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Abstract

This study was carried out to investigate distribution of obesity, body composition, weight control and dietary
behaviors, and to analyze the relationship between Body Mass Index (BMI) and physical characteristics, body
composition and dietary behaviors by anthropmetric measurement and questionnaires. The 199 study subjects were
divided into 3 age groups; 30's (78), 40's (77) and 50's (44) and 4 groups by BMI ; under weight (4.5%), normal
(51.3%), over weight (26.1%) and obese (18.1%). Amount of skeletal muscle, body water, mineral and body fat were
significantly increased with BMI. There were especially significant increase skeletal muscle 5.3 kg (19.1 — 23.5 kg),
body water 5.3 kg (26.3 — 31.6 kg) and fat 15.2 kg (11.2 — 26.4 kg) from under weight to obesity group, respectively
(p<0.01). There were significantly decreased in the ratio of body water (10.3%), protein (2.7%) and body mineral
(1.1%) from under weight to obesity, but significant increase 14.1% in body fat (p <0.001). About 44.4% of under
weight group and 40.1% of normal group and 50% of over and obesity group had dissatisfaction on their body
images. Most of the women were concerned about their body images and experienced weight control. Dietary
behavior scores of obesity group were significant lower than the other four groups (p <0.001). There were significant
positive correlation between BMI and body water (r=0.62), protein (r=0.52), skeletal muscle (r=0.63), body fat
(r=0.91) and WH ratio (r=0.91), respectively (p <0.001). The correlation between BMI and body fat and WH ratio
were much higher than the correlation between weight and fat and WH ratio. (Korean J Community Nutr 16(4) :
454~465, 2011)

KEY WORD : BMI - body composition * body fat - weight control - dietary behavior
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Table 1. General characteristics of the subjects

N (%)
30~39 78 ( 39.2)
Age (yrs) 40~49 77 ( 38.7)
50~59 44 ( 22.1)
Spouse, children with 151 ( 75.9)
children with 8( 4.0
Family type With your spouse 10( 5.0
Single 10( 5.0
Others 20( 10.1)
Working 61( 30.7)
Housewife 97 ( 48.7)
Job type o
Part-fime job 21 ( 10.6)
Others 20( 10.0)
High school 124 ( 62.3)
Education level  College 67 ( 33.7)
Post-graduate degree 8( 4.0
Under 100 6( 3.1
. 100~150 17( 8.7)
mg}’s;"come 150~200 19( 9.7)
200~250 23( 11.8)
Over 250 130 ( 66.7)
Under 10 2( 1.0
Food spendi 10~20 10( 5.0
{millinc;:/egﬁg:w?h] 20~30 260130
20~40 54 ( 27.1)
Over 50 107 ( 53.8)
very Good 10( 5.1)
] Good 63( 31.8)
Sﬁ;‘iﬂ'ggf Not good 106 ( 53.5)
Bad 19( 9.6)
Very bad 0( 0.0
Total 199 (100.0)
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Table 2. BMI distribution by age
Under weight Normal Over weight Obesity p value
30~39 (n = 78) 9(11.4) 43 (55.1) 14 (18.0) 12(15.4)
Age 40~49 n=77) 0(0.00) 40 (52.0) 22 (28.6) 15(19.5) 0,007 %+
50~59 (n = 44) 0(0.00) 19 (43.2) 16 (36.4) 9(20.5)
Total (n = 199) 9( 45 102 (51.3) 52 (26.1) 36(18.1)
1) Significance as determined by y*test
*** p < 0.001
Table 3. Anthropometric characteristics of the subjects by BMI
Under weight Nomnal Over weight Obesity Tofal
(>18.5) (185< < 23) (23 << 25) (259 (N = 199)
n=9 (n=102) (h=52) (n=36)
BMI (Kg/m?) 17.6 £ 06™ 210 +£1.2° 238 £ 0.6° 27.43 £ 2,0%x*x* 228 £ 29
Age 343 +24° 425 £ 7.9 448 £ 7.5° 442 £ 6.9%x 430 £ 7.3
Weight (k) 469 379 536 *41° 605 + 40° 695 £ 6.3%*x 580 + 7.8
Hight (cm) 163.4 £51 159.7 £44 1596 £ 46 1591 =+ 44 158.9 £ 12.1
Waist-hip ratio 0.73 £ 0.02° 0.82+ 0.03° 0.86 £ 0.02° 0.91 £ 0.04%x** 0.84 = 0.05
Skeletal muscle (kg) 191 £19¢ 204 +£1.6° 218 £1.8° 235 £ 2.5%x* 21.3 = 22
Body water (kg) 263 £25° 280 £20° 297 £23°> 31.6 * 3.0%*x 290 = 27
Body protein (Kg) 70 £ 0.6° 74 +£09° 79 £06° 8.4 =+ 0.8%xx 7.7 £ 09
Body mineral (kg) 2.5 £ 0.2° 2.7 £02° 28 £ 0.2° 3.0 £ 0.3%kx 28 £ 03
Body Body fat (kg) 112 £1.6% 156 £26° 203 £ 25° 264 =+ 450 187 £ 53
composition - Body water (%) 560 £ 24° 523 £ 27° 491 £+ 25° 456 £ 3.2%x* 504 = 39
Body protein (%) 149 £ 0.6° 139 £ 20° 131 £0.7° 122 =+ 1,00 134 £ 1.7
Body mineral (%) 54 +02° 50 =+ 0.5° 4.7 +0.2° 4.3 £ 0.3%*x* 48 *+ 05
Body fat (%) 238 £ 319 289 £ 35° 334 *32° 379 + 450 315 £ 52
Regular 5 (55.6) 61 (59.8) 30(57.7) 21 (60.0) 117 (58.7)
'\2322'“0' Ireguiar 4 (44.4) 21 (20.6) 6(11.5) 7 (20.0) 38 (19.6) »° = 0.001%**9
No 0( 0.0 20(19.6) 16 (30.8) 7 (20.0) 43 (21.7)
1) Mean £ SD

2) Means with different superscripts (0> b> c> d) within a row are significantly different from each at p = 0.05 by Duncan's mul-

fiple range fest.
3) Significance as determined by GLM fest
4) Significance as determined by y*fest
*kk 5<(0,001
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AT AT 2.5 kg, A3 2.7 kg, PAFT 2.8 kg,
HRkE 3.0 kg2 BMIol wel foF oz =9kt
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Table 4. Weight control in experience, reasons, methods, object and result of each group by BMI

Under weight Nomnal Over weight Obesity
(> 18.5) (185<<23) (23<< 25) (25<) p value
n=9 (n=102) (n=52) (n = 35)
Low weight 7 (77.8)2 9( 8.8¢° 0( 0.0p 0 ( 0.0+
Self body Normal 2(22.2) 63 (61.8) 3(58) 0( 00 0.007#++4
Image Over weight 0( 00 27 (26.5) 44 (84.6) 15 (42.9)
Obesity 0( 0.0 3(29) 5(96) 20(57.1)
Great satisfaction 0( 0.0¢ 0( 0.0¢ 0( 0.0P 0 ( 0.0)**
Satisfaction 2(22.3) 23 (22.6) 3(5.8) 0( 0.0
Satisfoction with 3(33.3) 38 (37.3) 70135  3(84) 0,007 ##*
body image
Dissatisfaction 4(44.4) 37 (36.2) 41(789)  21(58.3)
Great dissatisfaction 0( 0.0 4( 3.9 1(1.8) 12 (33.3)
Never 0( 0.0P 8( 7.9° 5(9.6® 2( 56
_ Less 1(11.2) 9( 8.9) 1(1.9) 1(27)
":g;?glm weight \omal 4 (44.4) 21 (20.8) 6(11.5) 4010 0.001%%*
AlLittle 2(22.2) 41 (40.6) 17 (32.7) 5(13.9)
Very much 2(22.2) 22 (21.8) 23 (44.3)  24(66.7)
Continue 1(11.21° 18 (17.7)® 12 (23.5P° 6(17.2
Experience Experience 4(44.4) 32(31.3) 23 (45.1) 18 (51.4) 0.006%*
of weight confrol  Planning 0( 0.0 34 (33.3) 15 (29.4) 9 (25.7)
Unconcemed 4 (44.4) 18(17.7) 1( 20 2(57)
None 4 (80.0) 29 (29.6) 7(13.7) 8(25.0)
Once per several month 0( 0.0 44 (44.9) 28 (564.9) 17 (63.1)
Afternpfs Once a monih 0( 0.0) 9( 9.2 4078  3(94) 0.226
of weight control
Twice a week 0( 0.0 6(6.1) 4(7.8) 1(3.1)
Once a week 1(20.0) 10(10.2) 8(15.8) 3(9.4)
Health 7(77.8) 63(61.8) 28 (53.9) 18 (51.4)
Object of Beauty 1(11.1) 21 (20.6) 16 (30.8) 6(17.1) 0.256
weight control Sluggishness 0( 0.0) 15 (14.7) 7(13.5) 10 (28.6)
The other INGAR)) 3(29) 7(1.8) 1(29)
Great satisfaction 0( 0.0/® 3(3.5P° 1(20%® 1 3.00**
Satisfaction 1(16.7) 29 (34.1) 5(10.2) 4(12.)
Rﬁ;%L?LonTrol Normal 3(50.0) 39 (45.9) 22(449)  12(36.4) 0.003%+
Dissatisfaction 2(33.3) 13(15.3) 21 (42.9) 13(39.4)
Great dissatisfaction 0( 0.0) 1(1.2 0( 0.0) 3(9.1)
Gain weight 5 (55.6) 8( 8.1 0( 0.0) 0(00)
Reason of Lose weight 0( 0.0 56 (56.6) 47 (90.4) 30 (88.2) 0.00]++*
weight control Maintain weight 2(22.2) 30(30.3) 2(3.8) 4(11.8)
The others 2(22.2) 5( 5.0) 3(58) 0(00)
Health 6(66.7) 53 (53.5) 33 (63.5) 18 (50.0)
Doctors advised INGAR)) 3(30 2(3.9) 2( 5.6)
. Desire to a models 0( 0.0 0( 0.0 3(5.8) 0( 0.0
Vfé%:;;g:"o' People around 0( 0.0) 4( 40) 1018  3(83) 0.226
Family INGAR)) 5(5.1) 2(3.9) 3( 8.3)
Social climate 0( 0.0) 101 6(11.5) 1(28)
Others (Resistance to weight gain) 1(11.1) 23 (23.2) 5( 9.6) 9(25.0)
1) N (%)

2) Means with different superscripts (d> c¢> b> a) within a row are significantly different from each at p = 0.05 by Duncan's
multiple range test.

3) Significance as determined by GLM test

4) Significance as determined by y*test

** p < 0.01, ***: p < 0.001
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Table 5. Mean of Obesity behavior in each group by BMI

FA % - wbA 9 - 459

53.5%, AT 63.5%, BIRHE 50.0%%2 1 2jolE K
oA ekt ATz F W oo tis) BTl A
‘] §- ERkEolgls vl &0l 42.9%% g =%t <
0.001).

4, H[0 {3 AWF

BMIof| w2 2]88% v wi= Table 59} #t}, v]wk=r}
ST AT oA 0% Yol HIRY 5
Al BATH(p < 0.001). A &o] F5-0] A= AAlE
3.134, A 2.3, HAFTT 2.0, VA 1.88 0%
Ax T o= 278 FE 2ol 7} vlRkro] thE el 1]

Ml oo R

El

T ofH 4L shiA H Ae ATl 2.7 0% 7}
AL Adare] 3.7 0 R M motvh. AARA] ke
T A3E 2 ko] 2,45 07 AATT 345K} o
stoh, HlRhro] TR ol nisiA] AR wke] w43
= HOTHp <0.001). o414, 594 AAbe] 495
BMIel| whe} o) 2 o= 5| vebtt} (p < 0.001). 54
A, FAE A% He A= AT (3.37, 3.9

Under weight Nomnal Over weight Obesity
(> 18.5) (18.5 < < 23) (23 < <25) 259
n=9 (n=102) (n = 52) (n = 36)
Have good appetite 3.1 £ 0.6 2.3+ 1.0°? 20+ 08° 1.8 + 0.80%*#3
Eating while doing something 27+ 1.1° 3.7 £ 0.9° 3.2+ 1.2% 3.3 + 1.0%*x*
Fast eating 3.4 + 1.0° 3.0+ 1.0% 2.5+ 09° 2.4 + 0.90%xx*
Unconsciously or habitually eating 3.9 + 0.6° 3.9 £ 0.9° 3.3+ 1.0° 3.3 & 1,1
Can not refuse food 3.3+ 1.0° 3.3+ 1.1% 2.7 + 1.0® 2.4 + 0.9%k*
Not self-control when eat 3.9 £ 0.9° 35+ 1.0% 3.1+ 1.1° 2.9 + 1.0%*
Eating alone 3.1 +08° 3.7+ 1.0° 3.4 £ 0.1 3.3 £ 1.0%*
Meals or snacks in the evening 3.7 £ 0.7 3.6 % 1.1 35+ 12 33+ 1.1
Constant meal interval 24 £ 1.1 28 £ 1.1 3.1+10 29 £ 038
Having enough time fo eat 28 + 08 2.7 £ 08 28 £ 08 2.7 £ 08
Total score 32,3 + 2.4° 325+ 5.3° 29.5 + 5.8% 28.1 £ 520wkx

1) The lowes score means having more obesity tendency (Yes : 1,

Mostly Yes: 2 Normal: 3, Mostly Not: 4, No: 5)

2) Means with superscripts (> b) within a row are significantly from each at p = 0.05 by Duncan's multiple range test.

3) Significance as determined by GLM fest
* p <0.05 **: p<0.01, *** p<0.00]

Table 6. Correlation coefficients between physical characteristics and bioelectrical impedance analysis

Bodywater  Body protein Bocly Skeletal Bodly fat Boay fat Waist-hip
mineral muscle percnetage ratio
BMI 0.62%** 0.52%** 0.56%** 0.63%** 0,97 ok 0.7Q#k* 0.971***1
Age 0.07 0.02 0.00 0.06 0.19™ 0.27%* 0.22%*
Height 0.14* 0.13 0.20%* 0.14* 0.05 -0.01 -0.07
Weight 0.75%** 0.63*** 0.73%** 0.75%s#* 0,84k 0.67%%** 0.77%%*

1) Significance as determined by Pearson's correlation coefficient (r)

* p < 0.05 * p<0.01, ¥+ p< 0,001



Table 7. Correlation coefficients between obesity behavior and Anthropometric characteristics and body composition analysis

BMI age Height Weight Body water Body protein Body mineral SmkleJlsech Body fat peB:)c?:efrnge W(:;s;rigip
Have good appetite —0.33#** -0.04 -0.12 -0.22%* -0.20** -0.16* -0.27%** -0.20%** —0.37%#%x* —0.3%%* —0.32%#1)
Eating while doing something -0.09 -0.06 -0.16* -0.12 -0.13 -0.04 -0.15*% -0.12 -0.13 -0.11 -0.07
Fast eating —0.28*** -0.01 -0.00 —-0.21%** -0.13 -0.07 -0.13 -0.13 —0.28%** —-0.28%%** —0.23%**
Unconsciously or habitually eating —0.26%%** —0.19%* -0.11 —0.22%** —0,23%%:* -0.15% —0.24 %% —0.23%%% (0,24 %%%* —0.27%* -0.17%
Can not refuse food —0.37%#%x* -0.17* -0.11 —0.27%%x* -0.19%* -0.12 -0.18%** -0.19%* —0.36%** —0.35%%#* —0.33%*x*
Not self-control when eat 0.33%#* -0.12 -0.01 -0.19%* -0.11 -0.04 -0.11 -0.11 —0.33%x* —-0.33%%** —0.37 %
Eating alone -0.15* -0.11 -0.06 —0.19%x -0.13 -0.04 -0.14* -0.13 -0.16* -0.13 -0.14*
Meals or snacks in the evening -0.11 -0.02 -0.06 -0.04 -0.01 0.05 0.01 -0.01 -0.09 -0.11 -0.11
Constant meal interval 0.11 -0.00 0.02 0.09 0.03 0.06 0.01 0.03 0.07 0.06 0.15*
Having enough time fo eat 0.04 0.01 -0.08 0.08 0.14 0.14 0.12 0.13 -0.01 -0.05 -0.02

1) Significance as determined by Pearson's correlation coefficient (r)

* p < 0.05 ** p<0.01, *** p<0.001
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& A7 e, NI (2,44, 2.9%) & W vl
BMIe] 2 5914 2ol 2338k (p < 0.001, p < 0.01).
el <EAA M R AAlEre] T A4 b
A k. A sk A 3, Ak, R
HAL AR B E-2 T 4952 ol7k §lo] At A7
5} 18 A%E-E BMIo] mhE Aol } glich,

5. MK EY, MHFE Y20 Ao

1) MHHI BN MRS E

A ASA 2} AA LT 2] ZdAdAl = Table 63
2. olof tigt WS Al
TAE Boror, 1 Ay} vlg- 1214 A
BMIg} Al A Alg=, Ak A 7714, =22
AA G, A0 E, s8]/ elE= vt kel A
2 e FYHoR £ WAE BYlom, 53] ARk
(r=0.91, p<0.00D), &&/dFeol=d vl = 0091,
p <0.001) & YeRt} 204 0= g =2 AAIAE B
A (p < 0.001). AF32] AdABA A= A, Al
WA 571, S, AR, AR EEE, 2 /9ol
=9 1] B fo4 Al E vERgled (p < 0.001),
AT A, AAY, A 71, AL A=
BMIS}] AR A Vg, 32|/ gol=d vl
BMIe}e] A7} A vhel Als 3 BMIol| ik A4
579 W AR AlF 2ol E Bolrh AR Aol A =
T A TS 594 o] AaAE JERET
o] A AALE(r =019, p <0.01), HAA L&
(r=0.21, p<0.0D) ¥ 3jg)/FdFol=d vl (r = 0.22,
p <0.01)&] A5 vl 214 ko] AdadAE VRSl
] A1GE] A5 AAEAG oA T {2l AfolE ohE WS
Ko} o] Jehgx] ekgkom® AR (r = 0.14, p <
0.05) % AWF714(r =0.20, p<0.01), &
0.14, p < 0.05)FERE vwl-g- 8] 4]0 oF9] AAaAE v+
ERiSiTE.

o
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2) HIOH oE AYF MHEY, MAHYERLY SEEH

H Aes, AASA, AP 2k gkl
= Table 70l AATSFITE v 28 23557 o
STE Y B AgEe] w2 AoR FoAE H7HE
MA@ = —0.19, p < 0.01)’, <=2 AHA] AZ(r =
—0.17, p < 0.05)° % A= 7 F2) 71 &2 “daAAAE
ERQITE A8 5, WE AAF S0, o) AS A
2P, A ARA AR, <SS AS w0, 2A 9 A
A58} Az, BMI AR 9 A v]&3) 32 /g o]

TA & a6l

= vlel sl e F2A S g
(p <0.0D). “FAF, FHA 2Ap, A AFA A
o] AEl AF, BMI AA L, AAE-E S3= r gto]
0.2 o)d2] IG5 KTt

ry
L
Ry

i
fz
32
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A= A1) 30~500) Fd7] oA 199785 tide
2 AT T 250 W unk Ay AN T
) BIRREALS: mpolslar Al A T} A Q0171e) WS Ak
H B AFSFATE

=1 7A733 kA (Korean National Statistical Office
2009) ¢ °lshd $-2luz} gk 194] o] w9t &2 A
A 31.9%, 992 27.6%= JeRTE. 2 A7 Ay} od=k
Z BAZE 26.1%, BN 18.1% = Ligkom dA=ds 1
A 30thell ] TS 17.4%, ¥Rk 15.4% %2 VEREo™ | 40
= HA1E 28.6%, B9 19.5%, 50t #A1% 36.4%, H]
W 20.5%% YEh o] 555 AT 9 vy B2
7F Ao R Folx= F O R YERTHp < 0.001).
Chang (2010) 2] A= 1o 3855 BMIZ} 9
207 ol or (p < 0.001), Koo & Park(2010)
oMz Aol =8E BMIZ} o= 2102 vpeh}, 30
= 20.6, 400 21.6, 50the] 4 22.8, 600 23.4%
B A Avte) w523k Ae-S Wik v 2 oA Ax A
z+o] 79 AAET 163.4 cm, A 159.7 cm, A=
T 159.6 cm, B]9HA 159.1 cm® v Go)FQ xjo)=
Rolx] 93t} o]= Chang(2010) -9l A4+ 157.5
cm, YIS 156.5 cm, B]WHE 155.8 cm® HITEEE A1
ol gk ]2l Aol & VYRR 53 22 AiE K
ATt

2 A3 sgl/ddgolEd vl A AAFT 0.73,
AN 0.82, FAZT 0.86, vl9HE 0.918 74§94

3
21
W AR 0.76, AT 0.81, BIRHE 0.862 Yeh)
ek vigke] 249 2 A7-d e Bof vjwd v S5
HeRfIS o} 77 f-2] Q1 AolE KRl A1 1 Avkel
25133tk (p < 0.001) . =173 ok2A} (Korean National
Statistical Office 2009) ¢l 2Jata sig|Eel7]Eel 2
HI9E 888 2 GRke] A 304 o) delA] iRk 4
Fo] vlszebA Kol §lont o34 2] -9 20tell 8%
Z10] 30t 14%°14 50t 32%% 23] Z7Fs12m 60
o] H737] oA B¢ 435% %2 T A WA BIvk
S 27.8% B} 15.7%4 oF S F9 53

¢l 2po)E ®3ATH(p < 0.001). Chang (2010) A7) 23k
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462 - 30~50t o343 2] ALA 74, vk, A5, A lE

i
4

2 AFAY AR A AAST 26.3 kg, T
28.0 kg, #HAF 29.7 kg, vITHE 31.6 kgl 2 T8 79
Z1Q] 21o]Z HATH(p < 0.001). oty thilo = 3t Lee
5 (2004) 52 ATl gJshd Ag=tFo] 29.7 kgl &
oF ¥ Ao Ul MAl HEHE 29 kg® 2A VERE
o} Ae kel Al 714 oF 22 ] i 24”1 ab
o] (p < 0.001)E Ko Aol vt 2|7}
S YERRIITE. 1 A7) tPdAF A Alg=i, Ak, A
U 718 e A et vEe ZH 50.4%,
13.4%, 4.8%, 31.5%= el Heymsfield 5
(2005) ol A= Hg A2 A5 AT 62.4%, A
16.4%, ANF714 5.9%, AAE 15.3%= Ve 25
i, Ak A ) 7e] A v vES Below 53
AEe] 9 12%4 SHA vkt AA-L- 16%H =
Al VER} 2 Autel 2lo] S B rh, B dgella] BMIe] wh
& Al vEY A5 AAFTT 56.0%, 874 52.3%,
HAFT 49.1%, BI9HE 45.6%F 7 F2ZQ) o) =
(p €0.001) YeERSITE Actke] v]&o] A9 AAFT-
14.9%, 373" 13.9%, HAFT 13.1%, ¥IvHE 12.2%
2 79 o7l 2o)=(p < 0.001) YeEReH, AU
T4 vl& A AAFTT 5.4%, B4 5.0%, HAFTT
4.7%, BIREE 4.3%% 7} 18 72421 xfol& VRG]
tH(p < 0.001). Whitney % (2002)-2 %Ak} v]wk oA
] AlATA €] vlE 2ol & vrERET] S Aol
ok 25%0 |} BltoIA & oF 70% % W2 Aol S Kl om,
=22 A AAEE ok 3594 Eolu} BluktS 15%
Hhol] #3514 k2 1 07 vehlo] gyt vvkre) wk
& zpo|7h B arE Qi
2 Aol BMIel whe A2 2] 1124 2 w7340 A
g Bt A2 AAFTO] 44.4% % ORE TR
o]F 07 =39O}k (p < 0.001), ‘#7A 9 AL HAFT
30.8%, BNk 20.0%= HIRHE7}F & Z1EellA] #1739l
AFEE] o] FUA F=4THp <0.001). Kim
(2005) 9] 91l oJsha AHS A 9)d F HHS 24
S ] WAL STkl frolshAl IAIEE FoE B
o 2 A7} 799} v]SzsHAl YElskor, sizizded ok
AF(Korean National Statistical Office 2009) A
A7 9] 72 A3} w7337 BMIoY wel 212 20| &
ERISIT

R AL WL RIEE B AT 22.6%, HAlTT

_10

‘10

o

lo Lo
Lokt RN ob 3y o

iyt

5.8%, BN 0.0%= e} BI9Er} 5575 #21 A3
TSR] 92 o R vhgkon o9} IAE ARl AlTE
A Bilelu AR Gt Bt dlFolu vivkre
H|&o] f28 02 =9kt (p < 0.001). 8L Aoz
St Lee 5 (2005) 9] 75 X1 AFol| tst 7oA
HIRHIF5 EREESSE 2102 el o Aol =
28.5%7}F WE3HA] ¢k 2107 Bt B Ay
S HIREETF 85 E BRES H)Eo] E94al A Al el
T 44.4%7} ERoletal gl nlsest AukE Kol gl
At} 18y Chang (2010) 9] 74 443} IA15, Bl
] o491 2t 7F Gl A0 FE Uol & As) zle|E
Hleh AFzzdel tigk #4lo] Lee 5 (2005) 4] 34
F 80%, HITHE 94% = W=7 = o) BTkl T1550]
AR WA = ygpo) A E el s AlF T
& 76%, HINEES] 739 79% 2 BukFo] o7k 3271 St o
1A Bt 5] Ajol7h 4] k& 0= kel Ad]l o
o] AA| AF Aol et P4 FAd R vl Azt
Hok, &2 A7 Ay Ae2d Alwe AT2d A%l tet 5
71 B 7Y AR1 Aol & HolA| ¢kot B o] Al
=8 2 1S lEeron gt A S8l Alexd
= A0 Yelth Lee 5 (2005) 04+ Alez4d
Z olatherel tial AAlST 64%, 73" 70%, 2
AT 45%, vIWHE 73.7%% ¥ A3} A554 FHo)
gaton) 7 597 20| S Holx| ¢k Aol thel 1 4
= B Lee 5(2005) 9 7= S tfo =
31917] wiitell AR = o thEel st #ilo] o B
RO A7,

2 Aol A ninkA s AL A kel BMIES] Bl oAl
o -2 211 Afol & BITE & Aq-EF 4180 tjal
A Fr-2 vlRk AE A7t 3HE A vghko v
TR 1.8 = G| vre) vivkgte] v|viaed A8E-S o
78 Holis 2o YeERdth Kim & Kim (2002) 2] &
TAY AAFFeA S A gt 7t A EH] o] 54.6 %%
ZAEHRRE B} 14% A Uit 2 Aa el uke] |
bl AAlST 3.47 Hivt 2,58 Fo2 o= v o}
o} vlRkro] e W= 2107 Yyt Kim & Kim
(2002) 2] A4z} W] wi=tpe ninkyte] 3.34, 4
T2 3.68% =/ vl n)vhro] W W= 530 2 vEl
Wk AARSEE Ik PAEE Zle ' 5242 437
FFANAAE AFste] ko7 w771 Alze] A
o2 wkg] Aabshs 22 H)ks fshis Al8Eo|th(Son
T 2006). ¥ AT AHFAE Al Herhel AAlsT
3.94, A2t 3.57, vlvkro] 2.98 % 7 Yol nivkrto]
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A AF S 7 ek 210 ® YR Kim & Kim
(2002)914 HA 7S S Ho] girhel thgt ditol] v
o] 21.4%, AAFT 42.9%, A4 31.3%% vt

o] 2] nFo] & 1Fl Hlal] H2 BES Hole AL
2 e

B A7A A3 S L8 AAA S AR A
A A7 A, BMIgE AV w4 9 2]/ HolEd
oFe] aAIG2 73-9- BlwA A vhgkem u-e- {214
BAE BAHp < 0.001). 53] BMIS} 3]2]/J o]
] ¥ rgko] 0.91% Aaado] Ads) A Yeldt &
1A 9l A v]&) s/ dolE=el vl At
o)A o7 vpgkor (p < 0.01), Agke] AHaA|
o (p < 0.05), A F718%(p < 0.01), 71
% (p <0.05)°] 24 FaaAE it
Sharpeab & (2008) 2] Al eatd 7] #1&7}
AA ] A AIE r = 0.902.% vl
£ Btk ®Rastar glom, IAlET o vlet
Sk vzl e A Av v7ks 0.86, E}
7 B aaka vk Lukaski 5(1985)2] ¢l <]

A7) A o 2 HE] 73 AR, AR, Ayt A
Z, AlF, BMIS] 4#aAIE 2 A} vl 290
AlE HolaL ATHp < 0.001).

ShH | v 2358 BMISH iAol A <48 5
o)A Fofl M= HFb, <&el tist Ad o7} daAlS
O 0.2013 0.2 vhel vgkkd A8 da= A &
BMIS} 7P A7 358 Ao = YERITEH(p < 0.001).
Kim & Kim (2002) 2] @0l v]qkted w1 A ¥
I F o) gt AeAG7E 0.15% ko oAl oF
o] ¥ (p < 0.0D) & vFeRt 32 N7} 575 BiNkE
7} =8 7l o7 YEhitt,

JHEE 2 AT ARl AA TR AAEA, 1
23 BMIol ot A7) A g o) vl QXJOJ
AlE Ko Bk A3 Eat 27836, 4l
31 BMISEE F-217 A&
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B A7 A7 AHEE Sate] AQlode] A
BMIeY uh2 AlA] it 5243 A3E 2/ls sfetstarat
A Asrel thehy 30~50t] o4 (1997) S thdo
7 2010 3€E 59704 ArlEIIe A7) A7 7]

7|2 AVdE-E S7gste] BMISH lE]/d ol = 0], =4

AR AN, T, 7109 gt ulE-S uRke] o
o2 Shgom, MEEANE Bo AL A, A

T34, vk Ads-s ARSI AL, BMISH AlAl 54,
AATA3w T vk 23] IS A5
om, ofof tigt QoF 9 AL vk At

1. ZAFAR= 30ti7} 39.2%, 40ti7} 38.7%, 50T)
7} 22.1%% 0™ AR AP E F-22Q1 ApolE Bl
tH(p < 0.001). BMIZ* H]&& H¥ 30dl= AATT
11.4%, 74+ 55.1%, A 18.0%<1H| vl&l 40th=
AT 52.0%, FAFT 28.6%, BT 19.5%% VERE
o, 50th= A 43.2%, ST 36.4%2 W TR
20.5%°] AT},

2. BMIel| w& A& vlwskd AxES 3441, 4
2 4341, IHAF 454, BIRE 44412 T A7) 2ozt
frolAo® vehtom (p < 0.001), Bt AEe] 9% A
AF 46.9 kg, A3AF 53.6 kg, FAF 60.5 kg v]vk
69.5 kg & 1 1241 zlo]E H3ITH(p < 0.001). 7L
2} 2ol tislixl= BMIe] whe 2]2] Afol& HolA] o
T, BESh HINET} 57 F sl /Y HolEw vl ek &
9JA el 2}o]E HATHD < 0.001).

3. A A TAIA 2] S BMIol| whet 22429 gko] BMI

W 5017 zjo)E JERIYTHp < 0.001). G5, Ak
ek, Zd F71-de] BMIel| whE 78 241 AlolE v
ERASICH(p < 0.001). A= 1lE:2] 739 AA1F 56.0%,
A 52.3%% Ugkon nlgrel 739 45.6%% Al

Hl&o| The 7T Wol v e T 555 AlGE v]&o]
A Yeh b= A0 e oM (p < 0.001), Ak, A
Y7149 A% Tt 5555 vlgo] fo]4 o= v
o}xltH(p < 0.001). BMIoﬂ w2 97 AR 58S
o] A% LAFII7F AAFTA A ETE A 0] 44.4%%
o ol vlEl frelAe® (p < 0.001) = E3kovt, #4

H&-2 Aol Fo)8 0= 7 =3t (p < 0.001).

4. AT A S22 BMIA ki 2 o490 A
o= ootk AFEE A%, AU, ATEE F 0

o W} S5 vl ol 0% =30tk (p < 0.01).
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(=091, p<0.001), 3&/IFel=d ] vl (r
0.91, p € 0.001) & Vst st v|vkakd As)5-2] 2
- BMIel| & R-2]4 zlo]& Ko Bt 504 Fof
T 2AE 2 A S & sk 2o E YR

T ER E Aol A] 30~500) A1 o] AAIEA, Al
3%, BMISH 253k 9 Aglsatke] vhd A3yt sl
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