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Skinfold thickness and total body fat in children

Yoon Shik Cho

Départment of Physiology and Physical Culture Research Institure,
Seoul National University College of Medicine,

Seoul, Korea

Body volume, density and %fat were calculated by means of formulas using body height,

weight, and surface area in 1,732 children aged between 6 and 12 years.i Skinfold thicknesses on

back, arm, waist and abdomen were measured by means of a Lange caliper. The course of increase

in body volume was identical to those of body height, weight, relative weight and surface area.

Curves of boys and girls showed a cross at the age of between 10 and 11 years. Body density of

boys increased with the age and it decreased in girls.

decrease from the age of 6 in boys.

Skinfold thickness increased both in boys and girls with the age.

Total body fat showed a progressive

In girls body fat increased progressively with the age.

At the same age skinfold

thicknesses on all sites were greater in girls than boys.
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Fig. 1. Body height of boys and girls aged between
6 and 13 years. The cross of curves is seen
between 10 and 11 years.
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Table 1. Height, weight, body surface area, relative weight, body volume, body density, and total
body fat of primary school children aged between 6~13 years. ( ) denotes

S.D.
Height Weight |Surface area] Relative Volume Density
Age yr| N em ke m? weight [ ke/! % Fat
Boys
6~7 64 113. 8 19.5 0.78 0.170 18.4 1. 0549 17.1
.80 .78 |- 0.0521) | (0.0102) (1.59) | (0.01008) (4.59)
7~8 127 117. 4 211 - 0.83 | 0.177 19.7 1. 0549 17.3
5.73) (2.50) | (0.0659) | (0.0149) (2.36) | (0.01178) (4. 80)
8~9 120 122. 4 23.1 0.98 0.185 21.6 1. 0537 16.9°
(4. 56) .29) | (0.0552) | (0.0136) (2.05) | (0.01373) @74
9~10 136 127.6 25.4 | 0.95 0.197 23.8 1. 0572 15.8
(5. 64) .76 (0. 0698) (0. 0150) .37 | (0.01347) (3.87)
10~11 201 131. 7 27.8 |- 1.01 0. 205 25. 6 1. 0587 15.8
[ (5. 39) (2.89) | €0.0722) | (0.0165) (2.66) | (0.01312) (3.99)
11~12, 198 134.9 29.3 1.06 0.215 27.4 1. 0590 15. 4
(5.53) (.33 0. 0798) (0.0178) (3.03) | (0.01043) (3. 89)
12~13 61 138.3 30.9 1.09 0.221 28.9 1. 0910 14.5
(5. 64) (3.60) | (0.0776) | (0.018%) (3.30) | (0.01004) (3.76)
Girls
6~7 64 110. 3 18.4 0.76 0. 164 17.3 1. 0603 14.9
(4.15) (1.52) | (0.0451) | (0.0111) (1. 48) | (0.00961) (3.75)
7~8 102 115. 8 20.3 0. 80 0.172 18.9 1. 0586 15.5
(5.73) .30 (0. 0657) (0.0137) (2.24) 1(0.00820): | (3.03)
8~9 113 121. 0 21.9 0.86 0.178 20.5 1.0533 17:7
(5. 88) 2.81) | (0.0720) | (0.0167) (2.69) | (0.00762) (3.1
9~10 160 126, 2 24.3 0.92 0. 190 22.8 1. 0495 19.0
(5.58) (2.86) | €0.0730) | (0.0162) (2.78) | €0.00701) 2.83)
10~11 171 131. 4 26. 8 0.99 0.197 25.4 1. 0459 20.7
673 (3.34) (0.0787) | (0.0180) (3.23) | (0.00743) (3.03)
11~12 147 136. 8 30.3 ‘107 0.218 28.7 1. 408 22.7
(6. 88) (4.60) | (0.0989) | (0.0226) (4.2 1 (0.00789) (3.08)
12~13 68 140, 2 32.0 1.12 0.226 30.8 1.0371 24.1
[ 6. 31 (3.98) | (0.0837) | (0.0223) (3.93) | (0. 00604) (2.49) .
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Fig. 2. Body weight of boys and girls aged between
6 and 13 years.
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Fig. 3. Surface area of boys and girls aged between
6 and 13 years.
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Relative weight of boys and girls aged bet
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Fig. 5. Body volume of boys and girls aged between
6 and 13 years.
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Fig. 6. Body density of boys and girls aged between
6 and 13 years.

Table 2. Yearly % increase in the physical indices

Mean
Ht Wt Volume 5

Age om kg 1 skx;f:lld
e~7 M 3.1 8.2 7.1 2.2
F 5.3 10. 3 5.9 41

7~8 M 4.3 9.5 9.6 0.0
4.5 7.9 5.5 3.9

8~9 M 42 9.9 10.2 10.6
F 4.3 10.9 11.2 17.0
g~10 M 3.2 7.5 7.6 5.4
F 4.1 10.3 114 16
10~11M 2.4 7.3 7.0 7.3
F 4.1 13.0 13.0 27.0
11~12M 2.5 5.5 5.5 3.4
F 2.5 5.6 7.3 2.5

1% Qg AE F7Hge] A% B, dajete]y
&= olzlg ttErh, & AdE AL o & 35
Hole 1l4lele A7l F7hgel Z4HIH
FA gL AALES 43 wWeksle e dF
Stk Al 8 e B whel Zgith FA U] 64
Wbl A 17.1%2 4218 14.9%u5 HoH TAd
A =7k 17.3%, 27k 16.5%2 o2& o] A4l
az v 2L o] Fell FAL uAE B g3 gL A
4 Frhlan o= gRc 94 E3elglth & 84 ¢
A7t 16.9%, QA7 17.7%, 94 A7) 15:8%, o
7% 19.0%, 104 @7}k 15.8%, =7t 20.7%, 11
A =}t 15.4%, AA4F 22.7%, 124 AR 4.5
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Fig. 7. Per cent increase in body weight, body vol-
ume and surface area in boys and girls aged
between 6 and 13 years.
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Fig. 8. Total body fat of boys and girls aged between
6 and 13 years.
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Table. 3. Skinfold thicknesses of primary school
children aged between 6~13 years. ( )

denotes S.D.
Skinfold thicknesses, mm

Age

Back ( Arm | waist |Adomen|Mean
Boys -

6~7 1 64 4.2 6.7 4.3 3.2 4.6
0.80) | (1.5 | (1.48) | (0.68) {(0.88)
7~8 (127 4.3 6.5 4.5 3.3 4.7
Q15| Q.52 Q50 Qo) |(i1D
8~9 11200 4.5 6.4 4.4 3.4 4.7
(0.98) | (1.40) | (1.16) | €0.65) (0. 86)
9~10| 136/ 5.1 6.8 5.0 3.6 5.2
Q1| @10 | (1Led) ] (0.95) |(1. 200

10~11 201 5.2 7.1 57 | 4.1 5.5
Q1D | Q) | 22 | 3D |(1.40)

9.0 7.5 6.1 4.4 59
.62 | (2.3 1 (220 | (1.3D |(2.56)
12~13) 61 6.0 7.6 6.2 46 6.1
(1.93) ] (2.08) | (2.12) | (1. 4D |(1.62)

11~12) 198

Girls

6~7| 64) 4.6 7.1 4.8 3.4 4.9
(L10).{ .73 [ (177> | (0.90) (1. 18)

7~8 11020 4.7 7.1 . 8.2 3.4 5.1
103 | (1.52) | (2.0 | (0.87) i(1.15)

8~9 113 4.9 7.2 5.3 3.6 5.3
z2e) Q.72 27| (0.95) [(1.36)
9~10| 160| 5.6 7.8 6.3 4.3 6.2
1.38) | (.88 | (2.30) | (1.20) |(1. 40D
20~11] 171] 5.8 80 6.5 4.8 6.3
Q41 | (1. 92) | ¢2.13) | (.5 [(1.47)
11~12 1471 7.1 9.3 8.9 6.3 8.0
.87 | (2.53) | (8.27) | (2.14) {(2.03)

12~13 64 7.4 9.5 9.6 6.5 8.2
1.86) | (2.02) | (2.31) | (1.95) [(1.96)

Bole Zlojeh 4 Fvle AF 4524 dizic} HE
5 A U Ed 2AE0 ¥ 25T 849 1044 4
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10418} 114 Abolal 4 a2 g o, 0 (1956)
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AY 2AE gk 104 Aolel A dejykrtm sEw)

A5 A 1% 1971—
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Fig. 9. Back skinfold thickness of boys and girls
aged qetween 6 and 13 years.
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Fig. 10. Arm skinfold thickness of boys and girls.
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Fig. 11. WaistIskinfold thickness of3boys and girls.
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Fig. 12. Abdomen skinfold thickness of boys and
girls.
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Fig. 13. Mean skinfold thickness of boys and girls.
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Fig. 14. Per cent increase in mean skinfold thick-
ness of boys and girls.
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13~154] <zke] WEgor B 1 0357 kg/liter
neh 2% 2 greleh. oleh ol A (W/H) A
gy (Onroz A4 AlAl 2x gol 43 L=y
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