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A Study of Dietary Behavior and Serum Leptin Levels in Obese Children
- The Relationship between the Obesity Index and the Serum Leptin Levels Based
on Eating Habits and Eating Behaviors -
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ABSTRACT

The purpose of this study was to investigate the relationship among eating habits, eating behaviors, obesity indices
and serum leptin levels of 97 school children in the Daegu and Kyungpuk areas. The subjects consisted of 42 boys and
55 girls from the 4th and 5th grades. The prevalence rate of obesity was 63.6% in the males and 36.4% in the females.
The nutritional status of the subjects was assessed using 24-hour dietary recalls and blood analyses. The mean serum
leptin levels of the obese group (12.84 * 6.97 ng/ml) were significantly higher than those of the non-obese group
(2.43 £ 1.53 ng/mi) (p <0.001) . The mean eating behavior scores and MAR were significantly different in the two
groups. Nutrient intakes were low and fell short of the RDA. Serum leptin levels showed a significant negative correlation
with eating habit (r=—0.24) and eating behavior scores (r=—0.40) (p <0.05, p <0.001). It was speculated that nutri-
tional intervention and education about the appropriate nutrient intake requirements of developing children might be
necessary. (Korean J Community Nutrition 7(4) : 475 ~483, 2002)
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A3] F7kEo]gol me}l Loj|niel tigt #ido] uxE
3’}‘:} HRES 3] AFaotel XA 1 AlA1EQ)
APEn ofg} FAA Fofl, & o, SEE gt
de7el gor, & el UA71E Arshe 59 did#
A9 SR o2 A% &5 U stressE FyIEHA Hol
ALEA - AR HE el S vxEg uigky
#d" A A vvks §dsr] A% o8] 7ix] W Eo]
BT I (Ha 5 1998; Moon % 1992; Epstein 5
1985; Leung & Robson 1989; Power & 1997; Whi-
taker & 1997). BIRkE AgGoF2ol} Agda Peo] B
on] 53] 258w oFg A%, A @ viwk ArE
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476 - Al - A, Aol AP At AT FF Leptin FEoke] B

AFAAHE sl FTS go] wA "t old A

e 2ol @ AAVE AWM FHHEE, ARlo] €
L 272¢] 7128 Fjlshedl QoA obs7lg
2 A5d 9 AR F5& S F28 Yol
ZtHCho & Kim 1980). H27kx] ] Aol <lstd A
oM BF leptin 7} ARFAGF L AAYBE, 4
¥ XY 572 d#Ado] B uEo] v|RtkH} leptin®e]
A 3] B4le] o1 Yt (Kolaczynski 5 1996;
Malstrom % 1996; Tuominen % 1997). Aolelre
leptin@}e] #&A Az} gt AF7F ¥ Aotk (Lee T
1998; Hassink & 1996; Leung 1989; Nagay & 1997)
o}A 712 ZUg|H o2 Wx] ¢k o)y, o] AR
&5 09k § AR Ao} vivkzo] WE A[MHEF 5
3], A APUFE TS FPAS A4S 1T A
T7F A2 Qe Aok web 2 AFexE ATl
AAL=Fo] RRsh= vlEA AAES v|Rke] ¥ AR
2 Ao} o] ZAIIYAIE Y] BIRtEe] e viRkE R,
BF leptin =} AFel cfst pale] AA Q1A W v
= ATEE 49 ¥, Asd 9 A¥E 55 vy 74

4
s, 0% AT 4
[+

U 5

o, o gfo

(o509

5 BAYE BHFoEA v
olgel AaEy BE JUn A v U goas =

233 Jigel] o g 7|2ARE AFTstAt AW

a7l g X

L

1. TN

T g O ISR 258 4~58hdel A<l
OFEES thto® AAEN N, AAAST APES B
Asle] AREHEo] 25% o3l oS viTHE, 25% v
Tkl oRES tiRTFOoR AL B ATl Fod o
AR B = vkt 55 (0 35T, o 1 20%), dixT
428 (& : 259, o179 2F F 975030t}

2. INLE XYY

1) JNYE ¥ RYE BA

Inbody 3.0 (Bioimpedence method, Biospace, Korea)
& ol gslo A, AF, AAW=F(fat mass, k), HA
& (percent body fat, %), 32] Edve} % EdH|
(waist—hip ratio: WHR) ¥ B}9F% (obesity index, %),
BMI (Body mass index, kg/m?) 5% &43}3ith

o= 1
2) Moy 2
RN EeAe AHste] 3000 rpmeE 1583k

ARst] 948 4 ¥ A58 8F leptin &
E*= leptin A& kit (Human leptin RIA kit, LINCO

Research, INC) E ARE-3}93 radicimmuno assay (RIA)
o2 A3

3) 42N TN

ZAol AR AEAE A, Aol ek 27hel
9 BEE, AF2E, A48 YT 5L N £ 9
% PAT BEAZ A Aol LR thet ]

8¢ 33 49T ¥ 2ol SUAES sgich

(1) ARl gt 2711y 8l e e AT 853

oA Aekede dRH PEE 2L, APl

gt A7IIY gl HEE, A AFel o 3, AT

& ol AL &7 olf, AE Sk oI, 949 Wl

&, AARe] RN, AARE 2 sk dhe 7Y, oA
=

T 8 e olf 5 ZASACE

1

(2) AET 9 A8 s ZAL
A5 A AETE AFANESd wet AeE e
A58 4 (food practice score) 2 B7iatgt). 2450
Aol A Age 208FE A8k 37K AT oz XAt
3HAck ZF 282 viEA e ke 33, v
ek 1302 F 607 TR Frksiich w3
F7t B ST AFHe] 95t A FE5 =
2 Ao HAssit

Hag FLdhe 4¥%Fe] e AR Park & Kim
(2000)°] AAIZ v} BAH FAPEFS THOE F
20%F o8 FAEHY, o - ofJ oo F HEko g ZAISIG]
o} Zh &l sl ‘o 17, ol 23E Fo F 40
A ez Btk ‘o ga $EE eIt S
A& FEAT)E 2910 UiAlgol Fo} vigke] ¢
=t 2 B0 s, FAPFHTTT 255 4
gFo] nigas Aoz 733t

4) $WNe

SPSSEA H7IAE |83l FAEAE Agsision,
p#e] 0.05 PIRH o) folst Aoz st SAR=
e o uigg Ay gl ¥EEAE BAEI o, Al
H|Rksel e FHEAAEY vlwE w4 (crosstabs)
3} t—test @ #FAHEA (one—way ANOVA)E A|3&19
o tEEHY v]W(multiple range tests)¥= Scheffe
testg ol-g3lth VTt A U leptin FE9} HAH

Y o

1 J



2ojlz}t A5 3He] AL Pearson® correlation co-
efficient2 T3tk 9A1A o553 AEA (multiple re-
gression analysis by stepw1se method) & $3}] leptin

kol PRlE AA AEE S50
2 9 1%

1. HBE U YR £

oFz9 viRtE WA WL AFRAFE o] &3 F
g Ed|gl 5 SaH) (weight / height ratio; WHR), A
AFA 5 BMD, AdAZRW), A4S (percent body
fat; %) 5°] J2H &F7] 2 AA7l= A TS
Wol Wz g 54 gid AAAFE o 43 Ayro
= ARAJA AR SIS AT o] AFEHT 9l
t}(Son & Lee 1997; Dietz & Bellizzi 1999; Frisancho &

Table 1. Proportion of obesity by obesity indices in subjects N (%)

Sex
Indices Criteria Total
Male Female
Non-ob < 25) 67 (69.1) 36 (60.0) 31 (83.8
BMI (kg /i) obese ( ) (60.0) 31 (83.8)
Obese (> 25) 30 (30.9) 24 (40.0) 6 (16.2)
I Non-obese (< 120) 70 (72.2) 39 (65.0) 31 (83.8)
) Obese (> 120) 27 (27.8) 21 (350) 6 (16.2)
Non-obese (£ 25) 42 (43.3) 25 (41.7) 17 (45.9)
%FAT

Obese (> 25) 55 (66.7) 35 (58.3) 20 (54.1)
BMI: body mass index = body weight (kg) /height (m”)
RW: relative weight = body weight X 100/ standard weight
%FAT: percent body fat
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Flegel 1982; Garrow 1988; Guillaume 1999; Lohman
1992; Revikie & Israel 1986). v]gto] @3] |5 =
&g Zo] oz}t ZHol| vla] AAgo] B AL £
&&‘01‘?}5 & QAol g B Ao RS
& BiRke] WY AEE AT AR o vgke]
42 Huenemann 53} Buskirt7} A|¢Het 7|F02 B o
FAME A=jEgo] 25% o)A vlek(obese) 0.2 WA
313t (Huenemann 1966; Buskik 1974). ZAF A=
8] HRI=E ofg 71 WHo g ddt Av= Table 1
7 Zvh vkt 3 AAZAF 258 VIFEoR 31
vlekbe g A1 F A iRk 30.9%, AdiAS
120%E 7122 st ¥AS A 27.8%9] ¥EE 1}
E]‘"H?\j\.l_ HAAB-go] 25% o4l oFEE2 F 97TH (!
2, o 1 557) F 554 (& :35%, o : 20W) o= uigt
‘394 B3 56.7% 2% et
A ASA D AR SHAE Table 27 2} FAF )
2] W AL tlZ2T 132.88 cm, ¥]THE 141.67 cm
2 v|gkte] A4 Jelgt(p < 0.001). ol# 3 Az
Kang & Paik (1988)2] dA7x 19} AX315t) HaAF
&YX 29.23 kg, B[R 50.13 kgOE H|3hre] FA)
el 7 w7l Adget AfolE Bthp < 0.001). dot
9] - ti=T* 29.49 kg, ¥ITHE 54.25 kgolRx, ool
S U= 28.83 kg, HITHE 42.60 kgl 2 dolo] A4

T 3] AF Zolrt o gkt =3 A, AR
H(ZT 19.82%, BITHE 35.42%), ERA4E, A

AL vREEolA foF 07 A4 YeRdthp < 0.001).

Table 2. Comparisons of obesity indices between control and obese group

All subjects Male Female
Variable
Control Obese Control Obese Control Obese
Height (cm) 132.88 + 528 14169+ 7.18™" 132,28 + 518"  143.62 + 6.68" 133.77 + 546 13832+ 692"
Weight (kg) 2023 £ 3.27 50.13 + 13.22"" 20.49 + 3.58 54.25 + 12.14™ 2883 + 282 42,60 = 11.93™"
BMI (kg/m? 1653+ 126 2457 = 483" 16.80 = 1.13 2609 = 4.50™" 1612+ 134 2191 = 428"
RW 90.08 + 10.36 119.62 * 20.09™** 9231 £ 896 12506 + 20.58™"* 86.80 = 11.63 110.09 + 1547
%FAT (%) 19.82+ 322 3542+ 644 19.39 + 3.13 3710+ 615 2045+ 334 3249+ 600
WHR 084+ 208 092+ 702" 092 £ 7.02"™ 095+ 590" 081+ 257 086+ 448
BMI: body mass index = body weight (kg) /height (m®) RW: relative weight = body weight x 100/standard weight
BFAT: percent body fat, WHR : Wdist / hip ratio 1) Mean = SE
Compared between obese and control group within same gender and total subjects respectively
*: p<0.05, »*x: p<0.001
Table 3. Comparisons of leptin level between control and obese group
All subjects Male Female
Variable
Control Obese Control Obese Control Obese
Leptin (ng/ml) 243 £ 153 1284+ 697" 225+ 1.70 14.14 + 6,79 268 +1.25 10.62 + 6.88"""

1) Mean = SE
*xx: 0 <0.001

Compared between obese and control group within same gender and total subjects respectively
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2. 8% Leptin 5k

=z vRkEe] = leptin 59 74} A3R= Table 3
7} 2o} 2T 2.43 + 1.53 ng/ml, HIT 12.84 +
6.97 ng/miE BlYHo] Y BT FoHo g A e}
WHp < 0.001). e W2 EF leptin &= 794
Q zlol= YARAT =TS ¢ Fot 2.25 ng/ml, oo}
2.68 ng/ml2 ooyt w2 vla] v|TkEe] 73§ do}
14.14 ng/ml, ¢3¢} 10.62 ng/mlZ ‘gol7} &2 73|30tk

3. Mgl st AR ¥ Rk

Aol it 27114 (Fig. 1) dlZ27e 3¢ 34
(normal) 50.5%, %1€ (too slim) 38.1%%3 1, Bl¥HES]
7% of$- EE53H(too fat) 45.5%, F53H(fat) 29.1%, &
*(normal) 23.6%= YeFsttHp = 0.000). °l2ist Axh=
7]18} A= o]-gslo] F3F WLI (weight—length index)
A 3ol o3 EFHAS W vlRlele] g Aplo] FEd}
oty Azishs AHgko] Woka, Kim & Park (19959 9
TFollA zpA1E Algo] Agetrtar Aztshs 7A-97F 12.5%

Obese

Control

2.4% 9.5%

50.5%

23.6%
1.8%
B Too slim W Slim B Fat [0 Normai
O Normal | Fat W Stim B Too fat

(x2 = 56,63, p = 0,000)

AE, APl g A7k QA% GF Leptin SESke] 2

2 Yepd A7e} v]%d Age)qdot. ATz st
A7t (Fig. 2)& dl=7e ZA¢ '3 Foln JA 4op
53.7%, ‘Eoli AA %t} 39.0%= Jeh} 92.7%7} A
g Zoln AR ¥ AoF Yehty, ubde] vjvkze)
A AFE Folu Ak 75.9%, ‘Foli AR gy
24.1%% YePRtHp = 0.000). T3 & A= gz
9 Af 7.3%7t AFE Eoln Aot Kim &
Park (1995) 9] ATl E AN AF5Tol &35t oFF2)
49.3%7} AFE Eola Aojdh= AR Yeht & AF
o= T2 4HE BAFTAY AFE Foln AL olF
(Fig. 3)& U279 A% 74E A’ 60.0%= 714
W, ‘gFshy] £¥aAT, FREY A=, 9w
5t ISBAIE YA £o2 UeldT, vvhre] ASe
A7 AN 61.7%E 7P B, ITFEH JHA
7] QEA, REREY ARE, &%) BHs 59

Control

60.0%
B Discomfort of activity B Discomfort of activity
W By persuasion of parents B By persuasion of parents
B For making friends B For making friends
O For health O For health

2
7}

Miscellaneous Miscellaneous

(x2=6.27. p=0.18}

Fig. 1. Comparisons of perception of body weight between con-
trol and obese group

Fig. 3. Comparisons of percentage of reasons for losing body
weight between control and obese group

Control Obese
7.3%
35.2% 13.0%
11.1%
39.0% 53.7% 40.7%
1
[} Z"e%'}g'g @ Disagree Z*;%ng B Disagree
B Agree @ Strongly agree B Agree B Strongly agree
(x2 = 44.80, p = 0.000)

Control Obese
2.4%
9.5% 12.7% 23.6%
7.3%

88.1% 56.4%
B For living O Healthy life B Forliving O Healthy life

B Fitness B Pleasure B Fitness B Pleasure

(x2=12.58, p=0.01)

Fig. 2. Comparisons of degree of desire for losing body weight
between control and obese group

Fig. 4. Comparisons of the reason why eat meals between con-
trol and obese group
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21 e o)fE AN AR (Fig. 4) & Az A
S A WS ) Y8’ 88.1%% P €ty 1
thol ‘“AEE A A, Bl 2 Bl e
T2 g Yehd®, vnkrd A a%ds A s 9
3 56.4%2 71 ©eky, 1 theo] ‘WS $x)5] 9
&, By R0l EANA, W F2 BEuE g =
it 7 & BT AALE SHe olfe 17 A8 )
Al 7F 7P wekeh 24 WE(Fig. 5 v F T EF
7Hg2lo] 7Ht Bokw, A& dHe A9 U 26.2%,
HIREE 25.5%% UERgth A AAE = HE&S
Fig. 63} Zth o A9 Fazog 3} 84.6%,
‘TAHOZ A detf 254%2 AAE FAACF )
+ Hgo] A E3k1(p = 0.000), HlgkEe] A$ A

Control Obese

26.2% 25.5%

73.8% 74.5%

{J Eating at home O Eafing at home

B Eating away form home B Eating away form home

(x2=0.77. p = 0.68)

Fig. 5. Comparisons of percentage of eating at home and ea-
ting away from home between control and obese group

Control Obese

2.6%

1.8% 9.1%

32.7%

61.5% 56.4%
B Very regular W Very regular
O Relatively O Relatively
Relatively irregular Relatively iregular
W Very iregular B Very iregulor

(x2=18.59, p = 0.000)
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Aoz I} 41.8%, TFAAOR x| Y=tf 58.2%8

AEE TAF R &4 9 HlEo] EoHp = 0.000) o
o] HAAKE rAF R 3= Holth AALE 7 3H]
U= 7IWE AAoR Boke o A9 H|&-S vad Ax
(Fig. 7) o} A219 B]&-2 dZT 63.6%, HITHE 61.8%
2 F T EF ol A4go] w4 veldz, AY d4§
< UET 18.2%20H vl3) v|ThE 38.2%2 A9 A&
g Hvkro] A JERRTHp = 0.03). oljd A=
Kim (1994) 3} Cho (1992) &} d7ollA ulukgo] thzZ
BT} ol A4 H]go] & A} xo)E B oH, Lee
5(1996) 9] oIFA<] vizty AHE o)) B A
TollA vlRtelr} ol AALe] Aalgo] w2 Ax: 2}
°]7} Atk Hinton $(1962)2 oFdAAE 1A 9
735 d3o] AN olFtE ZastA Hol He) 7lFe] B
P Az HER, ol AAle} 43 Sl 2w kT

Control Obese
b 38.2% 61.8%
18.2%
63.6% 0.0%
O Breakfast B Lunch @ Dinner 0 Breakfast E Lunch @& Dinner
(x2=7.19, p =0.03)

Fig. 7. Comparisons of percentage of meal that skips often be-
tween control and obese group

Obese

Control

8.3%

16.7% 27.3%
O Losing taste O Losing taste
B Hurry to attend the school MW Hurry to attend the school
Eat alone Eat alone
B Tolosing weight B Tolosing weight
8 With no favorite dishes B With no favorite dishes
| Miscelianeous B Miscellaneous

(x2=13.86, p=0.02)

Fig. 6. Comparisons of meal regulating between control and
obese group

Fig. 8. Comparisons of reasons why not having breakfast be-
tween control and obese group
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Podh Fu IF, Y 5% 2 S4e H7 9.
2 3= X593 T8 7] g vtk 59l
t}. obd d29) ol f-(Fig. 8)& =T B¢ 48] ¢l
oA’ 41.7%% 7P Wk, HgkFoldE ‘4 &o] glo]
A g AFE 20171 Y 7 A2 36.4%2 7P WSk

>

oin

IS8 ¥ AR
& 9 AWES AR AP Table 48} 2ok 25
o) Fi A= U&7 4050 £ 4.92, HTEE 39.69 +
3212 F 9 Aa7) vl oy gzt 52 Aol
Aok AAFe] HF A d=T 33.86 = 3.66, HINE
T 31.25 * 3.42&% H|ykro] & HATE Ho] %ol
vl Aoz Jepdthp < 0.001). £ Ade] mE
A5 9 A3E My F T EF golrt oofe H
F7} ol ozt ulEAF A5 U AAFS 7T 9
£ Holoth(p < 0.05, p < 0.01). webA vkl £33
gl A% A& Ggugo] etk g
g Fashs A8%S $4% A9 Table 59 Zth

APE g Ay AEL BE A4S P Yoy
of ‘off gtz @ HF= tET 50.0%, BN 80.0%%

2o
o

[

AE, ARl oigk A7} A3} BF Leptin Swsbe] B

7P #3%3 = 0.02), F Tl FAHA Aol & vet
o] wigslojop & AT oz yekth 1 9 ‘olo]
U AAE F2 Adeld WA wel " Holw, 'Y
=X ‘NEF AEE 24 HE Aol
S HAE she "oy, &4

& WA SK

2 WA wE 2420 JPlo] Qod B e 878

LRIy, SAE T Aol AEE uw g4lo] Wa
[e]

el Aolg vepith. T8ln ‘w7t nE o vt Y
Holo¥ ¢} FZ TV AR Al B4, £ Z20] R ¢l
E 35S A SAE HetY e A8F 9N £ 7
Zke] Zol7t BAIAQ oS vEbdel whel w7 ook
& A3z o7 A= ]tH(Table 5).

olgjgt A= tiFAY, H4d, 857] ok T8 UL
2 & o2] A7 (Kang 5 1988; Park 5 1994; Kim %
1992; Charlotle 1994; Golden 1979)¢llA H]wtI=
TV AR S 9ol stk Bast Yx)eich. &, Barbara
5(1991) @] Pennsylvania®l 2581 68hdS tido=z
3 dFAFHS} TV ALA, AR s AFdnE 29

Table 4. Comparisons of eating habit score and food behavior score between control and obese groups

All subjects Male Female
Variable
Control Obese Control Obese Control Obese
Eating habits score 40.50 + 4.92 39.69 £ 3.21 39.80 + 523" 39.26 +3.13 41.53 £ 436 4045+ 3.28
Food behaviors score 33.86 + 3.66 31.25 + 3.42"* 32.76 £ 3.93 30.89 = 3.11" 3547 =255 3190 + 3.89™

1) Mean + SE
*: p<0.05, #+: p<0.01, +++: p<0.001

Compared between obese and control group within same gender and total subjects respectively

Table 5. Comparisons of food behavior score between control and obese group (%)
i Control Obese !
Significant items b ] p-value
. Yes No Yes No |
H v x'=2377
They have a tendency to have a lot instead of skipping lunch and breakfast + 143  85.7 63.6 364 b= 0‘000
. H 2 '
Peopie inclined to gorge themselves on food when they feel hunger 405 595 600 400 xp _ 8827
| H 2 _
They have a habit of eating quite fast . 238 762 473 527 xp _ 8(2)(7)2
They prefer having food containing high energy such as pizza, hot dog, 381 610 69.1 30.0 x’= 927
doughnuts, chicken, hamburger, potatoes ' ' ' T p = 0.002
l} ' 2 _
Free food make them overeat easily ' 95 905 345 655 ' xp ; ggg 4
. , . . 2
They seem to feel sin when they leave some food, so they don’t want to ! 286 714 291 500 | X = 4.17
leave any food . . p = 0.041
. . . : 2
A strong desire of overeating occurs fo them when they see, smell and are . 28.6 714 564 436 x°= 7.45
around food . , p = 0006
. ! ' . 2
When ’rh_ey are closed to food store and see food, they feel like eating ' 500 50.0 800 200 & X .69
something : : p= 0.002
P ; ; . : ; . , 2 _
itis Ilkgly to have food while watching TV, reading and acting which do not V476 524 673 307 X 3.76
require lots of movement ' ' p = 0.05]
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Table 6. Correlation coefficients of food habit & food behavior scores by obesity index and leptin levels of subjects

%FAT BMI RW WHR Leptin
Food habit score -0.20 -0.24" -0.18 -0.16 ~0.24"
Food behavior score -0.40"" -0.46™ -0.46™" -0.46" -0.40™"
%FAT: percent body fat, BMI: body mass index, RW: percent of ideal body weight, WHR: Waist / hip ratio
*: <005, *x: p<0.01, #++: p<0.001
Table 7. Stepwise multiple regression analysis for leptin level on eating habit and food behavior score
Group Significant independent variable B SE B p-value R? Adjusted R?
Obese Eating habit score -0.925 0.270 ~0.429 0.001 0.184 0.169
All subjects Food behavior score -0.803 0.187 —0.404 0.000 0.164 0.155
TV AR A7lo] 9 27~29A12k0 8 Ueh}, TV A|H
Al B]REE #Rdo] 9l Zlo2 RuEglon TV AlH 2% O M2

Al U] Mg Yo Ho] ol 93]8 oulx) A
HE opldttn Bslgich o) AnS FHaR,
HIRRS f2rd 4= Qle L2 Soo g Qlsle] %] 7+
428 75 T, 53] TV AR 12 E3) AA"E= &
Ao % sl o B 24 HIHE FET F Q7] W
7HelM ] Agd 13 % wgo) ettty Azw
o HEZE ol2]gt Aabe] up &£ nwke: 23 4 9l
097 F533 Sl vvkE el Qe dgn s
S F3 TV ARE dAE 5 Q= F83A Az 834 4
W EFA AEFAE Ao st AzkEc) A9y
olu} ¥hzA Ho] B 739 HIRkE 63.6%, R 14.3%
2 "lvko] A vl ol#d A= Seo (1992) 9
AFolM HTAFE AY JARNE AlLo] Tk 2

AAAIziolEhT S Ahst AARICE

6. YR [A W2t HIDRIL . Leptin FTA HBY

288 A3 A9} vRkR|S - leptin FESS BEA
< Table 63 2t} F4EAHSFE BMI r = —0.24) 8
AL F9 ABAAE JEMIUZ D < 0.05), 28
TAFE ANLE = -0.40), BMI (r = —0.46), At}
AF = —0.46), BHAEE(-0.46) 7 F=2 &2
ABBAE YERNO (p < 0.01), A5 U TS guksi=
AFo] vtk #Ade] Q88 & 5 ATk Leptin &
T FAFHET = -0.24) D FABEAS( = ~0.40)
g FAAe g2 AAAAZ YU < 0.05,
p <0.001). o= leptin $57} H&5E A& A%
o] Y& AUE om|git). Leptin 59 FA5BH4 9
FHYFHTeY] BANE eI ARY s HESKIY
(Table 7). B]Rt oo wje} B39 S o )zt A
- FHRA FAGo] AR, v A= AsH
©] leptin F5ol FFS F= Ao E veptth

A7 2 T AZ BEAY 258w 4~581d
T "ol 429, oo} 55%& oz AAASTH A
T 24 A% AAYES 7|FOR vk W& ngk
A5, EF leptin T, MFel g Arielal 2 giEg
AAEE ARSI vtk o]E 291571 AbS BRI S
A uoktt 7 A= oL} gk

D) Hivtele] B¥:= F 979 (d @ 427, o] 1 55%) &
557 (¢ 359, o] : 20%) 22 56.7%°|th

2) ZAF thdAEe] Hat AE B]9HA(141.67 cm)©)
A WYERtIL(p < 0.001), BFA3F(50.13 kg) & v)9HE
o] Aoz FA YERETHp < 0.001). 3 ArhalE,
AA & (2T 19.82%, BIHE 35.42%), BRX|4
&, AAZFAFE vFoq FoFog =4 Jehgrt
(p <0.001). % leptin F5+= 2T 243 + 1.53 ng/ml,
HIREF 12.84 + 6.97 ng/mlo & HgHFo] Y 2% &
ez FA YeRdtHp <0.001).

3) AFel gt Al ujnEe] 29 o9 FEg
(fatty) 45.5%, %% (fattish) 29.1%, 3 normal) 23.6%
Z Uelddp = 0.000). AT st e gz
o A AFE Eoln AA ¥o¥ 7} 92.7% 2 vebtT,
HTHre] A AFS Folu A 75.9%, ‘Folm A
Z Gt 24.1%E JeRRtHp = 0.000). AZEE Folx
AE AMA O 7Y wskn
At A LBAE A& 7 AR 10.0%, BT 19.1%
Z JERsch

4) TEAA AAE sk HEE Biud A dgzxy
84.6%, BT 41.8%2 o] 2R1E R0 k=
HolATHp = 0.000). o} A4 9] H)&-2 2T 63.6%,
HRHE 61.8%% % v 2% A JUehtn, A9 A4g

ge olfe ¥ T BF



5, Aol gk A7} QA3 HF Leptin 5
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< dl=2F 18.2%Adl vls) vl 38.2%% A9 A4S
g ko] w4 Ueht = 0.03) A 2E& T3l

A ut Aoz AFE FolnA e Bl BTk
5 AeR D ABeE 249 W Agwe) Fa 2
= UET 4050 £ 4.92, HTH* 39.69 = 3282 & &
o A7} vigag o dETel ¥ ABolUT 48T
9] HF A4 UET 33.86 + 3.66, HIRHE 31.25 *
3422 WHTo] ¥ BFT Hol HYFo] vAAY 3
o2 tegrh(p <0.001).

6) FA5WATFE BMI (r = -0.24) 9 #9349 &9
ABBAE JERIA (P < 0.05), T BFHTE AR

& =—-0.40), BMI (r = —0.46), AAIF(r = —0.46),
ERANE(-0.46) 7 F23820 9 HHdAE JeRt
(p <0.01).

7) Leptin $E& FAFHAFC = -0.24) ¥ 43
FAF( = —0.40) g 7940 &2 AABAE YERAS)
tHp < 0.05, p < 0.001). °]= leptin &7} =245 2
S8 Aol Y RAYE ool Leptin 59 F
AzPRL 1 BAPEASl0] AAANS thEEFEA]
02 Aed A ARt oA AW EAT} leptin

FTEo 9FE F= A= VERtIL(p < 0.001), HIRE o
Fof wah £435191E of dizre A f4 B[
o] ARAIH, H]‘ﬂv—f«l A= 2580] leptin FEl %
S F= 202 JePth

ool AxE FEF3 B BIREAF, leptin FE, AF
of tist zp7I1A - L, AFZAD TH Wi, AT
gl AP v|gh o o) mE} tpekst oFE Bk

H|gols=2 Apale] AFel i 2 A2lstka Jlgloen
AFe ZFe] sl S oI emE BHYT JUuL S
g g3o] sigslojo} scty AlS ¥t} 18] leptin &
T o] Qe Agst BRo] gl Ao® el
orog 5 vgtolzgt opel Bt W Ao ARt
& tde® AEFo|n BT A7 AlEojof &
Zog Aztdr}
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