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<Abstract>

The Effect of Belly Dance on Health-related Fitness
and Blood Lipids in Middle-aged Woman

Hyun—Ju Han

Department of Physical Education
Graduate School, Jeju National University
Jeju, Korea

(Supervised by professor Chang—Joon Lee)

The purpose of this research was to examine the effect of 12 weeks belly
dance on health-related fitness and blood lipids in middle-aged woman. For this
experiment, 14 subjects were divided into two groups, the control(CON) group
and the belly dance exercise(BDE) group, each consisting of 7 members. Belly
dance exercise program was carried out under the condition of 60 minutes /day,
4 days /week for 12weeks. Health-related fitness and blood lipids of all subjects
were measured before and after they participated in the 12 week program. All
data were expressed as mean and standard deviation by using SPSS program,
and the data were analyzed by two-way ANOVA with repeated meausre.
Significance was set at the a=.05. Back strength was significantly increased
within BDE group, and BDE group was shown that there was a significant
difference of back strength. There was no significant difference in muscle
endurance, soft lean mass, WHR, trunk flexion, body weight, fat mass and
percent body fat within and between groups. BMI was significantly increased

within CON group after 12 weeks. TG and TC were significantly increased

- i1 -



within CON group. There was no significant difference in HDL-C, LDL-C within
and between groups. In summary, when the considering the above results, we
concluded that the application of belly dance exercise could improve the level of

back strength in middle-aged woman.
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# v} (Pierson, Lin & Phillips, 1974; Forbes & Renia, 1970).
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o HAENALe Axws A= Fosta, 2353 2 (nonessential lipids)$l &
BAE L A AN TAHH dds fAd ARE SH4A 8 £ 1y
= AWE ASd MENYA, D, E K9 ol AR, AAA 7T, 449 A
&, AAA, g AR st A B A #Adol v wEkA FAEE A

vE5d =9 AYE, 2P A5 (eystic fibrosis)E i 3=

A, e, wd, g, oldd, A4, 2005). Ly, AAERe] A F7h=
=
[s)

249 BB 5F 8759 ¥ Fo 445de ARANY

(Andrew & Pollock, 1985). 538, Corey, Martin®} Mojzit}(1984)el ¢ &4, W] 7l &
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X-ray Absorptiometry; DXA), 9 38tA% =AW (skin fold caliper), A H 71 A3 =

A9 (bioimpedance; BIA), 1A =AW (anthropometry) 59°] 2 th(o] <3, 2005).
5. 95 A A (blood lipids)
1) A A% (Triglyceride; TG)
FARAAGL Ao d= AW dFo 7 Algo A 24 F 5% E A AdY 2

AR Fo GAAE AN Qow, F Bae A A BA Aol o
ez ATH ot (LB, 2002, FHAYE AGe] F71Te)

T F47 2199 A EH(Thompson, Eileen & Stanley, 1988).
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Table 1. Physical characteristics of subjects
CON, Control group; BDE, Belly Dance Exercise group

Values are Mean+standard deviation
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<Table 2>. Belly Dance exercise program

contents

order

stretching

warm-up(10min)

program contents RPE

training period

9~11

Basic 1~3, Chic Chac Cooc, Triangle

1~4 wks

main exercise(40min)

11~13

5~8 wks

Basic 4~6, Cha Cha, Shakira

13~15

Fan

9~12 wks

Basic 7~8, KM Veil,

stretching

cool-down(10min)
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dA e W

1. A%
D 29 0029)9 w3
1257t deds 25 § ¥ Wike] HMgFEqZd% 2 esAEFS <{Table

3>, <Table 4>¢9 #t},

Table 3. Results of repeated measure ANOVA for muscle strength after 12 weeks
Source 85 df MS F Pr>F
Group 1150.723 1 1150.723  4.648 052
Error 2970.929 12 247577
Period 885.937 1 885.937 15118 0027
Group+*Period 608.223 1 608.223  10.379 007"
Error 703.214 12 58.601

< 2g& 2 H(F=10.379, p<.007)7} & A 4
118, p<.002)ol = 93 Xo] 7}

L AAN L HE=
4oz §od Aol YA

o2 F9% o]} ey o
vetwt, 28y 28 7H(F=4.648, p>.052) = EA
ookt

_ 27 _
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Table 4. Comparison of muscle strength after 12 weeks

muscle strength(kg)

Group
pre post t D
CON 42.78%12.30 44.71+14.54 -.947 380
BDE 46.28+8.25 66.86+13.47 -3.798 .009™
t -.625 -2.955
p od4 0127

Values are meanz*standard deviation;
CON, Control group; BDE, Belly Dance Exercise group; *, p<.05; ** p<0l

T oad AFAY, Agdy sty 1257 F CON 1FAAE F93 2Fo7t 1
Btub A eFskA ¥k, BDE ZLg ol Al frol gk Aol (t=-3.798, p<.009)7} vewtt. 15 7
o= AbHel = foet zol7h YEpubA kA, ARFellE o Aol (1=-2.955,
p<.012)7} hEbwE

**

70
60
2
=
? mCON
£ 50r OBDE
o
2
=]
g
40 |
30

pre post

Figure 2. Comparison of muscle strength after 12 weeks

* p<.0b; *x p<0l
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2) AT (AR A0I/) W3
12779 WAHE ¢F F oo

<Table 5>, <Table 6>3 7t}

A7e wse wMARAAG @ JEEAwe

Table 5. Results of repeated measure ANOVA for muscle endurance after 12 weeks

Source 5SS df MS F Pr>F
Group 82.286 1 82.286 379 550
Error 2605.571 12 217.131
Period 51.571 1 51.571 4.202 063

Group#*Period 69.143 1 69.143 5.633 035"
Error 147.286 12 12.274

* p<.05
WA 243, 253 AA7Ad e dsad 3 3(F=5.633, p<.035)7F A4

0% §93 o)zt eyt aHu 2F H(F-379, p>550), XA 7|7 THEF=4.202,
p>.063)°l = TAHCE Fo3 Aol7h ey ekshrh,

Table 6. Comparison of muscle endurance after 12 weeks

muscle endurance(times)

Group
pre post t D
CON 13.00+£10.97 12.57£9.76 A41 675
BDE 6.43+10.60 12.28+11.44 -2.378 005
t 1.140 050
D 277 961
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Figure 3. Comparison of muscle endurance after 12 weeks

3) F A (FAAL)Y W
2% WWs $F F FA4 wse WA

7>, <Table 8>3 7t}

o)
~
iy
offt
=
oft

2 <Table

Table 7. Results of repeated measure ANOVA for trunk flexion after 12 weeks

Source 5SS df MS F Pr>F

Group 217.286 1 217286 3751 077

Error 695.063 12 Y702

Period 2.286 1 2.286 622 432
Group+*Period 091 1 091 026 873

Error 41.443 12 3.454

R 24, 253 A7t wE 4z AEe] ZIH(F=.026, p>.873)7F A A
o2 fFo3 Aol7p vEhx @gtew, F ZHE=3751, p>.077), HA7|L 3t
(F=.622, p>432)01 %= o3k Apol 7} vhepubA] & okvh meba] e 2Qld A 5 A4
O & FF Aol7t e AowE vyt
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Table 8. Comparison of trunk flexion after 12 weeks

trunk flexion(cm)

Group
pre post t D
CON 18.13+6.01 18.81+6.27 -1.006 353
BDE 23.8114.67 24.27+5.05 =372 723
t -2.092 -1.793
D 058 .098
F 3N HAsAY, 2F U, 1F 1 FY93 Zolvt A 2gkT
28
25
:E: 22
€
.g WCON
éa 19 OBDE
-
[=
g 16

post

Figure 4. Comparison of trunk flexion after 12 weeks
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(1) Az ¥st
125F7re] Bgds & F AT Hste W

9> <Table 10>3 7t}
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A#FL <Table

Table 9. Results of repeated measure ANOVA for Body weight after 12 weeks

Source S df MS F Pr>F

Group 33.660 1 33.660 381 549

Error 1060.246 12 88.354

Period 1.243 1 1.243 1.589 231
Group*Period .060 1 .060 077 786

Error 9.391 12 783

HFeA A9, 2§30 AA7) ke B 45489 g3 (F=.077, p>.786)7 E A4
0% 93 Aoy} YA ¥gow IF HF=381, p>.549), AA7| 7
(F=1589, p>.23D) el %= 93 o] 7} Uebrbx @okvh weha] =

o §9% Aot g AR e

Table 10. Comparison of Body weight after 12 weeks

Body weight(kg)

Group
pre post t D
CON 06.91+7.83 07.43+7.17 -.829 423
BDE 99.20+5.88 09.53+5.56 -1.102 313
t -.617 -.612
D 048 .bb2
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Figure 5. Comparison of Body weight after 12 weeks

(2) BMI(Body Mass Index)9 3}
125778 Medls &5 5 BMI ¥she] Mz ds

11>, <Table 12> Zt}.

S

Ve AFLE <Table

Table 11. Results of repeated measure ANOVA for BMI after 12 weeks

Source S8 df MS F Pr>F

Group 8.470 1 8.470 588 A58

Error 172.739 12 14.395

Period 2.520 1 2.520 8.208 014
Group*Period 1.556 1 1.556 5.067 0447

Error 3.684 12 307

HgEA Ay a2 AA7 e 02 Fsgdd G3HF=5.067, p<.044)7F FA A
Fo 8 2ol 7} Ebow | XA 7] 7F H(F=8.208, p<.014)dl = F<9 & o] 7} o}
o 2y 2 F ZHF=588, p>458)ell = TAAoE {93 Ao|7t yEhA 2
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Table 12. Comparison of BMI after 12 weeks

BMI (%)
Group
pre post t D

CON 21.77+2.90 22.84+2.66 =-2.704 035"
BDE 23.3412.64 23.47+2.63 =.947 380

t -1.060 -.444

D 310 665

* p<.05

a3 A5 A, A¥As Huste 125 F CON 2FAA fod o

=N

(t=-2.704, p<.035)7} Yetw A%, BDE ZLFoA e o3 2Fol7b vpEbyA gkt
aF gel= g Aolzh wEbA gk

24 *
23
& 2o | mCON
2 OBDE
21 |
20 L

pre post

Figure 6. Comparison of BMI after 12 weeks
* p<.05
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(3) 2% e Wt
12779 deds 2% F 24% use WrAdy

13>, <Table 14> Zt}.

poas

7 F A %L <Table

Table 13. Results of repeated measure ANOVA for soft lean mass after 12 weeks

Source 5SS df MS F Pr>F
Group 4.560 1 4.560 056 A70
Error 98.474 12 8.206
Period 1.329 1 1.329 6.113 029
Group+*Period 018 1 018 081 781

Error 2.609 12 217

* p<.05

WA 23, 253 AA7 g mE 43 a8 &H(F-.081, p>.781)7F T4

o2 fost zol7} yEtA gekow | IF (HIF=.556, p>470)9l = fro gk zo] 7}
VEbbA] okokth gy, A A 717 7HEF=6.113, p<.029)0 & EAH O 938 Ao
7} YERR T

Table 14. Comparison of soft lean mass after 12 weeks

soft lean mass(kg)

Group
pre post t D
CON 20.76+2.18 21.24+1.98 -1.725 135
BDE 21.61+2.05 22.00+1.99 -1.819 119
t =758 -713
D 463 490
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Figure 7. Comparison of soft lean mass after 12 weeks

(4) A o] s
1257ke) ded2s 5 F AALE wge WHIFEH4EHR T Ve AFE

<Table 15>, <Table 16>3 #Tt},

Table 15. Results of repeated measure ANOVA for fat mass after 12 weeks

Source 5SS df MS F Pr>F

Group 4.166 1 4.166 127 727

Error 392.493 12 32.708

Period 241 1 241 A1l 534
Group*Period 006 1 006 010 923

Error 7.053 12 588

ek A A3, 23S AAVIe wE 43§ ZAF=.010, p>.923)7F SAA
0% fo3 Aozt YA @gow IF HF=127, p>.727), AA7| 7
(F=411, p>534)dl = fr o1& o7k vepubA] okth, meta ZE Q<loAl FAA

o= 93 A7l Q= Ao e,

-
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Table 16. Comparison of fat mass after 12 weeks

fat mass(kg)

Group
pre post t D
CON 18.28+4.35 18.13+4.08 b17 624
BDE 19.08+£3.97 38.67+50.98 -.985 363
t -.399 -1.063
D 726 309
F AN ASEN, a5 W, 25 3 FAF Aolvh dEA g

fat mass(kg)

EWCON
OBDE

pre

post

Figure 8. Comparison of fat mass after 12 weeks
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(5) AAwE] H3}
12977Fe] degd2~ 5 F AALTE W wWIFEEN 2 Ve AFES

<Table 17>, <Table 18> #Tt},

Table 17. Results of repeated measure ANOVA for Body fat after 12 weeks

Source 5SS df MS F Pr>F

Group 463 1 463 015 906

Error 379.277 12 31.606

Period 1.556 1 1.556 1.370 265
Group*Period 006 1 006 005 945

Error 13.629 12 1.136

HgEA A3 253 A7) mE A5 Ao FTIHF=.005 p>.945)7F EAF
o7 fod Aot veA gkokew 1§ HF=015, p>.906), HA 7 2
(F=1370, p>.265)01 = & o7} ehbA it Wehal 2E 29l A 5A A
o7 9% o7} gl Ao ey

Table 18. Comparison of Body fat after 12 weeks

Body fat(%)

Group
pre post t D
CON 31.77+3.51 31.27+3.41 1.159 291
BDE 32.00£4.50 31.56+4.62 .6b1 039
t -.106 -.132
D 917 897
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31

pre post

Figure 9. Comparison of Body fat after 12 weeks

(6) F5-A & w3l
1277+e) degds 5 F ERAYE wWste WIFEAHZN T Ve ATFS

<Table 19>, <Table 20> #Tt},

Table 19. Results of repeated measure ANOVA for waist-hip ratio after 12 weeks

Source S8 df MS F Pr>F

Group 003 1 .003 1.391 261

Error 030 12 002

Period 001 1 001 6.193 029
Group*Period 000 1 000 229 161

Error 002 12 .000

HAFEs 2, 253 AA/ e oE FxAEe AHF=2.229, p>.161)7F A

b e A e gkek. ek, H A 7)3F ZHEF=6.193, p<.029)el = TAIA 2R f 9%
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Table 20. Comparison of waist-hip ratio after 12 weeks

waist-hip ratio(WHR)

Group
pre post t D
CON 87+.02 .89+.03 -2.048 086
BDE .89+.04 .90£.04 -2.121 078
t -1.518 -798
D 165 440

0.9 r
3
:
.2
=) i EWCON
o 0.88 OBDE
2
k7]
T
s
0.86 .

pre post

Figure 10. Comparison of waist—hip ratio after 12 weeks
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2. 8% A 4 (blood lipids)®¢ ¥ 3}

1) TG(Triglyceride)? % 3}
1257k9) deEds $F5 F TG ¥l

21>, <Table 22>3 #Tt}.

e
ot
M
it
i)
=
WA,

V%A FL <Table

Table 21. Results of repeated measure ANOVA for blood TG levels after 12 weeks

Source 5SS df MS F Pr>F

Group 2527.000 1 2627.000  1.143 306

Error 26522.000 12 2210.167

Period 960.571 1 960.571 A82 501
Group*Period 1081.286 1 1081.286 542 A76

Error 23919.143 12 1993.262

AT Ay, 253 AA7 e wE e g I(F=542, p>.476)7F A A
oz S8 o]y} gl Sgtowm IE 7HF=1.143, p>.306), A7 7
(F=.482, p>50D)el &= 98k Zfo] 7} vrepibA] &gkvh. mpepA ZE 8o A FA4 4
o8 {93 Aol7t gle ALE UE W,

Table 22. Comparison of blood TG levels after 12 weeks

TG(mg/dl)
Group
pre post t D
CON 82.14+36.37 82.86+36.56 -2.500 047"
BDE 113.57+24.94 89.43+71.44 715 H01
t -1.875 =217
o} 085 832
* p<.05

9 4% A%, 4948 vasd 2% F CON LFAA fo@ Ao
(t--2.500, p<.047)7} hEHR O, BDE T§1AE 9% Aol e g,
TF Bl FA% Aolsk e @ot

=N
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Figure 11. Comparison of blood TG levels after 12 weeks

* p<.05

2) TC(Total Cholesterol)9] ¥ 3}
12579 e &5 § TC ¥she wFeqds

23>, <Table 24>3 #Tt}.

W

V%A %L <Table

Table 23. Results of repeated measure ANOVA for blood TC levels after 12 weeks

Source 5SS df MS F Pr>F
Group 2661.750 1 2661.750  1.576 233
Error 20272.714 12 1689.393
Period 222.893 1 222893 4965 0467
Group*Period 308.893 1 308.893 6.881 0227
Error 538.714 12 44.893
* p<05

A A3, 253 AL mE dxad 23 (F=6.881, p<.022)7t A A

o8 {93 Aol7} vy ow A7 IHE=4.965, p<.046)°l = F o & Aol 7} 1}
btk 28y 2F HE=1576, p>.233)dll = BAA R 93 Ao} YEy A &
kTt
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Table 24. Comparison of blood TC levels after 12 weeks

TC(mg/dl)
Group
pre post t D
CON 188.71+32.70 189.71£33.25 -2.646 038"
BDE 175.86+23.77 163.57+£26.99 2.432 051
t 841 1.615
p 417 132
* p<.05

a3 Ae 2%, A¥AH Alustd 125 F CON gdA #43 Ao
(t=-2.646, p<.038)7} WEts o, BDE ZLHelA = w3 Zol7F et ok
aF gel= g Aolzh wEbA gk

=N

HWCON
COBDE

TC(mg/dl)

post

Figure 12. Comparison of blood TC levels after 12 weeks

* p<.05
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3) HDL-C(High Density Lipoprotein Cholesterol)® % 3}
12F7ke] "Wgdx &% F HDL-C W3le wadFRdAdn 9 7sEA#FE

<Table 25>, <Table 26> #Tt},

Table 25. Results of repeated measure ANOVA for blood HDL-C levels after 12 weeks

Source 5SS df MS F Pr>F

Group 46.801 1 46.801 390 544

Error 1441.507 12 120.126

Period 65.423 1 65.423 2.943 112
Group*Period 49.423 1 49.423 2.223 162

Error 266.744 12 22.229

e

FEA Ay, 25D A% gE 3549 BH(F=2223, p>.162)7F A
HOR o3 Aol7 vEuA e, IF ZHTE=390, p>.544), AAT|ZE
(F=2.943, p>112)l = f o & Aol7} detubA] &gt ey ZE 23X 57
0% foF o7t glE Aom UEK

e

2

Table 26. Comparison of blood HDL-C levels after 12 weeks

HDL-C(mg/d1)
Group
pre post t D

CON 62.61£6.30 62.21£6.27 1.806 121
BDE 67.86+7.01 62.14+12.51 1.606 159
Total 65.23+6.96 62.18+9.51

t -1.471 014

D 167 989
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Figure 13. Comparison of blood HDL-C levels after 12 weeks

4) LDL-C(Low Density Lipoprotein Cholesterol)® ¥ 3}
1277k Aygd s &5 T LDL-C ¥W3le Hard A

27>, <Table 28>3 %t}

Ha

VNaEF A %L <Table

Table 27. Results of repeated measure ANOVA for blood LDL-C levels after 12 weeks

Source S8 df MS F Pr>F

Group 1110.060 1 1110.060 741 406

Error 17988.121 12 1499.010

Period 018 1 018 000 990
Group*Period 2.460 1 2.460 022 885

Error 1341.087 12 111.757

& ZHEF=741, p>.406), HA7z7F 7H
(F=.000, p>.990)ol = §9 3t zol7F vepbA] el wilr] ZE 29dA FA A
o2 {9 Aol7t glE ALE UEH T

32
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Table 28. Comparison of blood LDL-C levels after 12 weeks

LDL-C(mg/d1)

Group
pre post t D
CON 97.28+29.52 97.93+30.10 -1.1996 .093
BDE 85.28+29.32 84.74+24.17 068 948
t 763 904
D 460 384
53 P52 28 0, 28 2 #98 Folh YeR ek
100
95
5 90
£ mCON
(] O BDE
§ 85
80
75 L

post

Figure 14. Comparison of blood LDL-C levels after 12 weeks

@ jeju

- 46 -



R

=
)
ﬂo

e

=

Tor

=

W)
o
el

o

1

%

& o
=

A

%

aded

2 A E T (ACSM, 2000).

R=N
=

s
&

SRRSO

Gy
Am

o

A o=

-
.

A w49 1440w F4H

)

Fi ATHACSM, 1998).

B

A 7] 3Lz}

I

-
.

1) 9o uZx

ul

, 2005).

Bl

A 42 (isometric contraction)¥}

i
plo
]

L
<

o] 7} ¥ 3}A|

o
o
rd

ol
Al
i

X0
K

plo

e

0%

4

=

j==!
=

4} & 2 (anisometric contraction) &2 T

) 4= 2 (concentric contraction)d

Al

ks

& o
=

vl =

A % 5 (eccentric contraction) 2% F#3 4 9lth(Madeleine et al, 2001).

oji
fi
i

o
mn
o}

Nr

5 2] 9]
Aol A e () )

b ZRA 9 A7 o g ¢

O—‘—
o} 5

o

o
A

ol

o]z} vhebytel,

59
=
<]

/E]—

Fel 4519%9)

7} 3]

3l 1.93kg

e

29

A%, CON LF°]

as Ade

Z
-

- 47 -



[e]

T

3oy 44.47%9)

5

7k

=

[e)

ato] 20.52kg ©]

5

I v

ojpy
%0
500
ol
o}

& 5}(2010)

Halel

-
1.

747} et

=
<]

g

2o A @A

;Iryl

Tor

Tor

—

<

EE
N
=

)

oji

H

78 2.(2005)7F

GeuthE Wi

=

=

7k

=

[e)

1

ko)
T

q

[e]

T

T

@ v gl

Foloba 2

7} 3]

$2) 3

o 2 4 o]

=
T

)

oju

AJn
—_

G
=
i

i

o

=
o
i

o
i
T

1)
<!
=

—_

=)l

ojpy
500

‘mﬂo

1

o-
"I

vzl

Mo

Nro
500

13

%

9

-
.

2) 2R 7o) A

A4r

)

wir

=

=

e
ﬂo
{Ho
o

Tor

—

NI
oj
o}
=
(oY,
ol
®r

M

N
7O

X

=
—_
"o

B
ojpy
R
Jlo

5
"o

A

ol

K

o
B
ofpy
R
Jio
N

"o

A

oju

o
53
s
jans

0l

S

Hr

=
1)
—_
"o

lrvze)
N

ofpy
R

M
"

Ho

o7
T
M
r

—_
"o

o

e
oji
Npo

o}

<
G
e

EO]:

=R
T

s 43, CON
=

3|

ke

a3

3kl 90.98% 9]

5

=
7k

Z

[e)

=

Aol 7k e T

1

ko)
T

q
, BDE 1§59 A 5853 7}

[e]

T

Az AbEs S 9l t(Vivian, 1991).

TFO A 0.443] 7}

w2, o] g (2005)°] ¥

Nl

1
=
e

Tor

1

- 48 -

Aol thepA =

1

ko)
T

q

[e]

2 9



oji

1

~

N

& 3] (2005)7F 16

oji
=0
500

=

xF

b

SR

ST

A FIE B

59

& A3t

&) 3

=
e

=

—

<

oji
R

H)

oji

A(1997)°]

il

T
Al

=

=0

1
=
g
g
i

0%

=

—_
"o

s

=

B2

"o

o

b 271

595

2A 74 o
vhEbU

3K
il

70

Ho
o

B

o

4r
ol

rJ

o

iat
T
K
=
i

—,

ol

=y
of
MJ

oy
o}
gl

<0

o

wir
o7

~

Ho

<
=

—_

=)l

A4r

ﬂo

| T
1o

Gl

oF
Th

M

2 o] 90.98% ¢

500

)
n

o]
G

ol
500

‘mﬂo

p—

o-
N

vzl

o

—

=
.

500

%

-
.

Aol A

BH
o

3)

fol A

M

o]
fi
Jo
!

0%

<

oM

NI
of
ol
"V
Y

fite})

=

0l

X

o
ol
0

‘8
oF

of

R

=]
U

3 vz A

Z .
= 2

2 457 o

.
THo

0] =
A

=
T

]

A

i
h o

al

1

@)

=

o]
& 4

2

=

)
Jo

o

—_
"o

=

=

_Amo
mwo
il
&
~

Ho
o}

o

)

i A= Al

3

b A A e

3
T

Ea

:EL

B

, 2002). &
Aol 7k e 9o

folo

XH
50

J

b (9

3
T

Al of

z:gl_

AN EAL O 9

2

j
2

ol

A3

EE

% skt

Aol 7} e

s

W, 2% 3 F9

il

;Iryl
T
Nlo
H

=
o}

N

o
=0
oji

of

# 2 4(2007)¢]

- 49 -



=
3

s

Z
-

Aol 7} 1}

1

oz gaco 2y

o] o ¢1(2000)°] B9} 7 A

-
1.

B Lok A g 2(2007)°] 12

1.

-

ot
shol7 byt

1

k9
yul

q

[e]

T

Aol 7t ErA
23

1

k9
yul

3l

T

& 9
R

o
B upA
SENE P!

o

1

H

Nro
500
o
‘g
oF

g
)

ol

7]

% (1999)°]

i

21(2000)0] #

B, 7o

=

—_
"o

=

oj
<0
500
ol
o}
oF
o}
o
B
oF

il

oji
o
S

—~

500

o)

ze]

~
r
oF
e
s

0%

10

ow, 47

or

=

.

<
=
LOT

0l

X
=n

=1

ol

o]
5

L=tae}
o

& 3}(2010)

o
R

eR
T

(2010),

27 2(2006), H A

0%

|

=i
"o

Nd

oji

uzel

23
o
Ko

o}
Ho
oH

vzel

=
Ho
oH

N

=
o}

o)

__,AO

W}
<

o)
~

il

A4r

LOT-_

—_
"o
B
s
=

ol
500

ﬁO

ol

o

ol

ot
ol
™
ol

L
<

A

o

©
HH
EE
=
o}
o}
Ho
of

W}
<

o}
LOT

0l

S

Ho
o

<)
=

—_

=)l

o

500

)

o)

uzel

‘g
oF

e
)

p—

<

N
A

oj
~

Ho
oh

=

—_
"o

—

oji

o
Rze]
Vg
oF
wK

—

__,AO

olzt At E Tt

0SS

il

oji
500

‘mﬂo

—

o
"

vzl

Mo

13

%

9

.

-

4) AA A v A

i

=K

or

ey

Bo

ol

AA el ALk

~

-

=
\mo

N
ol
TR
4

oy
plo

Njo
Ho

Hi

ol

IS5

Fal oy = A3 el vl

)

7}

=

[e)

b, A A ol
- 50 -

)

3], 2001).

1

°
o

A A

aA AAW AF(Body Fat Mass)® 21X A% (Lean Fat Mass) o2 T

T

hu
L84

1

H]

Sl A A7 S

H

[e)

i

A=

(1) A=, AXA



UA an7h & 4% AAYS g2du Agzde vivtelu oA T Abgol

A ATE AFITE Ae Austed, 8" AT A= F
%!

A, W0 A, dEA0 859 Haid i ofFofd F 9k ¥ FHol
A AF o Wate] s A Konstantin(1985)2 $%5& Fa AT AA XA &
FEFE P AA Ha AFo] =2 AgY AL AEHH] Feo e Al EE A

A 7EA A AA 73 Bard v 9 tH(Brownell et al, 1982; Pacy et al, 1986). %
g A3 2003)2 A A2 WEARG JEAYeR A= dAY AW
Z2 L st sp & dduol low HA AWwFe] 2/37F It HAH o 91V
el v sk A S R ANE dAHAoR gt Basta gow, I

=
=
(199) ARG T A4 Ag e F44E 420 @ Bw olyd I

& WA= At dvan Radtgn, olye AW dutd o AAWER #
ANtEd YA = 15% o1, oA E 25% oS FAlFolg i, EAE 20% o],

2
>
[ b)
<
SR
-
ox
tlo
=
=}

o7 3 Yvi(Pierson et al, 1974). YA & FQ o
doE AFAY AEYe Aol Hof Hdte FAH I AALEC FUlEH o 7}
nE F93% 248 & 5 A(HZE, 1997). & ATl A

Az, AL, AALEL Be 2AdA SAHL=z oot Aol7 UYebA]l of st

‘
o
tlo
I
=
o
-l
i

& 5
9¢ NAATE Avuw, FA000080 FU MFAHS BgoE WAsExE

A A Ag, AAGE, AALES fod Wt
o, Joseph §(1999)2 A4 FX 47} 26~369 FT5 =9
T AGEF WA e I ArelM FE F qAe AxNLEFY AAYE
ol e W vty B udd i, Karmer $(1999)% Mwtol A& iAoz 9F

fFAbe £5& AAT 23 AAYEY F93 FA7F dEA G B
sarh m=3, AN (2005 FUAHYEL Yo E AxxAAE 1257 AAE A

B AAE A o WsrE e A Gava Bastsiow, dAde 5 (1998)

- Bl -



~

N

X
o

7o

H
70

1

J 108 dFoR AU 60~85%9

Sk X
5|

Y

|
=

<

= e

Aol

2 Agansd 75~8% %

i3

/E} o

(1994)°] =¥ ZF<

O

=

% 3L, Hersey

—_
"o

s

=

B2
L

B
=

(¢}

<7t

e
e
B

o)

Md
Ho
o

i}

7t adn %

=
[<]

7F< 9

m-

!
ol
o

%

o)

=0

ToE A

A tH(Power & Howley,

FAE H S (2002)7)

2o

[e]
T

kA

3l

X
)

W

78 (2002)°]

ATgdstel A 6704d EQk &

1

9
el

Ll 9

ER
o g,

Tor

B
<

=

il

B

=K

of oz

Ho
o

Al

<]
=

—_

=)l
1

g
3

—_

=K

N

b

of

of

ol
RH

=

1o
o

o

AL
To®

g2ad oz AH4A

3L

FEREX

=
5

of

W

$H0z A%, AR

froz A

T
o

719 Awozm

il

A
JurA o2 BMIQ

A A 22 = (body mass index, BMI)+=

A A

L=

(o))
=

| 20w 7

2] 7

=
T

o,

1

, 256~309 WE AEnE, 300

@)

H

oji

- 52 -

F

=
3

A4
< 164 o

=

=

=z
s

o
7]

=
T

(o))

20~24
. ol # ¥

Z
B



Tw A

}7] wEolth, £ dFelA BMIE

713

=
<]

AW A ol

et =

Z 723, CON 1&A

a3 4

Z
-

3 Aol 7} et

[e]
T

=3
N
~

o} 3t ¥ 57}
Has HAR d3 BMIe 9

A A S A3 BMI

=
HAE

H]
=

ol A1 el of &

e A

T

% F4

=

Al

@ 4% BMI §93 Aoz JeA g

= ISUAR AR S e B22 3

do

&

# A (2009) 9]

sl wobz ke

59

A 43 BMIZ}

Tor

do

N

ol
R

=l

=

B.alsh A4 #(2006)°]

A SA YEbm v B

f9)%

43 BMIZ}

A S UEsdeE Bals

59

&3 43 BMI/}

]
S

daeoold dxs

S7F A kol AF AAgEF] F

fold Bzl dEA

e Aow

e owH BMI %4

98 Wasl U

of

ol
o2 Atmdr

= 2% A

-

g ow L& A7

2002).

_Z‘.Tl

B 1% 3 ¢l tH(Greenhaff et al.,

Ely

o A

Sl=H WHR

=
T

1

733

RSARE

=0

H

R R

B

& 9

A A

b

A

B
)

1994).

o

=

oji

=
ST

=T} (Kaye et al,, 1991).

o]

- 53 -



9 A% 09, 449 4%

X

o,

ey

-

l

o

2 A

0.85 ©]

=< o
- CR A T e
™ oHoR om ' o o = o W Mo
AT C M - o I N SV R S
. 5 e b M W R g o o W oo m ow %0 e
S N H o ﬂw A %o o R R ] OB os d T
% - e n_AI . ﬁ % O ﬁ ﬂ_Tm - _Zﬁ \_fw ‘_Ibr Lﬂ M _ O&O C._O g wNE ﬂﬂ ﬂU ﬂ
= oo s S B > Mg o % e S S 4 4
= %o P o T ) dm V2 % T X T oo K (-
bel ; o a7 ~ <
SR ER TS DEEIE RS P SRR S LY
o T Mo = = S ralG ®e ~ 0N ol 0 o e = of o I 3 z]
. o4 ® e T o RN SO AR Xjo D Y " <
= o "y o T E "’ g N ~ W
- = 9 = A o o o op ol o X B L = B o mY E ! W HoT B
mﬂ%.M%%%ﬂ%%%%iMaoﬂmmwuﬁaﬁiﬂo@%ﬂUWﬁ
8 x X2 9 = L I = AR — o = I o N
x — el ol i G — & o B T W, o % o IR
B OR T 2w T B w o) = oy = w IS N B o T o T W e %o
o e T ® W ox» X o = = o Bo o o & WoE o o o | ool 'S
R R N - W B o o T o I Y e o
w O I T B R B g @ H g T % o B m T
s = s o X A et T o T Lo oW = W o
MoT a4 % H o 0y Weom X N = e L G m " 2
A oo ) = E ™ O ok o . N
MO AR TR G B - R TOW i e L ks
G = 5. a ae Koy o ® i T e -0 N B g P ® = W No
MRS e® gz 8L o3t G o
XS & ﬂg@m;%41aﬁaizeg%ﬂiﬁE;u.i
oo X T RN ~ & o o] m o ofF = o T
= i 5o b, il i e — of W = No |
i R T oo = ol S < e S
ol ) T B y e A1 I R oI
B meof WA g o X T, w0 =o &3 o CONNEC G
i o N e W m oy T PR ow T ow owm o
F r e % of o Ak = R < TS =0 < S
mo p— :_.L nﬂL - \H_Oﬂ \H OﬂE \‘IUn% L =) \mﬂ X o ‘EIL ‘Jﬁ OE
CE~ m U g o M = B o o E gy TP oaw o= I ra _—
W og o m M8 5 2 oo o o A e Aol R = mo w) =R
FAd - w §KT gowom b oa CH B > o o o
e} = T —_ ' -~ = 4 e
oyl Ko uo B ol o yuy w m X o o = %W N Heoxom mK W IS Mm A go
ol KO or o B o E HoE e “noxu . T wow o
= o ok r oy ok T T o = - S (A ol K] =) 7oNo =) = ™ o<r N
T o - = T = S B d W e X = =
- = — 1 A R Qo1 S of 4 o W - E
R T [ S o TR e m S oo o & 2 ™
dl ﬁa Ewa HL ﬂ_mo 5.0 ‘ml ﬂ_mo e ﬁ ﬂ HL‘._ % o EO OW OTL E#E ﬂmo % X Lf E#E \lﬁ_r.._
X Mmoo N N = SR m T o R W
r TR o w v I TErgliEe e T e 2 T % i
oL o X T B N < 230X S T . S
— = X T OB F 1
of B FH oo W ™ M o W

- 54 -



SRR

=

&3

Aotk o ¥ A7

3}
=

&l of

iy

=

&

N

TR
il

fite)

—_
"o

Lo

HH
i
70

Ho
o

of

Y

L
1

% A 4 (blood lipids)el W] A

3]
=

2.

ol FHt A%

o

H]

CEREE

R=N
=

H ol

-
1.

ot

o
N

e
T

ﬂo
1_7|L

o-
N

—

N

T~
e
!

ol

R

A
"o
N

ol
‘mo
e
AJm
%

ol

ﬁO

&A=

& 9

"

s

]

N

Nfo
By

A

7], 2005). 3

L i3

ox

N

™
)

o}
o

=
K

=0

o)
}1\0

4
s
o
il

G
e
ato]

or

N

=W,
L

2
=
o
A
o

X7

X

_Z‘.Tl

e
cin

)
ﬂo

e

EJ:

%
# Al (cardiovascular) 9 W o] o

9} lipoprotein® 74 A¥olH, FoUAFogE

=
.

1) TG(Triglyceride)o] W] A

ZA A

£ 88 AE

i 74

3

A%

NERY

5z
X

A Al

e

Z} A

TAAY 9B% BEE

&
, =

al

bl SuAA0E o

B

=
.

o AW A TGS FFAY A=

YAgoe gaE7)

off
=i

By

2 5o} 4)

27 ol A

il (lipolysis) 2]
2kl S A =2 (glycero) = W 3tE ¥, TG}

3

Aa e

TG7}

& A =

2

=]
U

& 3% Aol FFASH 1

(lipase) & ¢

=
By
N

=
ul

e d o FFAS =24

LPL(lipoprotein lipase)d A& Z7}1A 7]

T¥s Tt A s

o RE X

=0

H

- hH -



gAS 93 HTGL(hepatic triglyceride lipase)® &4 &
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