J. Kaorean Soc. Food Sci, Nutr.
26(3), 514 ~520(1997)

LERE DR

23 o{ijdel MAYUSHE S8t FHI|7IE 2o HnHT

Hexf - ZEIL . 2B

EEHWRHED AEEUsiT)

*SEOIRICY ST HAS At
A OI R 7| 2

Comparison of Instruments for Estimating Body Composition
in Korean Female College Student

Un-Jae Chang*, Jin-Nam Jo* and Jong-Hyun Hwang**

Dept. of Food and Nutrition, Dongduk Women’s University, Seoul 136-714, Korea
*Dept. of Statistics and Computer Science, Dongduk Women’s University, Seoul 136-714, Koreq
**Doosan Training and Technology Center, Kyungkido 449-840, Korea

Absitract

The purpose of this study is to provide the reference data for estimating body composition and
developing equations for prediction of percent body fat. This study was designed of two aspects: Com-—
parison of percent body fat measurements between two operators. Comparison of percent body fat
measurements among four instruments. Percent body fat of college girls{n=71) aged 18~24 was
measured by skinfold thickness, near—infrared interactance(Futrex—5000), and bioelectrical impedance
analysis(TBF-105, Spectrum II). All measurements were duplicated & measured by two operators. The
results are summarized as follows: Percent body fat observed from two operators had no significant
difference. There was significant difference from four instruments. However, we found close relation
between Skinfold thickness & TBF-105, Spectrum I & Near—infrared interactance. Four instruments
have several assumptions and limitations. Therefore, many researches for developing new equations

are required for Korean people,
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Aelels AE 537 Qzty Alal 74 == Axw
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B3k 7148 Aukge s A, 7HEEE FAAE
A Ele] fzbvbel ahEE B o R] Y gt S &3
&= 24 A "= (Neutron Activation Method) &
o] QIth10-12), A2 = - 7h AP EF A= A
9 sk FA AW, TH A, 99 s
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tind AAA=Z S sk A5 7AW
2 TBF-105(TANITA, Japan} 9 ¢ 415 2|l 3
g3 a4 A st A g

Fe|EREH|(Waist to Hip Ratio, WHR)
Y ED = 7S e AN AT, 7
zé£4 FES L O F lem obe] £ E 7)F2
FAsgdr). BF-Eele FRelA b Bl 2 F
H% 7@ g w9o] 52X &Y tape B 5743y
Tk Tape M4 o o Mg 2] glen, £
0.lcm®] &AL Alud Ao g Algaisicl

HBHE 53

Brocaztd

ZAF A 2 £F AFLS Sy, EE AT
W& A S AE ul-g4l Percent Ideal Body Weight
(PIBW g F38hadth

o|lo B AMFI PIBWS 3412 o534 32

EFEAF=(A14-1000 %09

PIBW=4%& A5/AE AF =100

A RYR = (Body Mass Index, BMI)

BMIE 248 A3 4l ’a‘# AFE kg FHZ A
Fe m A= skl ATE ARl AFLS
= FHkg/m) B XA El-ﬁf%

AR B ZEY

nlstAler 3 ZEH (Skinfold-thickness)

Caliper(Fat-O-Meter, USAYE ©|-€3t%] 0.lmm &
H7kA) LA 4909 Y FAE 25k 2
Z7] 3.8 = H7E (subscapular), A9 (sumraifiac),
Ar=ubitriceps), o] Tt (biceps) 2.2 StE o} AlA
uF gheks Durnin® Womersley(17) 4] ¢l o) & A<
(D)E 1A F3ln

Dikg /) =1.1599-(0.0717 * log SK4(mm}]).

FA - g

SK4=subscapular+ surprailiac + triceps +biceps
SIH(1)Y Aleg Eapgdc)
% hody fat=1{(4.95/D-4.50) x 100

A 2 M (Near-Infrared Interactance, NR)

Conway =(19)2) |7 %392 2o = /43, Futrex-
BOO0(Kett Electric Lab, Japan) 2 2 A= 4 & &
Aetylch o T A, A AF, A4S dH
g ¥, 2.242) o] FulE 4 o light wandE ¥3 NIR
= 24 o2ie AR §#E FAE6U

o HAM(Bioslsctrical Impadance Analysis.
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TBF-105
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O, : Operator{i=1,2)

I : Instrument(j=1,23.4)

Sk * Subject(k=123,---,71)
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(two—factor interaction)
{OS)i : Operator & Sulbject®] AF&a4
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(IS) : Instrument & Subject®] AtZ=8-
{two—factor interaction)

(OIS )i ¢ Operator, Instrument & Subject®] AhE
2&-(three—factor interaction}

ega HT0 A I AFEES LG E
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o] 232 7|22 353 Ay ALE S-S Statistical
Analysis System(SAS)2- o]-&3}e] ANOVA tables
A ste] &4 gk 247]7] 2 Aol f-2
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W2 diakew AAF Za B dpdabale dird
E4-2 Table 15} v}, 7o AbAe] 57 992 20.2
t1249eH, B 4= AF2 22 160.1+4.8cm,
55.4+5.9kge) el WHR(Waist to Hip Ratio)-& <4
208, 2442 09 o1k off AFA) v]Hle]=) gt 3] (20,
AlA) w]be ohpnl A" AAR) 2bd g oA AR 5
2] Algha) DA g A4 F e e o gohen,
21). B d7oarate] 39 WHR-S 0.8220.04¢] 5tk

AAAESRL AFoA AAfe] AR e AoE o
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Ay v ge x ey AetAa FA SAEE AR
o}, vl Uk s A]<em] S BrocadPd o 28] EEAF2] 120
95 o]AkL H|TE, 110~12096% FHAF, 90~ 11096 ~}e]
= AAE 90% ol st A AF s BAEha glam(22).
A QA S o] A & A FA] 7} 20258 A4 25

o] mwt e 2 g §ch(23), 2 AR g
B9k = (96)E 103.0115.2%, B A A#R]eE 217
29 veh} ggalew g4 Wil gt

o] A& AR 30% o)A, Al & Al 25% o)At

o o Blute 2 A7), o] Ak Hr}
2wkl g %ﬁ} A7} glela RmE a glvt
(5-7). AA v} ek 2L 48 B dFde 44

171 & AHgstel e, Table 2 B A7 o
A= gk Jebl et 3 AR gEE
Ak T 2y el A = 27.823.8%, TBF-1063] &
AFHE 27435 6%, T8 240 ol 4= 2521 2.9%6, Spec
trum I3 o] 23 gh2 248 +57% 24 Had ez A
A el =] sdet

RE AES T 2Ryl Ty ks 3%

o =, A A W2 W 23 A5 p=097032.2 ++
g} 2l Felrh @i AL dAEE FAE LA
o} aebd B s A e gk A A
2.712] B9l =FAA 2=} 24, SH7)7] e A
#Z vty o

5 A e ARY Bz

Table 32 A7} 71, A7 ak=t 24, 247170 7
237t PAAR-EA 7] 7] 2k AEadd 24b
2AEF Vehych A3 H 0 0=0:=08 AF
Ash p=0.2048 % vFeht 2|5 F a=0.0504 F &
A 28] A 2]t -85S o 4 ddch 2y
p=0.2048% £ &A=} 7o) Axfr] h3E] LA Atz

, : Aok 4= aloh
A o 101 v i = 27} 7), 2417] ] AHE FRE 2 hepyc
Weight(lkg) 54 * 69
Waist(cm) 76.2 £ 558 Table 2. Body fat percentage from four instruments
Hip{cm} 926 * 43 {mean+ SD}
v 0.82: 0.04
PIBW{25)? 103.0 £152 Instrument Number of measurement
BEMP 217 + 29 71 subjects %2 duplicates % 2 operators
UWHR: Waist to hip ratio Skinfald 2781338
“PIBW: Percent ideal body weight thickness(2a)
ideal body weight=(height-100) 0.9 TBF-105(%} 2714+586
PIBW=(current weight/ideal body weight) X 100 Near-infrared 252129
“BMI : Body mass index interactance{%)
BMlI=body weight(kg)/height*(m?) Spectrum (%) 24857
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Table 3. Analysis of variance(ANOVA)} table

Source Sum Mean F-value P-value
of Square Square

oY 312 1 312 164 02048
& 1978.20 3 65240 3660 000017
5% 19872.93 70 28390 54656 0.00007
OoxI 20,16 3 6.72 433  0.0055"
Ox5 133.46 70 191 367  0.00007
IxS 380,17 210 1852 3568  Q.00007
OXIxS 32602 210 155 2059  0.0000"
EY 29504 568 052

Total 2661915 1135

Yo Operator

1: Instrument

¥g: Subject

YE: Error

*Significant difference{p<0.05)

Table 4. Percent body fat from four instruments, two
operators (mean+ SD) (umit : %)

Spectrum Near-infrared _ Skinfold
Operator I interactance "TBF-105 hickness

274+57 215*40
274156 280x3.7

Operatorl 24.7+56 253%=29

Operator 2 248257 249335

Table 491 A 3 &}=|ut FA| S35 =} 4] 2] AW o)
TBF-105%} Spectrum I Rv} A=} 734 #}e)7l &
7o 2 vhebd} 3 TBR-10571 713 #el7} B-& 7
S F R vbd, HE A 50 S E 2R 2] 4k
vzl 74 Z Ae|E mgc)

o|2igk A= HE A TA A B A7
A7 A 295 S 0 SR &3 29 Al
Do w2 222 FleAe] 7l 3, wnkale] F4-
L5 ke Gie] o8 Aupate] FA A€ 7
Fol FAALEE ©hF £ 9]7] e S A} 2k A
o7} e}-2 #|7] el vl& 7B 24 Yebdohz gt
ol &l o), =3k A 2 A 2 e W& AghEln o
b A2 432 A3 98 arm bandE Al
Fch 2 AR A o) ol FE2] ErhA]
ol E &3 83, arm band+ +32E gauge?| ringell
2744 ZelF 4E &, pauges] ETHEL ] ¢
Zof o] Hx5 AAZ) o)u A=tele} 2T
AF Alolo] o] 2 A 48] 7l5Ade] glenz
o) b 28] A 54] A4 9l A 2AH A} wel 3
2hal 4= glv}. 22lvt Spectrum 4 vhe], A, A13F
A% % AslA =2F computers] 313317, electro-
des §-3 §-¢|7) v|2AH Zdsle] SR gk B3
412 Aelrl 22 gorg vlad Al 23}

hehubeha gstRlch 247} 2k 1R A e Aol g
541 TBF-106% 717} AH-4 o] Zbststo] x| %2l
1 71%2 742l A A7} ol 2kE AT AL 7]
7 918l BA ARl A 2R AR 3HA T
o 2AE A2 EY Qo] e AT Bt
shuichz A7) o s A St 2
A aye] 584 1t o Ada F97h Y eshehn
s of Al ch,

2HII7|1E 2kl AxY 2 e(a

A=) gk &2 F AFdRk A 2L A
T < Faiy T SAW, 259439, TBF-105,
Spectrum 05 AHE-3ked 221313 o) Table 3<94] 7
F7HE Hp ! L=lml=Li=02 455 23 p=0.0001%
vheh 4712] Z12) Thell FElEE Al YeE d
sigdth

47} 717l A& A= gk S A9 el 7}
ol AR A s dolry] 8 2t 74 A Least
Significant Difference(1.SD)<] vHEA]a{multiple corm-
parison)E %3 2de]-® Ax= Tahle 591 22} 4714
717 A2 23 A& 2elrl glow, A4 gk
< Spectrum II, &4 244, TBF-105, 3144 T
A &Y o2 A5 74 e A3s) 7l
7 A vebtel g 22 77715 2k g Al
Bl gk Aol E ] v, 72 8] dW S Spectrum 1T
£ 0.26%, =32 £ 342 TBF-106= 0.43%,
TBF-106%} =394 £ 2 2295 TBF-1052} Spectrum
Il& 2.58%, A5k aF T4 S99+ 23 94492 264
9, = &A% FA 27} Spectrum T 3.00%°] %
o}, wheda] ohE 77| S} 6 arsle] 242408 7 Spec-
trum T, 3ty F74 2343 TBF-105 Ale] =4

Table 5. The 95% confidence interval of differences
by instruments

mstuments LR e e
COmpansen limit mearns limnit
g1 0.3064 0.4252 0.5440
g -N¥ 25229 25417 27605
§ -sp*- 23338 3.0026 3.1214
T -N 20978 2.2165 23353
T -Sp° 24587 25775 26953
N -Sp 0.2421 0.3600 0.4797

Us: Skinfold thickness

AT TBF-105

I: Near-infrared interactance
4)Sp: Spectrum 00
*Significant difference(p<0.05)



P2 oA AAREAL T FA77E o] vlRdT 516

A% A0 w2 o 5 gk A A &
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A] 2] 8 ¥ 7] Ee] 97=H, dFEH TG A
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TBF-1059} Spectrum 112] 2] 41 ¢ 5@ 29 (bio-
electrical impedance analysisi& AW 8 =k oL
Apsln g e Abeie] At 43 £ o4, AF ek
Zo] B4 =7 eaby siEAe] =ch(lL2T), £ AT
o4 A% TBF-1052 Spectrum D+ 72 94
2 e B o] 88 chE FMF:Ae] 7] Selvh vhabA
o122 ZFAE A 771 &3 rlaste] & o §
Agt A e G2 26822 AAY g 3]
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o) Bofl A Alag 219, Spectrum O & #9144
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g 248 g A= 247710 BES A7 A
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AWl TBF-105 AFoe| A 4% 29E Byt 2
Huz ada A oA Z1e Aeaa g
Fgals ko Aoty £ S.A 47|
A Brke B4 FE FE 2elRA Fekn g
g wdoleh ¢ 4 alrh w3 BA AgHE AV E
o] 71715 0] AFA A AT Atele) AXFEE
o N 2ARS FAo2 24H FAE IHE A0
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