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Abstract

This study was conducted to investigate the prevalence of childhood obesity and to figure out the
correlation between percentage of body fat and various criteria used for evaluating childhood obesity,
and to suggest a new convenient criterion applicable to obesity assessment for large population.
subject of 309(male: 153, female: 156) from Uisung elementary school in Kyungbuk, in the age range
from 10 to 12 were recruited. The prevalence of obese was evaluated by the methods of Slaughter skinfold
equations for children, BMI, and RI. fourteen(4.5%) by Slaughter eq, 39(12.6%) by BMI, 31(10%) by
RI were found to be obese. The results indicate that the evaluation of child obesity is influenced by the
methods applied; that is, BMI and RI tend to overpredict the obese while percentage of body fat tend to
underestimate. Percentage of body fat by Slaughter equations using triceps and calf skinfold is highly
correlated with triceps plus subscapular skinfold thickness(male: r=0.91, female: r=0.88) and with Kim
equations for Korean children(male: r=0.93, femlae: r=0.88). The results suggest that, if necessary,
practitioners can adequately predict body composition without exposing the upper torso of females.
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Table 1. Age and sex distribution of subjects

Sex \ Age 10 11 12 Total(%)
Male 40 64 49 153( 49.5)
Female 39 50 67 156( 50.5)
Total 79 114 116 309(100.0)

o AR+ Fogch

BMI(Body Mass Index) = Wt(kg) / {Ht(m)}*
RI(Rohrer Index) = {Wt(kg) / Ht(m)’} X 10

223, 952957 F triceps calfe] & M4
3 Slaughter $(7)2] 412 o] &3l AR uh-&(%
fat)-& o} o] ik

% fat(Male) = 0.735(Triceps+Calf) +1.0,
(Female) = 0.610(Triceps + Calf)+5.1

ASFAEA 5 calt S A4 919 AL 52
et obgelA AH4R AAAToF maso A &
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2 S@e] Fujel 8114 o}E& LR A4
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% fat(Male) = 0.57(Triceps+Subscapular) + 1.487,
9% fat(Female) = 0.764(BMI)+0.194(Triceps+Su-
bscapular)+1.419
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Table 2. Reliability of measurements

Male(n=20) Female(n=20)
r r
Height 0921** 0.923**
Weight 0.996** 0.995**
Skinfold thickness
Biceps 0.967** 0.995**
Triceps 0.987** 0.983**
Subscapular 0.977** 0.988**
Suprailiac 0.996** 0.996™**
Calf 0.948** 0.989**
Circumference
Upper arm 0.974** 0.983**
r: test-retest correlation coefficient
**p<0.001

ot oAl Fole vrebA] gl 7 5 A A
Z Apub R (o} 11.0mm, & ©F 8.6mm), A3
(Fo} 145mm, o o} 12.2mm), 7 2HZ 3 s} k#-9) (ot
11.6mm, ¢jo} 8.8mm), FZF=| 454 (do} 13.2mm, o
o} 10.7mm)& 10A4)ll A g 2del] frel 4l Zpel & v
e 9 2(p<0.05), Fotel& 12494 FeH4.7mm)7}
oJo}(4.2mm) B} foA o2 & & vhebidth
(p<0.05).
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Ao Eghow, o] 19949 A F(15)°] T
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Huenemann, £4%, Buskirt7} A A1 & 71 &6l &3] Al
Z|upgro] gole] A-$-12% v uH-e < %l (lean), 12~20%
2 A AHnormal), 20% ©]4H< H] gk (obese) 2.2, ¢ o}-2]

Table 3. Anthropometric variables by the age and sex

Age Sex Height Weight Arm C Biceps SF Triceps SF Subsca SF Supra SF Calf SF
& (cm) (kg) (cm) (mm) (mm) (mm) (mm) (mm)
10 M 1404+60" 348%70 21.0+33 11.0t43* 145%44* 116%£34* 132%+62* 35*10
F 1412+64 340%52 20.7+t23 86*24 122%29 88x2.7 10.7£4.0 33+0.7
11 M 141568 35.0+60 20726 92+29* 13.2%36 10.7+34 12245 35x10
F 1422+67 351*56 209+t1.9 105*39 135%x39 10.8+4.7 13.0%6.3 36%1.0
12 M 1492+65 41.6%93 20.2+38 100*42 142£50 11.3+49 134£73 47+1.2*
F 149874 392+71 193+21 101£35 13337 11.1+£33 12.7£48 42+12
Total M 1436+75 37180 20.7¥31 99138 13843 11.1x39 128%59 39x12
] F 1452380 366+66 202%22 99£35 13.1£36 10.4*+39 12.3%53 3711
YMean*S.D
*Significantly different from fernale(p<0.05)
Table 4. Anthropometric variables grouped by the age and sex
Sex N BMI RI % fat
10 M 40 17.3x27° 1256%16.6" 142%35
F 39 169x1.7 119.3*114 147%22
11 M 64 17.3£20 122.6+14.0 135%3.2*
F 50 17.2+21 121.9%16.2 157£3.0
12 M 49 185+£3.0* 124.2+185* 149%4.1
F 67 173220 11565124 156+27
Total M 153 17.7x26" 123.9+16.2* 14.1%3.6*
F 156 17.2£20 118.2+137 154£27
"Mean+S.D

*Significantly different from female(p<0.05)
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Table 5. Distribution of obese, normal and lean children according to percentage of fat by age and sex

Number(%)
Sex Age N
Lean Normal Obese
Male 10 40 14(35.0) 24(60.0) 3( 5.0)
11 64 26(40.6) 34(53.2) 347
12 49 9(18.4) 33(67.4) 7(14.3)
Total 153 49(32.0) 91(59.5) 13( 85)
Female 10 39 23(59.0) 16(41.0) -
11 50 21(42.0) 29(58.0) -
12 67 27(40.3) 39(58.2) 1( 1.5)
Total 156 71(45.5) 84(53.8) 1€ 0.6)
All 309 120(38.9) 175(56.6) 14( 4.5)
Table 6. Distribution of obese children according to BMI, RI and %fat
Sex N BMI RI %fat BMI+RI BMI+ %fat RI+ %fat
Male 153 28(18.3)Y 21(13.7) 13(8.5) 16(10.4) 9(5.9) 7(4.6)
Female 156 11( 7.0) 10( 6.4) 1(0.6) 7( 45) 1(0.6) 1(0.6)
Total 309 39(12.6) 31(10.0) 14(4.5) 23( 74) 10(3.2) 8(2.6)

YNumber of subjects(%)
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Table 6 BM], RI, A A ¥}-&-2] 7] Fel 23 v|te
2 23 g5 £ 79 o2 n # 7]E
o3 wFugte 2 AAE FALE AHE ebd A
o]t} BMI(20 ©]/h)¢] 715l o] a4+ & 397 (12.6%),
RIS 7]12(140 o))<l &) sl A& & 317(10.0%), A A
uh-g-9] 7] Eoll oA e & 149 (4.5%)2] FAo] vt
22 @A =9 o, BMISH RI| F wAloff o8] =+
vlwte g fA® gL F 239(7.4%), BMIgH A=
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FAJo} ol r=0.63, Yol r=062% o] & 1992d A
50)°] te} FElA G o) ¢ FasEAY12~17
e Aoz AAgE Azl vl s B, 5849
7% BMIsH AR w-8-9] AbadAdo] WAl r=0.78, o
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Fig. 1. Correlation between % fat and BMI in boys.
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Fig. 2. Correlation between % fat and BMI in girls.

£ r=0619 AR o= 99 AT XS viet
Wl

B 244 4= 5 T02)9 44 71581 BMI 20
o #FatE ob59 AR &) dole 161%, H ok
175%2 A A gl 27 v B3 71F (o} 20% ©]
A}, o} 25% o) Ahel vl& U BF vl 32 gE
Jehgdch o)= 7 5(8)9 dFdlA] o}Fo vt &
Aol AFS-EE= BMIY] 7]15-& thad YA A 5w,
AAuhgel &7 v B4 712 ofh ok AH
3 AFRE g

AX|LED RILte] ATHHA
Fig. 3, 4= A A W&} RIgte] ARA-E AE=2 v+

30 4

- L]
:
25

20

% Fat
S
1

y=0.12x-1.16
R=0.56

]
0 L ———

0 30 60 90 120 150 180

RI
Fig. 3. Correlation between % fat and RI in boys.

30

5] ,

20

% Fat
o)
w
1

y =0.099x + 3.64
R=049

e — —

—
0 40 80 120 160 200

RI
Fig. 4. Correlation between % fat and RI in girls.



1042 A1A3 - A% - A4S

el Ao 2 ol r=056, o o} r=0.492 A v}e}
et Sejvete) ZgstaeA] vk By 71502 o]
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7} 156%, o171 175% 2 o] A3kE el 4 AF3 BMI
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Fig. 5, 6& A&} 981|457 (Triceps +Su-
bscapular)e}e] A4S AE 2 Vel He s go}
2] 749 r=091, oJo}2 A4 r=0.88% T ArHAA-& 1}
eisich B8(10)2] dFA A% o] E2] AHAA

y=042x+3.55
R=091

Triceps + Subscapular

Fig. 5. Correlation between % fat and skinfold thickness
(TS) in boys.
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Fig. 6. Correlation between % fat and skinfold thickness
(TS) in girls.

o] wWi-¢ A B3R vH(r=0.7~09) ded, ol ¥ o
FAN}E dx g}

o3y A 9] & o] &3] vlug R =W
WL Ao 34 A F vjter B3 E 5 glde
A7 o] 9] 31, ¥ A o] = Triceps™ Subscapulary] -2
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R}t A& sHA 4lEsted A A s A AS&
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Triceps® Al A 81322 Q1 Calfe} o2 w]9hg A
3l A9 ggAdel g A o ge] 27
o)A o], 2 A3} ale} o] F H-919 §H& u|w @A <
€2 A F S AR AR

CHE X|eg F&ADte| AHEEA|

Fig. 7, 82 £ 7oA ©]43§ Slaughter 5(7)%]
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r=0.88%8 & AFAE et
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713 §efe] A& AA 2 A A3k (fat-free body mass)
o] Al B} At wpeby Ao A A8 ARy
| FAHAL ol FolA AgA iz & 4 glr} o]
9}zr2 FA -8 34 3t 24} Slaughter 5(7)& o}5-2
Aol & AAureke] WiE 22 A2 AAY
| FAA L 333, SF AL EY 2 A& Al
Alukg-3te] el A A E 2 Ak EA (¢
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Fig. 7. Correlation between % fat and % fat I in boys.
* % Fat from Kim’s equation
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Fig. 8. Correlation between % fat and % fat I in girls.
* % Fat from Kim's equation
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A @9 24N F& 4BAE BYoM, 018 S
et obgelA Agals] e o Be g
WYOE +FAVEY S HPEOR B RE
A} s Aok Rk Az el
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Table 7& A4 AZ2\ 9} AZ A5 2 A2 -£7ke)
ABAAE el Aoleh. & Zalel o] 45017l A

AAF F BMI= A% r=08452] & AHA S e}
W Wi, RIE AF o] A4 e] r=0.13622 oA vt
ehytrl. ofglo] o] ot E viw Hrlo] A EE
2] AR5 oA 51 9l TricepsS A4 A=<l BMIgh=
r=0.469, RI%h= r=0.1629] F2 A4 S viepdl b,
Calf+ BMI%}& r=0.815, RIgh= r=0.675, A x| 4-&3}
£ r=0585%] #9Aq & AHAAE el o
+ Freedman $+(23)°] calf} 51 812|974 4l biceps, tri-
ceps, subscapular, suprailiac?} A A H o2 L A
A (r=0.83~0.91)% Jehidlctz 233 A= 43
st glet

(o] ok
p=d =

78 9 253 10~124] e} 1534, oo} 1569
%3099 & Ao g 19949 129 3¢ ¥ 129 20d
7k AAX4(BMI, RDS} A A WH-&(%fat) & SAHE
3 vlute] A shebs} vivk g3 o] ALS-EE o7st
2w Ezke] AR S A EF Ade oS )
1. AN AALE2] 3 A3 dro} 143.6cm, oo} 145.2
cm, H 7 A F-L Fo} 37.1kg, oo} 36.6kg o2, AFHS]
E349 2SS FHFe] Fot 20.7cm, <o} 20.2cmE e}
Wt 2. Al AR S F BMIQ| A% dol 17.7, oo} 17.2,
RI= go} 1239, o} 11822 Fo}r} ofo} v} #2914
22 F& 3% ek (p<0.05). AXwE2] S
gol 14.1%, oo} 154% 2 do} B} ofobr} fo)d o
2 FL e Vel (p<0.05). 3. AR 42 71&E
o] Wt ZAIAL o} F9] AAEEE A £ A,
ol 7% of 4T 497 (32.09), A AT 917 (59.2%),
vl 139 (8.5%), oJote] A4 9T 7198 (45.5%),

Table 7. Correlation coefficients among the anthropometric variables

Ht Wt BMI

RI Arm C Biceps Triceps Subsca Supra  Calf BT TS TC SKs

Wt 0.751**

BMI 0313" 0845

RI -0.004 0.136** 0184**

Arm C -0129 0057 0092 067"

Biceps  0.08 0318** 0382** 00% 0077

Triceps 0187*  0432** 0469** 0162* 0137* 0716
Subsca 0128 0339** 0369** 0109 0076  0646™
Supra 0114 0327** 0362"* 0100 0061 0721

Calf -0.093 0057 0815 0675"* 0523** 0051
BT  -0068 0020 0076 0411 0393** 0067
TS? -0153* -0053 0019 039" 0367** 0034
T™®  -0119 0010 0082  0523** 0469** 0047
SK¢" 0073 0251 0303** 0124 0081 0722*
% fat  -0082 -0016 0190 0461** 0430** 0692**

0.67 ¥

(17%*: 0.7 * %

0096 0078 0024
0078 0047 0017
062 0018 -0.009
0078 0058 0021
0.731** 0731** 0.786** 0041 0052 0017 0045

0624 0624 0668** 0585 089™ 0827** 0910* 0.802**

0424**
0.406** 0901**
0619** 0912** 0.869**

1)Biceps + Triceps, 2)’I‘riceps + Subscapular, 3)’I‘riceps +Calf, 4)Biceps + Triceps + Subscapular + Suprailiac

*p<0.01, **p<0.001
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AT 8473 (53.8%), Bl ahr 19(0.6%) 22 £ ZAH
AbAFS] o B0 Aol &3l v e £9 8]
71 & A7l B 25 124 2 el 4 A A A
o AAY-E2 vukE B YL o, BMIZ+= 399
(12.6%), RIZ+ 319 (10.0%), AR 4H-&-2& 149 (4.5%)
9] olFo] vluto 2 ety BMIS} RI Z5-¢f 23
A€ 239 (7.4%), BMI9} AA 498 L5 s += 10
=(3.29%)8] o}F-o] ulut o 2 vhelyteh o] 9pzho] w)nt
BA o] AHE37E 71F0l whe} v FH S sl A
233 #po) S el gl 5. Triceps® calf 3 A W+
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