M+SD
Age 48.27+2.34 49.76+2.83
Helgnt 150.88+4.12 160.27+2.11
Body weight 68.45+2.25 68.60+2.47
RHR(Resting Heart Rate) 73.90+4.91 75.30+3.21
WHR(Waist Hip Ratio) 95+ 05 93+ 04
Body fat(%) 33574137 3257+1.36
LBM(Lean body mass) 4223+163 42194255
SBP(Systolic Blood Pressure) 142 9049 86 141.90+7 22
DBP(Dystolic Blood Pressure) 05.30+5.03 91.30£2.06
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A A 74 291 (A=, %bodyfat, LBM, WHR)
-AZBAAAYG 8=, FAFE, FA4, AHAA )
2) CRP, Leptin, TNF-a, Adiponectin

<Figure 1. Experiment Design>
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E o AFoA AMLE ZFE AT = <Table 2>9 2o}

<Table 2> Measurement item and instrument

Item Instrument Country Manufacturer
Height, Weight Helmas(Korea) Autocursor measurng
Body
composition .
In-body 3.0 Bio Space INBODY3.0 Touch
Muscle .
Back Muscle strength TAKEI(Japan) Potentiometer
Health-  strength
Related
Physical Muscle
. Sit-up SEWOO SYSTEM(korea) LED
fitness  endurance
Flexibility Sit & Reach SEWOO SYSTEM(korea) LED
Cardiovascul , -
bicycles ergometer COMBI(Japan) AiroBike
ar endurance
, , Nephelometer
CRP Hitachi7080 JAPAN
Method
Leptin Versa max USA Elisa Method
Versa max .
TNF-a , USA Elisa Method
(Molecular Device)
. . Versa max .
Adiponectin USA Elisa Method

(Molecular Device)
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(4) AH A= (Cardiovascular Endurance)
AT 24 A o2 E ool B GORPMS] HAFE O watto] A

283 FRlEEEs AASAL i 16 watt A FskE S7FA7]1E vha Al A58 (Nho,

+&53 HAE Al Aulg(Heart rate), @9k ¥ F3#% &5 “E(Rating of perceived

exertion)s ¢ W3E FTAste] IR AeF, AeF HdEE AHHo= FAskA, o

FAo R ool gl AL FARAT. F4 TR T 1 T HYE e HAAGH o,

=
2499+ mL/kg/mine ® EA 83

AEL 1247 38 5, b @ Ao dary 2ol A2 A 125 Fo A
sl on, CRPY AAF w2 gelx Sxe o3t turbidity methodZ -4 8} St
@ CRP &AE 227 Sd2 4= HAAE wHeA7Idd HA 59 CRPY #d
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Human Leptin® Human Leptin Antiserum=- 2§ A 7] 1L
o] A%® formelAl Leptin® 4& 4ot olsTAY dEE o] &3t A8
Al k2 Human Leptin 125 Tubes RIA KITE AF&3FATH

TNF-a2] ZAAPPH-E sandwich enzyme immunoassay(ELISA)®Z ©] ZHARS sandwich enzyme
immunoassay-d2e] &2l vHolth Hol]# <l antibody”} 8 ¥ microplated] =3} A

£ ¥o| TNF-a9t Ag1A nA4std Az e 5 AP B8 vdgd =28 Arst

O

3l TNF-ae] £9]%9] enzyme-linked polyclonal antibodyS 2+ welld] #H7)skc}. w]Ag=



o
ot

antibody—-enzymeS A 43}a1, substrate solutiong #7Fshd TNF-a AFELL Ha8 gir) o]
w wb Aele Wu FREE o] Zgakglom, Aok Quantikine®human TNF-af AHS
ST

Adiponectin®  FAAMPHS RIARadioimmuno  Assay)®, Al %I 7} 229E  nurine
Adiponectin® multispecies Adiponectin Rabbit Antiserum2- 2%FA7]a1, o] AgA|o] PEG &

g ol Z2¢d formelX Adiponectin®] & SAshE ols AN H2lE o8-8l 1

(o,
il

off
38

A
2

Pl

o A2k Human Adiponectin I Tubes RIA KITE AMHE-3}%ich

FAo R Fub 208, A2 208, AbolB 2082 tohy
ANeE FHPol Solgli okl wFol TEAMFe 4075506 Ul A
PUAG~8F)E 2T RS FAS FHo| gl Sool Wio Ful 208, AR

20
i, AbolE 202 HRAHe] 55765% el WelA AAlsilen, 3dA(9~125)= &

Soto gkgo] Bl 204, AAFAF 2034, Aol B 20H-E H APl 65780% HE WA
ANSGEE g Hatele] FAAZELS SR o2 BASHY. HAiYx TR 9
JxE Polar Heart Rate Analyzer(Polar Electro OY., Filand)E 2F-&35}e] HiEAMH4

(THR=220-age)&2) o] &A3dle] ol&xo=x FH31 U+ Karvonen's Mathodol] 23k
E ¥ A8k {THR=2 8} 4] & (%) x(HRmax-HRrest)-HRrest} & ©| &3} ¢}



1) dxAy = 279

<Table 3> Dance sports program

CHA CHA CHA Intensity Time frequency
1. Basic Movement (In place. close. and open)
2. Right Underarm Turn >
3. Check From Open C.P.P(New York to
left side position and check from open P.P) 1step(1™4week)
4. Sport Tum to Left 40755%
5. Time Step
6. Spot Turmn to Left Dsten(578 0
7. Shoulder to Shoulder Siep wee -
8, Spot Tumn to Right S565% 20min/day  4day/week
9. Side Step to Right
10. There and Back -
11. Side Step to Left 3step(9~12week)
12. Three Cha Cha Chas to Forward 65780%
13. Three Cha Cha Chas to Backward
14. Right Underarm Tum and Hand to Hand (1)
Spot Tumn to  Left
JIVE Intensity Time frequency
1. Basic in Place
2. Basic in Fallaway (Fallaway Rock)
3. Change of Place Right to Left ~
4. Change of Place Left to Right 1step(1 4\:)veek)
5 Link 40755%
6. Fallaway Throwaway
7. Change of Hands Behind Back ~
8. Hip Bump (Lefl Shoulder Shove) 23tep(£~5 8\(/)veek) 20min/day 4day/week
9. Whip 55765%
10. Walks(2 Slow 4 Quick) to Change of Place Right
to Left(Double Spin) 33tep(9~12week)
11. Stop and Go ~0M0
12. American Spin (Left and Right hand) 65780%
13. Link and Mooch
14, Throwaway and Whip Throwaway
RUMBA Intensity Time frequency
1. Cuban Rocks
2. Altemative Basic Movement{(Cha Cha's Time step)
3. Basic Movement (or open basic) ~
4. Right Underarm Turn 1Step(l 4week)
5. Check From Open C.P.P and Open P.P (New 40755%
York) Check From Open C.P.P (New York)
6. Spot Turmn to Left ~
7. Side Step to Left ZStep(ij 8\;veek) 20min/day  4day/week
8. Cucarachas(LF and RF) 55765%
9. 1-3 Open Basic
10. Progressive Walks to Back Sstep(9~12week)
11. Right Underarm turn, and Left Underarm turmn ~aM0
12. Shoulder to Shoulder 65780%
13. Spot Turn 1o Right
14. 1 Side Step Right and 3 hand to hand

25 —
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2 dAFE 12577 vivtedode] daasyzxz gdllo] A7t#AAAH I CRP, Leptin,

TNF-a, Adiponectin &%= W3] oWt JaFe vA=7te 1Esh7] AT Aoz 24

@ Ade e g

1. 2749 AH

DAA TP e

(1) AlEF(Weight)

<Table 4> WE npel Zo] A|Fo ®EE Awor % A 68.60+2.47kgol A
5 F 6340+2.29kg o ® 520kgi A, BAFLE FoT o7t AT AL el
CHp<.001). Mol e A 6845+2.25kgoll Al AFS 68.22+1.79kg &2 0.23kg 74 5}1o]
SAHCE fogk o7t gle Aox vuiwth Jde] mE AT Aeolg wug 4
B AR RA A E BAH LR FoF Aot e AR e o AFFHAMAE
A 7 523kg 25 Bl FAXHSE FoF A7) e Aoz YERETHE<00D).

<Table 4> t-test of Body weight

ltem GFOUD pre test pOSt test post—pre t p
EG 68.60+2.47 63.40+2.29 5.20 8.776 000"
CG 68.45+2.25 68.22+1.79 23 897 393
weight (kg)
t -.142 5.232
0 889 000"

EG=Exercise group, CG= Control group



<Table 5, 6>°llA RE npeh o] FEAN:

1=
o

v

ANG An AFolA FHE JEe 65
o] 68.27kg A ATo] 63.30kg .2 H|WTO| ¥
7} VR,

=

Vel ow p=0018 A 7§93 x}o

<Table 5> Tests of Between-Subjects Effects of Body weight

Source TypelllSum df MeanSquare F Sig.
ofSquare
Corrected Model 164.552 2 82.276 49978 .000
Intercept 7.228 1 7.228 4.391 051
Covariate 48.390 1 48.390 29.394 .000
GROUP 121.088 1 121.088 73.554 .000
Error 27.986 17 1.646
Total 86811.660 20
Corrected Total 192.538 19

a R square = .855 (Adjusted R square = .838)

<Table 6> Estimated Marginal Means of weight

ltem Group adjusted mean
EG 63.35
weight (kg)
CG 68.27

EG=Exercise group, CG= Control group



(2) AAEE( %Body fat)

<Table 7>°l4 Hi= n}9} o] AA & Wal= Aol & A 3357£1.37%9
A g% B 2757+1.15% 2 60% A%, EAFZ F93F 2lo]lrt e AoF vERyE

p

CHp<.001). H]o| & ARA 3257+1.36%°1 4 AMS 32.76+.87%% 0.19% <7183 ot
EAHOoZ F2o3% o7t gl Aoz veiut Ad 7F AXHuE] olE Wi 4
I AAAHA A= A 7 BAF R {23 Aolrf §lE Aoz Yehkoy ARSI A}

A= AR 2 A

O
oAl = =

i
Ho
do,
o
_&
0,
N
)
30
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o
i

i
o
+
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o
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=

<Table 7> t-test of %Body fat

ltem GFOUD pre test DOSt test post—pre t p
EG 3357+137 2757+1.15 6.00 9.234 000"
cG 32.57+1.36 32.76+.87 -19 - 648 533
Yebody fat
t -1.637 11.360
D 119 000"

EG=Exercise group, CG= Control group

<Table 8, 9>0A] K= vle} Zo] FiA

2 H]agro] 32.81%, AET 2752% % vl o] 529% U = e p=001% #H
9 7 fols 2pol7h vepgeh

)

<Table 8> Tests of Between-Subjects Effects of %body fat

TypelllSum
Source b df MeanSquare F Sig.
of Square
Corrected
135.008 2 67.504 62.175 .000
Model
Intercept 22.197 1 22.197 20.444 .000
Covariate 328 1 328 302 .590
GROUP 121.741 1 121.741 112.129 .000
Error 18.457 17 1.086
Total 18352.010 20
Corrected Total 153.465 19

a R square = .880 (Adjusted R square = .866)



<Table 9> Estimated Marginal Means of %body fat

ltem Group adjusted mean
EG 2752
Yebody fat
CG 32.81

EG=Exercise group, CG= Control group

(3) AlA % (Lean Body Mass)

<Table 10>04 Hi= nv}&} o] A|AHfe] W= HYTolA 5 H 42.23+1.63kgel
A $E F4363+1.82%kg® 14A0kgZErleted, EAH O folg Aol Y Ao E e
CHp<.05). vl ol A& AR 42.19+2.50kgoll Al AR 41.81+228kg &2 0.65kg 745 A
B AR SR % Aot flE o' vEwTh JY 1 AR AelE vy A

3} PR AFEA A A BARCR fo@ Aol7h 9 Ao vhet

BA

<Table 10> t-test of LBM

ltem Group pre test post test post-pre t p
EG 42231163 43.6311.82 -1.40 -2.941 016"
CG 42.19£2.55 41.81£2.28 .38 2.050 071
LBM(kg)
t -.042 -1.971
P 967 065

EG=Exercise group, CG= Control group



<Table 11, 12>0]4] Hiz whe} o] FRAEN S ANG A AXPolA F4€ F&
o Agio] 4361kg, Mol 41.83kge® Agire] 178kg ¥/ vhehom, p=015 A 7t

FA® o7l Qi Ao ek

v

<Table 11> Tests of Between-Subjects Effects of LBM

TypelllSum )
Source df MeanSquare F Sig.
ofSquare
Corrected
72.151 2 36.076 29.479 .000
Model
Intercept 3.004 1 3.004 2.455 136
Covariate 55.644 1 55.644 45,469 .000
GROUP 15.915 1 15915 13.004 .002
Error 20.804 17 1.224
Total 36595.487 20
Corrected Total 92.955 19

a R square = .776 (Adjusted R square = .750)

<Table 12> Estimated Marginal Means of LBM(kg)

ltem Group adjusted mean
EG 43.61
LBM(kg)
CG 41.83

EG=Exercise group, CG= Control group



(4) 9QdolEd v (Waist to Hip Ratio)

<Table 13>°4 Hi= nle} o] WHRe| W= A@TolA 5 #.95+0500 41 &
T 83+.04% 0.077aste BAHZ foldk zelrt E Ao e TH(p<0l). ¥l
Tl E ARA 93104004 AR 931292 001 AAsIFoY FAIHoRE fF25 Folv)

SE Aoz yeyth Je 78 WHRE Aol 2 vlwdt A3 AAAAAAE B4 %o w
o8t Zol7) gl Aoz Jelgou ALSHA M E e 1 BAHoR Fo% o]
7F e Ao YERtH(p<.05).
<Table 13> t-test of WHR
ltem GFOUD pre test pOSt test post—pre t p
EG 95+.05 88+.04 07 3.407 008"
CG 93+.04 93+.29 01 1.221 253
WHR(ratio)
t - 871 2.420
D 395 026"

EG=Exercise group, CG= Control group

<Table 14, 15> XK+ w9} o] FHEANEA S AAst A3} WHRelA A HE Ha
& Hlalgre] 93, AFre] 88% Hlulao] HA WER oW p=06E T 1 o gF Aol
7} vepyieh
<Table 14> Tests of Between-Subjects Effects of WHR
TypelllISum )
Source df MeanSquare F Sig.
of Square
Corrected
1.297E-02 2 6.485E-03 4.466 028
Model
Intercept 1.602E-02 1 1.602E-02 11.035 .004
Covariate 3.725E-03 1 3.725E-03 2.565 128
GROUP 1.133E-02 1 1.133E-02 7.806 012
Error 2.468E-02 17 1.452E-03
Total 16.364 20
Corrected Total  3.766E-02 19

a R square = .344 (Adjusted R square = .267)



<Table 15> Estimated Marginal Means of WHR

ltem Group adjusted mean
EG .88
WHR(ratio)
CG .93

EG=Exercise group, CG= Control group

2)77A A A= a2l
(1) &9 (Muscle strength)

<Table 16> ¥z mfe} o] o] W3z HAFLolAM &4 63.40+6.45kgol A

(3
oft

%5 5 70.00+5.48kg® 6.60kgZ7lete], EAH R 23 Aol7}t g Aoz vehylt)
(p<.01). Mol A= AFA 58.30+3.56kgel Al AFS 5840+363kg L& 0.1kgl & 713
o EAA R FoF Aot e Ao® UEEt Hw F SH ol E B 4

ARG A E Fol @ Aok e oM (p<.05), AFAANAE ¥ 2 BAHOR
Feld Aolzt 9l Aoz UEhgtHp<.00L).

<Table 16> t-test of Muscle strength

ltem GFOUD pre test pOSt test post—pre t p
EG 63.40+6.45 70.00+5.48 -6.60 -3.455 007"
Muscle cG 58.30+3.56 58.40+3.63 -10 -318 758
thik
strengthlkg) f 2189 5584
0 042 000"

EG=Exercise group, CG= Control group



<Table 17, 18>0x] KW= BH}9} o] FEHAMRE

i

& 4

roh
i)
o
ri
R
=2
>
¥
ot
e
o,
=l
flo

o] 68.59%kg, H|alio] 59.80kgo.E A EH o] 87
Folat Aol7h vhehieh

Qo
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<Table 17> Tests of Between-Subjects Effects of Muscle strength

Source TypelliSum df MeanSquare F Sig.
ofSquare
Corrected Model 821.811 2 410.906 29.180 .000
Intercept 122.663 1 122.663 8.711 .009
Covariate 149.011 1 149.011 10.582 .005
GROUP 304.629 1 304.629 21.633 .000
Error 239.389 17 14.082
Total 83494.000 20
Corrected Total 1061.200 19

a R square = .774 (Adjusted R square = .748)

<Table 18> Estimated Marginal Means of Muscle strength

ltem Group adjusted mean

EG 68.59
Muscle strengthlkg)

CG 59.80

EG=Exercise group, CG= Control group



(2) ++A 72 (Muscle endurance)

<Table 19>04 H& vpel o] x| g8 W3tz AT oA &5 & 13.4042.463]
A & F 17.00+1.633] 2 363 F7tste], SAHLRE o zelrt = Ao R e
SH(p<.001). Bl alaol Al AR 13302318 94 AR 13.10£1.798] 2 0.23] 7HAESle
U SAHeE fejgk zelvt gl e vEbgth Jw 7k 2 E e AolE Hlagh
A3 A A E SAH LR ek Aolrt flE AR e o, AARHAMAE
Ak 2k FAHSRE Foe A7t AE AR ERLTHp<001).

<Table 19> t-test of Muscle endurance

ltem GFOUD pre test DOSt test post—pre t p
EG 13.40+2.46 17.00+1.63 -3.60 -4.909 001"
Muscle oG 13304231 13.10+1.79 20 688 509
endurance
(repeat) t -.094 -5.087
D 926 000"

EG=Exercise group, CG= Control group

<Table 20, 21>014 Wi wlel o] FRARAL AN A% 2PN 5
P Aol 169838, wlaire] 1312812 A#are] 3873 u ¥ vEhge
- 0013 A% 2 o el 7h vhebyth

i

,

k>

<Table 20> Tests of Between-Subjects Effects of Muscle endurance

Source TypelllSum df MeanSquare F Sig.
ofSquare
Corrected Model 100.148 2 50.074 29.556 .000
Intercept 41.125 1 41.125 24274 .000
Covariate 24.098 1 24.098 14,224 002
GROUP 74135 1 74135 43.758 .000
Error 28.802 17 1.694
Total 4659.000 20
Corrected Total 128.950 19

a R square = .777 (Adjusted R square = .750)



<Table 21> Estimated Marginal Means of Muscle endurance

ltem Group adjusted mean

EG 16.98
Muscle endurance

(repeat) CG 13.12

EG=Exercise group, CG= Control group

(3) 94 (Flexibility)
<Table 22> K= vie} Zo] f<d/de] W= Adatolr 5 A 13.78+4.98cmoll A &
% F 1691+467cm% 313mE7leled, EAHeE fel@t Aolrl 9 Aow et}
(p<.001). Blalarol Al AR 165.7842.96cmel Al AR 15.93+2.29cm= 0.15cm 57FeHev &
Aoz folg Aol7l gl Aew vehdth Pw 1 H949) Aold wune An A
]_

AL AR T AR BT AR feg Aoy

<Table 22> t-test of Flexibility

ltem GFOUD pre test pOSt test post—pre t p
EG 13.78+4.98 16.91+4.67 -3.13 -5915 000"
CG 15.78+2.96 15.93+2.29 -15 -398 700
Flexibilitylcm)
t 1.091 - 506
p 290 561

EG=Exercise group, CG= Control group



EARAS ANG A% FAGAN FHE 3
2 Ag o]l 17.75cm, Hlalwte] 15.09cm= A gato] 266cm ¥ =4 Ve e p=.001
2 A 2 fojgk Aol7F vERRLT
<Table 23> Tests of Between-Subjects Effects of Flexibility
TypelllISum )
Source df MeanSquare F Sig.
ofSquare
Corrected
218.037 2 109.018 61.256 .000
Model
Intercept 20.777 1 20.777 11.674 .003
Covariate 213.235 1 213.235 119.813 .000
GROUP 33.176 1 33.176 18.641 .000
Error 30.255 17 1.780
Total 5640.620 20
Corrected Total 248.292 19
a R square = .878 (Adjusted R square = .864)

<Table 24> Estimated Marginal Means of Flexibility

ltem Group adjusted mean
EG 17.75
Flexibilitylcm)
CG 15.09

EG=Exercise group, CG= Control group



(4) A ¥ A -2 (Cardiovascular endurance)
<Table 25>0lA] Hi= Ak} o] AlH| Aol Wah= A 5 7 2686+3.00ml/kg/min
oA & & R.31£2.9ml/kg/minZ 545ml/kg/mins 7}k, EAIASZE F2§ Zol7) Qe Fle
2 YePITHp<00D). BlakolAE AR 2455+2.01ml/kg/minoll A AR 25.08+2.21ml/kg/min &2
048ml/kg/min S7FIA oW BAH o2 fofdk Aol7t gl Aoz vepgrh [ 1 AR+
o] zpolZ uindh A3} AL M E BAH R Fo3t Ao} i Ao yehtouy, A5
At AE He 2 AR folgk Aot e Ao®E YERRTHp<00D).

R

<Table 25> t-test of Cardiovascular endurance

ltem GFOUD pre test pOSt test post—pre t p
| EG 26.86+3.00 32.31+2.59 -5.45 -9.753 000"
Cardiovascular 5y 24554201  2503+221 48 1672 129
endurance
D 058 000

EG=Exercise group, CG= Control group

<Table 26, 27> A R wpe} o] FEANEA S AAIS A1 HAXFHA FHE
& A¥ito]l 31.39ml/keg/min, H] o] 25.95ml/kg/minC 2 A ¥ o] 544ml/kg/min

of,

=7 vEbsten, p=0012 Hg It F2]7 Zol7) vERsth

A

<Table 26> Tests of Between-Subjects Effects of Cardiovascular endurance

TypelllSum
Source o df MeanSquare F Sig.
ofSquare
Corrected
339.167 2 169.584 94.353 .000
Model
Intercept 11.997 1 11.997 6.675 019
Covariate 74175 1 74175 41.270 .000
GROUP 120.808 1 120.808 67.215 .000
Error 30.555 17 1.797
Total 16809.100 20
Corrected Total 369.722 19

a R square = 917 (Adjusted R square = .908)



<Table 27> Estimated Marginal Means of Cardiovascular endurance

ltem Group adjusted mean
, EG 31.39
Cardiovascular endurance
[/kg/mi
(mifkgimin) G 25.95

EG=Exercise group, CG= Control group

2. C-WHg A

ol 4 (C-reactive protein;CRP)

<Table 28>0l|4 Hi= u}&} o] CRPE] W3l AlolA 6 A 56+£.09mg/dLelA &

% 46+ 10mg/dL=  0.10mg/dL7438le], FAIAL=E ot

0] =
AR

o7} Aow vepith

(p<05). H]altol M=AbA 54+.08me/dLol A AFE 56+.04mg/dLE 0.0lmg/dLE S A Ao &

@ Fol7h = Aoz vehgh Pu

© SAALE FoT A7l gl Ao yEgov ARFAA = e 7 A

7+ CRP9] 2ol wlmdt A} AR A A

2 o

B o Zol7k e Ao yETHp<OD.

<Table 28> t-test of CRP

ltem GFOUD pre test DOSt test post—pre t p
EG 56+.09 46+.10 10 2.904 017"
cG 54+ 08 56+.04 -.01 - 887 398
CRP (mg/al) ~ 477 2901
D 639 009"

EG=Exercise group, CG= Control group

<Table 29, 30> x HI= B}e} zro] FRAEAS 2As Az CRPOIA 3

S6mg/dL, Ag o]
o8 Aol7h Ve,

£ ol

p=012 H& %

Abmg/dLE  H] 3l o]

[e]

)
of,
4

Almg/dL ¥ =4 JVElstom,



<Table 29> Tests of Between-Subjects Effects of CRP

Source TypelliSum df MeanSquare F Sig.
ofSquare
Corrected Model 6.738E-02 2 3.369E-02 6.663 007
Intercept 3.789E-02 1 3.789E-02 7.493 014
Covariate 1.808E-02 1 1.808E-02 3.575 076
GROUP 5.554E-02 1 5.554E-02 10.984 .004
Error 8.596E-02 17 5.056E-03
Total 5.320 20
Corrected Total 153 19

a R square = .906 (Adjusted R square = .899)

<Table 30> Estimated Marginal Means of CRP

ltem Group adjusted mean
EG 45
CRP (mg/dL)
CG .56

EG=Exercise group, CG= Control group



3. A€ (Leptin)

<Table 31> K= nl9} o] Leptin®] W3le AT oA 57 9.29+1.33ng/mLel
Al T % 79441.29ng/mLE 1.36ng/mL7AASHe], BAIF 02 fFolst 2oyl UeE Ao
2 UEE T (p<001). v As A 9.19+257ng/mLell A AFS- 9.36+2.33ng/mLE
0.17ng/mLZ7 st evt A4 e 2 fFo3 2ol7} gle Ae® vewtth e 7F Leptin
o] ol Hluwg A APAHAS} AP Ao A E BAKH R fogt Ao|7F §lE B

2 v,

<Table 31> t-test of Leptin

ltem Group pre test post test post-pre t D
EG 9.29+1.33 7.94+1.29 1.36 2.750 022"
, CG 0.19+2.57 0.36+2.33 -17 -1.076 310
Leptin (ng/mL)
-.113 1.692
p 912 108

EG=Exercise group, CG= Control group

<Table 32, 33> 4] K vt} o] F@AHEA S AAIS A3} Leptindl Al FAE Hat

S Hlalito] 940ng/mL, A &dto] 790ng/mLE H]3ato] 15ng/mlL ¥ A JERtow,
p=012 A 7+ {23 2o|7} vpepytth

<Table 32> Tests of Between—Subjects Effects of Leptin

TypelllISum )
Source df MeanSquare F Sig.
of Square
Corrected
53.986 2 26.993 23.048 .000
Model
Intercept 2170 1 2170 1.853 A9
Covariate 43.847 1 43.847 37.439 .000
GROUP 11.280 1 11.280 9.631 .006
Error 19.910 17 1.171
Total 1571.038 20
Corrected Total 73.896 19

a R square = .731 (Adjusted R square = .699)



<Table 33> Estimated Marginal Means of Leptin

ltem Group adjusted mean
EG 7.90
Leptin (ng/mL)
CG 9.40

EG=Exercise group, CG= Control group

4. T FAAAA-(TNF-a)

<Table 34> BF= wvke} Zo] TNF-a¢] #ab= AgatolA 2% d 4.87+.53ng/mL
oA & T 467+55ng/mLE 021ug/mL FHASHAA R, SAFoE Folgk Zolrt §le
Aoz vehgon vl E Abd 5.07+69ug/mLel A AFS 5.17+65ug/mLE 0.05u
g/mL=E FAHSE Fog o7t fle A2 veiyth I 1F TNF-af] Zol& i
o A3 A Abeh AFFEA AL A A 7 BAH R Fol8 Aoyt gl Ao® VY

ot

<Table 34> t-test of TNF-a

ltem GFOUD pre test post test post—pre t p
EG 48753 46755 21 2.048 071
TNF-a CG 5.07+.69 517+.65 -.05 -477 645
(ug/mb)
t 687 1.662
p 501 114

EG=Exercise group, CG= Control group

<Table 35, 36>°4 K Hf} o] FHARAES A% A3} Adiponectinol A4 44
HrS vl aliro] 5.04ug/mL, A& ol 4.75ug/mLE vl nlate] 0.29ug/mL o =4 e

i

Sow, p=061=2 e b 1ol % 2ok vk okt



<Table 35> Tests of Between—Subjects Effects of TNF-a

TypelllSum )
Source df MeanSquare F Sig.
of Square
Corrected
5.831 2 2916 28.915 .000
Model
Intercept 157 1 157 1.555 229
Covariate 4.828 1 4.828 47877 .000
GROUP 407 1 407 4.033 .061
Error 1.714 17 101
Total 486.179 20
Corrected Total 7.546 19

a R square= .773 (Adjusted R square = .746)

<Table 36> Estimated Marginal Means of TNF-a

ltem Group adjusted mean
TNF-a EG 4.75

EG=Exercise group, CG= Control group



5. o}t ¥ €l (Adiponectin)

<Table 37>°|4 H< #pel Zo] Adiponectin® ¥+ Aol & A 7.14+1.00u
g/mLel A £% % 791+1.06ng/mLE 0.76ug/mL57tste], A4 & Fo 3 2ol7} e

Ao FE YERGTH(p<05). Hlaldol M= AR 8.05+1.31ug/mLell A AR 8.22+1.25ug/mL=

2oz vebth vk 7F Adiponectin®] =}
ol "l Ay} AHAHAA A 2 SAFLE /3 Zolrt glv AoE YEN e

W AFR A PR 2 BARLE §9% Fol7t 9 AL e THp<oD.

<Table 37> t-test of Adiponectin

ltem GFOUD pre test post test post—pre t p
EG 7.14+1.00 791+1.05 -76 -2.650 026"
Adiponectin CG 8.05+1.31 8.22+1.25 -18 ~1.171 272
(ug/mL) { 1727 605
D 101 553

EG=Exercise group, CG= Control group

<Table 38, 39>°lA] K= nHf} o] FHARAES A% A3} Adiponectinol A4 44

)
of,

& Ay Tte] 827ug/mlL, Hlalate] 7.87ug/mLE A ¥ ato]l 04ug/mL vl A e

Wow, p=.26022 e b Folgk Apolrh v okt

<Table 38> Tests of Between—-Subjects Effects of Adiponectin

TypelllSum )
Source df MeanSquare F Sig.
of Square
Corrected
15.794 2 7.897 15.597 .000
Model
Intercept 1.780 1 1.780 3516 078
Covariate 15.307 1 15.307 30.232 .000
GROUP .688 1 688 1.358 260
Error 8.608 17 506
Total 1326.900 20
Corrected Total 24.402 19

a R square= .647 (Adjusted R square = .606)



<Table 39> Estimated Marginal Means of Adiponectin

ltem Group adjusted mean
Adiponectin EG 8.27
(ng/mL) cG 7.87

EG=Exercise group, CG= Control group
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o HEd WiEes YEW oz 16~254 FAe Hat AAWEo] 12~
15%., A= 22~27%4 %, 30~604] A% Z9 b 22~33%, oAk 455 28~35%
A o] tH(Wilmore & Costill, 1994).

Lamarche et al,(1992)& # 7ol el odE oz HuibagdFH = 5h%= fakas
g EE AR AT, AARE] freleA #AAT Joex KB ekjlewn, Katzmarzyk et
al,(2001) heritage 7} AT-olA 2959 HAHAAEE ez 20577t AA cycle
ergometer &< Sl AAWo] 33% FYsiAl HAP<D)FTIAFE Hi AT

Nindle et al.(2000)%= 319 ¢] o4& oz fFAtaieses 5 53 2453 HAAIS A3

59 FAAA a9E ®asha vk Dengel(1994)2 2ol ey 3 fAtsx £59 o
a0 B I olgtal etk At wd AT
o] #AE ®WW Jirapimyo et al.(1995)L H|T ol EEo] A 4F71e] JEHAZE AT A
I A)Fo] 3bkg AAastd o Garrow & Summerbell(1995)2- 30 e 2% dA4+E B4
% meta ©4& AASte] 12939 A&LFo] vAE Ade] I AfoA FE 5
kel AA L frolst Al FrFekaL, AAEH QAL e o o 2o A A
W AAE, AW oM Wkt gllekar Barskgith
Kramer 5(1999)2 HteiAd 16W S dld o=@ 95 o FAtaesse A7l 43 7
Aow o3k XolE HolA = FUARE AT 15% 4, MALFEAF 1.7% F4HE B
A osk e Zf#(2001) S BHREd Y 1388 e

= -
A& 6287kgel A FH F 6066kgo= oFF A4t A3E Hastdth Okazaki et

al(1999)2 #HJA&-e o= 4199 Tdode dde® 125 23 VO2 maxe] 50%
Aol £F5e Al A3 A Fo] 39%kg FASIE YA Bal st F8d(2003)2 Fd
oddE AR 1057 F 3~43] 50~60%d =2 HETE AAYES w AA ] &
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