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Abstract=

For the measurement of the fat contents and nutritional status of wurban High School girls, an
intensive examination was conducted on a total of 2, 085 students from 13 to 19 years of age groups.
Total body fat cotents were measured by Skin-fold thickness with a Skin-fold Caliper manufactured
by Cambridge Scientific Industrial Inc, at four sites of the body and it was calculated by Kim’s®
regression equation,
And Heights, Weights, and Chest circumferences were measured with Martin’'s Anthropometer.
As the results of this study, the following conclusions were obtained:
1. The averages of heights, weights and chest girths were 153. 1 cm, 46. 2kg and 76.6 cm. respec-
tively.
2. The mean Skin-fold thicknesses of each site measured with a Lange skin-fold Caliper were:
Sub-scapular: 13. 44 mm+-4. 41 mm,
Abdominal: 10, 55 mm=4. 02 mm,
Lumbar: 10. 56 mm=-4. 06 mm.
Upper arm: 15, 35 mm=+4. 37 mm,
Total Average: 12. 46 mm4-4. 48 mm,
3. The average Skin-fold thicknesses by age were as follow:
9. 02mm at 13 years of age. 10.04 at 14, 11.82 at 15, 14.43 at 16, 15.12 at 17, 16. 48 at 18, and
16. 61 at 19 respectively.
4. The mean of fat contents calculated according to regression equation was 11. 04kg. (9. 14 at 13,
9,98 at 14, 11.12 at 15, 11.74 at 16, 12.21 at 17, 12.96 at 18, 13.29 at 19 respectively.)
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Table 1-a: Mean of Height, Weight and Chest-girth by Age

No. of Height (cm) Weight (kg) Chest-girth(cm)
Age p
students | fean-tS. D, SE | Memn+S.D. S.E. Mean+S. D. S.E.
13 336 147, 46. 1 0. 134 39,755, 8 0. 331 70.5+4.7 0. 267
14 464 148, 96, 2 0. 287 42,146, 1 0.238 722445 0. 208
15 357 153. 6--5. 2 0. 275 46, 65, 2 0.275 76, 42-4.9 0. 259
16 365 155. 6=-4. 6 0. 241 49.2+5. 0 0.261 78.6-54. 2 0.219
17 332 157. 0-+4. 6 0. 252 50, 4--4. 4 0. 241 82, 4:-3.9 0. 214
18 206 167.53.5 0. 244 51.9+3.9 0.271 83.64. 9 0. 341
19 25 159, 53, 8 0. 760 5.3143.9 0.780 83,05, 8 1. 160
Total | 2,085 153.1£5.6 |  0.120 46.1-4.9 0.105 76. 644, 6 0. 098
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Table 1-b: Index of Pysical Growth and Nutrition

Age gﬁaegﬁ‘s Relative weight chR:Sli tgi;;ﬁch Rohrer index Kaup index Vervaeck index
13 336 26.93 47. 82 1, 239 1,827 74.76

14 464 28. 27 48. 48 1, 269 1, 898 76. 76

15 357 39. 34 49.73 1, 286 1,975 80. 08

16 365 31.62 50. 51 1, 305 2,032 82.13

17 332 32. 10 52, 48 1,302 2,045 84. 58

18 206 32.95 53. 08 1, 328 2,162 86. 03

19 25 33.29 52.03 1, 309 2, 087 85. 33
Total 2, 085 30.11 50. 03 1,285 1, 966 80. 14
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Table 2-a. Measurement of Skin-fold Thickness at Four Sites by Age

Age No. of. Subscapular Abdoninal
students
Mean=S, D. S.E C.V. Mean=S. D. S.E C.V.
13 336 9. 20+3. 25 0. 185 35. 32 7.30+£2.95 0. 168 40. 41
14 464 10. 64+4. 03 0. 187 37.87 7.50+3. 28 0. 152 43.73
15 357 12.82+4.35 0. 230 33.93 9.36+4.10 0. 217 43.80
16 365 15.9245.21 0.272 32.72 12.724+4.92 0. 267 38.67
17 332 16. 684+4.93 0. 270 29.53 13.761+4. 49 0. 246 32.63
18 206 17.704+4.80 0. 334 27.11 15. 08+4. 77 0. 332 31.63
19 25 17.84+3. 66 0.732 20.51 15.96+£3. 10 0.620 19. 42
Total 2,085 13.444-4. 41 f 0. 094 32.81 10. 532+4. 02 0. 086
No. of Lumbar Upper arm.
Age students
MentSD. | SE. C.V. Mezn:£S. D. S.E. c.v.
13 336 8.70%3.73 0.213 42. 87 11.124-3.90 0.222 35.-07
14 464 9.50=+4.03 0. 187 42.42 12.5444.08 0. 189 32.53
15 357 10..68+4. 35 0. 230 40.73 14.4244.32 0. 228 29.95
16 365 11.124+5. 96 0.312 53.59 17.9745.54 .0.290 30.82
17 332 11.0645. 44 0.298 49.18 19.00+5. 19 0.284 27.31
18 206 13.7442.00 0.139 14.55 19.4214.35 0,303 22.39
19 25 13.68+4.78 0. 956 34.94 18.964+4. 24 0.848 22. 36
Total 2,085 10. 56-4. 06 0. 087 38.44 15.35-2+4. 37 0.894 28. 46
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Table 2-b. Average Skinfold Thickness by Age

Age sﬁ%enﬁ ; Mean+S. D. [ S.E. t C.V
13 | 33 9,023, 20 0.182 | 35.47
14 | 464 | 10.0423.40 0.157 | 33.86
15 | 357 | 1L82+3.80 0.201 | 3214
16 | 365 | 14.43-4.80 0.251 | 33.26
17 | 332 | 15.12-4.60 0.252 | 30.42
18 | 206 | 16.485. 40 0.375 | 32.76
19 25 | 16.61-54. 60 0.020 | 27.69

Total | 2,085 | 12.46+4.48 \ 0. 096 \ 35.95
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Table 3-a. Comparison of Skinfold Thickness between Authors Result and Kim’s

w Meani_s. D Difference between

Middle & high school Korean giral students means

Ttem girls (2085) (295)
Age(years) 15.29 19.1 ~3.81
Subscapular 13. 444-4. 41 15.64-4. 24 —2.16
Abdominal 10. 53+4. 02 10.333. 46 0.23
Lumbar 10.5644. 06 13.5+5. 58 —2.94
Upper arm 15,3544, 37 15.84+3.61 —0.45
Average 12. 464, 48 13.824.19 —1.34




Table 3-b: Comperison of Skinfold Thickness between Authors Result and Cha, Parl’s®

w Mean=S. D, Difference
Middle & high school | 70’S. N. U, Applicants between mean
Item girls (2085) (453)
Age(years) 15.29 17.914:0. 89 —2.62
Subscapular 13.4444. 41 14. 07+4. 49 —0.63
Abdominal 10.53%4. 02 14. 95:£5. 47 —4.42
Lumbar 10. 56+4. 06 17.022+6. 65 —6. 46
Ugper arm 15. 354+4. 37 11.6243.99 3.73
Arerage 12. 46+4. 48 14.4245.13 —1.96
Table 4. Fat Contents Predicted from Skin-fold Measurement by Age
Age No. of Weight | Fat weight | Fat free wei- | F. W./T.B. | F.F.W./T. [F.W/F.F.W.
students (kg) (kg) ght (kg) M. (%) B.M (%) (%)
13 336 39.8 9.13 30. 67 22,94 77.06 29.76
14 464 42.1 9. 98 32.12 23.71 76. 29 31.07
15 357 46.6 11.12 35.48 23.86 76. 14 31. 34
16 365 49.2 11.74 37.46 23.86 76.14 31. 34
17 332 50. 4 12.21 38.19 24.23 75.77 31.97
18 206 51.9 12.96 38.94 24.98 75.02 33.28
19 25 53.1 13. 29 39.81 25.04 74. 96 33. 38

o ETRRIES 749 Bk 0.23mm 7t AR o)
4] 2 s HrdAde 25 9L EE vdF
I glon ZEEEHE JAE —~1.34mm 7} )
olehge Hupd THER ¥ HEAHRY 2R £E
F Ao Bkl

EI 19704EE AERER FTALS HHoR H.
bl K3t Bt &% HBste] 1= Table 3-be
A9 zro] FHEERH-L —2.6237 wow ETIBHE
of el EBEFaE 3.7mm 7t ke I 49 3
el Ay W2EE v T glom Z2RTHEY 7
2y —196mm7 ¥eh o|® FE FERERLES)
KB ABLEY xd ER=E Aoz AR

4. £RATO HKEt BIEHBETA

a) BafERS & (Fat Weight: kg)

BisE BHARA ®KAA4 doa BEHE (Fat
Weight)(kg) & 2u] Table 40 A8k 7o) imipe] el
A< BB R Einst 9L 2o Fx vt

% EHFES THERES 13%Y 739 9.13kg =
Be AfEstd mnigel whel sbelalAl st 9 o
193] A S22 13.20kg & Vel o g e}

b) ul& ¥ E(Fat Free Weight)

BIRE R H AR KA A delA vl & EFat Free

Weight) S E£#72 25 Fat Weight ] 799l v}t
A 2 pngel =eh #inska gt '

c) BalRR5Z(Fat Weight/Total Body Mass; %)

Bispad-S el =tel stz glon =% BE
ol i@pnsdel wel fghhaRe] Eindtx g&& ¢ F+ o
=
Bl 1979 25.04%(53. 1kg )24 HEEAY R
B &R 28 BHEE 2dFm el ole BER
Bt $d-e TR T gt

d) Fat Weight/Fat Free Weight

AR KA A Qo] Fat Weight/Fat Free Weight
(%)E @Az 24 i ==t Emalz e
& 4 9ok H 13ES 20.76% 22 BE 195
33.38% 2 veh}a 9o

e) fllEH= Hig

PE-EH-H AAPY 19674 2B B -5k
BAS HFo e WEN R sl 21 Fiogg
#el glelAE fnipel ==l FBERES Rkl =F
mska glont Aol $4sleh.

BIED B A= KE gl ==t & HiEe
BeFa go 16 5% LIERTe £ AR 438
A $stet, mhE BEY A4 2L BEE 34 F



T glom BIRIIA-S KRl 983 Foh
V. % &

EEE 1354 198019 B &Fd - Ehk
2,085 & HEoR EHENES MEY HMo= K
BEA BlEdd RBEL RTEWES S8 4 B
A Esta IR EEHARS AT MRS
HHE #E 23 2o £ A8

D &@gax

TR 153. 1425, 6 cm, FHBE-L 46. 1+4. 9ke
2 ZEiEgEE 76, 64, 6 cm o) ® Inldel] wiEl WEM
= @k gl

2) #Hol BEREE B

H#E, kg, Rohrer 58 9 Kaup 58] gl A
EF el =k Whnska sleh

T 3] BItRE & Vervaeck IHHE inihel whed
Bhata gten filt FHEBERT S5ag e

3) KTERFER] F5E
BRET 13 44%4. 41 mm,

g #5:10.5334. 02 mm,
B % 10.56-=4. 06 mm,
# @ 15. 3544, 37 mm,

ZBE7RSg 1 12 464-4. 48’ mm.

3) BIEHERHANXU KRS pEmEse HE
&

Fat Weight, Fat Free Weight, Fat Weight/Total
body mass(%), Fat Weight/Fat Free Weight(%) %
25 el =t Binska ol o fREHER ) 5
3ot

=3 A BAEHSEE] BEHRGES #FEAY
BERERIF R (ER) 20~25%0] o] she},

2 ® T

D &8 BEA B B W
THE. BHRPIE H3il, 1956.

2) HEH . BOBES BERE LRRESE, p
160~163, 1968.

3D TN, BEREE, ANEX A AN BEBEOLTHE
R k3t mEHE BT, #REm B4
o fREEESL BBAIM kol BERE Pige, A KER
WA, p 88~112, July, 1968,

4) FE . BEE @ TR B K BEX
Bao] RN BE, KRABKMEE p 11~25,
Vol. 4, No. 1, 1967.

AT KRB

5) AMRE L RETRA A el kT BEEERES B
JERFERIE, MEBE, p §9~100. Vol 11,
No, 2, 19638.

6) &T&, ZRT . BEES EETAAA w3t
- EEEA 2 PERAY REBENE $8X
REAEHEE BlAERE, 1966, 104,

) FERNE, EfEE, ANEX A —BABLES e
23 ETIRBERE #3F RIsHRIEE Bt
e, BRISE, Fi12% p 49~60, 1969.

8) Biftle, ANEX . BEIHERS M ENEA
B3 R, BEREREEHE, V. 4 No 1, 2
p 29~40, 1971.

9) BEFN I BEA FOE Bk BT WE
T g g & BRI, Ae1EA, prr~
113, 1969, 12,

10) Musgrave, P.W.: Rapid weight reduction for
aircrews. Aerospace Med. 83:11, 1962.

1D BEGE 2 A I BRERE FEsEFe
B, A= 2p8 WRHESE, p 157~165, Vol
3, No. 1, 1966.

12) Bischoff, E.: Einige Gewichts und Trochen Bes-
timmungen der Organs der Menschiichen Kor-
pers, Zeitschr. F.ration Med, M. Reich, 20.
75, 1863,

13) Widdowson, E. M., R.A. McCance and C. M.
Spray; Chemical composition of the human body.
Chin. S.c. 10:118~125, 1951.

14) Keys, A. and Brozek. J.; Body faz in adult man.
Physiol. Rev. 33, 1958.

15) Allen, T.H., Peng, M. T., Chen, K.P., Huang,
T.F., Chang, C., and Fang, H.S.; Prediction
of total adiposity from Skinfolds and the curri-
linear relationship between external and internal
adiposity, Metabolism, 5:847, 1956.

16) Gran, S.M.: Fat Pattening and Faz inter correla-
tions in the adult male. Human Biology, 26:625,
1954.

17) Rathbum, E.N. and N. Pace; Studies on body
composition 1. The determination of total body
Sfat by means of the body specific gravity. J.
Biol. Chem. 158:667, 1945.

18) VonDoebeln, W.; Anthropometric determination
of fat free dody weight, Acta Med. Scand. 165:
1, 19509.



19) Whittingham, P.D.G. V. : Meuassrement of tissue
thickness by ulmrasonics, Aerospace Med, 33:
1121, 1962,

20) Edward, D. A. W. : Observations on the Distribu-
tion of Subcutancous Fai with Sex and Maturity,
Clin. Sc. 9:259, 1950,

21) Jean Mayer: Some spects of the problem of regua-
tien of food intake and ebesity, New Eng. J.
of Med. 274:11, 19866.

22) BB | BERE:, BESHRA®E, HH
P 751, 1960.

23) Kim Wan Shik: Soft tissne teleroent genographic

measurement of total body fat in women. 3:398,

1962.

24) Kim Wan Shik: Body composition in Korean wo-
men, A-SBAHEE p 121~131, Vol. 4, No.2
1967.

25) HEEGE . AR MEEUE XBREZBE 2:27,
19638.

26) McCance, R. A. and E.M. Widdoson: A method
of breaking down the body weight of living per-
sons into terms extracelluar fiuid, cell mass and
fat and some application of it to physiology and
medicine. Proc. Roy. Soc. Loadon, sB., 138:
115, 1951,



