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Comparison of the Estimations of Body Fat by Bioelectrical Impedance Analysis
and Anthropometric Measurements in Women in Daejeon
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Abstract

Age-dependent changes in body fat can often be observed in normal population. A series of indirect body fat estimates, such
as hydrodensitometry, Bioelectrical Impedance Analysis(BIA), and anthropometry equation for body fat, have been developed. The
BIA made it possible to analyze body fat mass more related to hydrodensitometry than anthropometry. This study is to compare
the body composition analysis between bioelectrical impedance analysis(BIA) and anthropometric measurements of women. The
subjects were a group of Daejeon residents including 32 young-aged women(21.50+1.44), 30 middle-aged women(50.33:5.27), and
40 old-aged women(69.22:5.74). We used BlA(inbody 3.0, Biospace Korea) to determine body fat and other body composition, We
also measured weight, height, circumference for 12 parts, and skinfold thickness for 9 parts of all subjects’ body. The results are
as follows: The subjects’ height by the age group were 161.74:0.94cm in the young-aged women, 154.1611.09cm in the
middle-aged. and 148.60+0.78cm in the old-aged respectively. BMI were, in order, 21.68+0.49, 22.87+0.89, and 23.8520.55. Relative
body fat determined by BIA was, also in order, 29.06+0.92%, 26.35+1.02%, and 29.35+1.07%.

Circumference and skinfold that showed the highest correlation with bedy fat by BIA was waist in the young-aged(r=0.738) and
bast in the middle- and cld-aged(r=0.844, r=0.804), and triceps in the young- and old-aged(r=0.538, r=0.798), and subcostal in the
middle-aged(r=0.872). Body fat Estimations by BIA were the highest correlation with Caucasian women's equation(r=0.588) in
young- aged women, Siri's equation with Dumnin & Womesley’s body density measurement(r=0.875) in middle aged women and
Caucasian women’ equation(r=0.872) in old aged women. We need to develop specific anthropometric equations based on sex and
age to determine body fat.

Key Words : BIA, anthropometry, body fat, skinfold thickness
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o] Yasich
AR 2FHq #AF AFe= 1863 Bischoffo}

Gewichisol 9J3f] Al#Eglon), Widdowson 52 FE
oluf Algre] AMAE HEtH oz E4ste YA os)
o 94 AES EFE u ok AAYE Sk Y
de AR FFshes whde] o AgstA JME A3
Z24&7)d e olel¢az dre IFFA o) Py el
7hdbElo] gkti(Benn, 1971; Roche, Siervogel, Chumiea,
Webb, 1981).

AAAZH A gslH HAYFE Frishe PHS
A 2714z dE 4 sieui(Poliock ¥, 1984) AAE
B35 A3E olgstel AALALEMYZ AF2T
AZugy AEE FAA}= oltHKeys T, 1972).
Ay B T A Z B9e Fd R UAF
2 742 594 R o) §3AY EE oJEE FAM
gato] AUzs}t AAUFL o2t Flolrh(Behnke
1984). o] ATE F3l Ade FAA A3 AF
uhg o]g3he ARt HEAW ¥ FAL AA
=W EYE olfsie el Hf BRI #IYARG
(Lohman, 1982). o2} %#34lo] Wxel g} P
S e AANYFLE FHHA & o ofd 45 4
ittt st Aol Fad FARZ gFIA =HUth
Thorland(1984) $& o|v] Bag A 344E o] &3}
o He FEHNFEY AULE AMsR, FEAFTE o
4359 233 Adms} Hlmsle] ol F3 4 HYEX
g 2N b Sk IWdAE 2ed F(1989)0] Hy
g ddez s A ¥ F449 gex ¥
Mo @ AHE HFICH

FH Yy z AALe) FHd vaH go) AR
2 e A4 AZIAE FA Y (bioelectrical impedance
analysis, BIA)o] #3 ¥+ Thomasset(1962) 5-0] A
ol AEEA A7) A4S o] 8T FAHNAN AlRH])
o} Hoffer(196%) $2 % 2] A 3Ktotal body impedance)
% F AFE(TBW)ALolol] 2 ATTA(r=092)7F AU+
& B FHck o WAA7INY F4 H(bioelectrical
impedance analysis, BIA)2 |7} B|®t1 &4t3} o] o]
A3, o] AR S oz s E AT R =
Qo)A HRA e Boloh,
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1. oo &

B ATE 20023 495E 897 R A ALY 20~29
H ARl oA 324, 30~594 Fd o4 30 60~90A =
Wyl oA 409L gatoz AAEYg.

2. 17L& 3 g

1) M%7

A4 AZe e 2AYLE FPHAG. T 2
4 A wgz Ad2dA 4 ANE Astgon, 48 4
BAGHNCR, dERH)2 oSt EAssch A
Fe AAATAEITD, HFVT)E ol g3l Olkg
AR FAHAH

2) AlA 2oy s 2y

AAEH F3E 2" A4S o83 cmIS=
245437 2959+ Wilmore(1988) 52 ¢4 23S
A% EZ9A & olglEd(head circumference), 3 %
Boo)A AbghE#|(upperarm circumference), H¢HE
(foream circum-ference), =25 @ (wrist circum-ference),
A5Sd (bast circum-ference), & Ew(waist circum-
ference), YHolE (hip circumference), EAHREH|
(upper-thigh  circum-ference), ¥ & &l {medial-thight
circumference), %o}e] Edl(calf circumference), HE-E
(ankle circumference)®] F 125-9E A3 gHE
243U

3) A% 73 A7) P

o1&} A uHF Al (subcutanceous  fat  thickness) -
analog skinfold caliperJAMAR, USA)E o|&-3td g =
Al oF EAEeH, § FAE 2H FH3 HF
#H& Tt 2ATYE 0.lmm7bx] 3142, Caliperd
Jele F4 1Wg/mm’ez FAYL 2HRYE
JacksonZ} Pollock(1978)8] ZAHuy & o]&sle 2 4%
ol A5 S(triceps), ©|F(biceps), A WS (medial
forearm)2 243 M2, FF RN 5F(subcostal), 2
Z}Z(subcsapular), B (abdominal), *J{suprailiac)s

£Astdon, 2 o FHAM WE FIFA(mid-
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thigh), Folz](calf)® 2}t &3t

4 AH A7 Yo &3

o JHEAE A7) A8 vEas F9d o
g@2 2A7)(InBody 3.0; Biospace, A&, W@#W=)7}
AT BAATE AASE b3 F dds &
Ao 2et7tA &AL Fn TS g F Y
A2 23 oelE 47t Ed AAE T F 2EHE
HES T2, vlojaR g MV 29AE AEAE
A gads 2PFAE LEY, I BF 280y,
goaleld 4714 #5465 kHz, 50 kHz, 250 kHz, 500
kHz)tjgellA) A& F9d A7 Agg FYs%ch &
3 FdFe oF 28 Fo A=A SgPh

3. A=Y

Azl XEE SPSS 11.0 PackageE o) g3dlgon =
= 89 Ae¥yT U FFHA 59 Z2EAFSE B
28l wn A 24 21§79 vlmE ANOVAR
on] f AN AZE T o8 MALE 448
ol &3t +&d FEF ¥ duda FAHE e
AEE GE AlelY] BUAL Fotrr] s FHEYS
AAEgd. RE B49 94 #5L P05 FE01A

EREL-CS
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A7 HGARS] LFR 5L Table 1) vebdi e

<Table 1> Age, height, weight of subjects.

AFPAAE F 10281 o, 200 o]lF 49 A<
AAtge A F7hEdst 60 olEREHE ZAd
(A7), 2001, A, 2001, HLAZ 1995 AP
met g oA(20-294), 337 AA(30-594), k7
o] J(60-904) 2.2 Yt

Zztel P 9L dL A 2150144, FEA) o
A 50335274, kdv] QA 692245744 Hod, e
g4 HE AFFH NAFLS 47 56.65+741kg, 161.74+
512em2 =<9 A9 71EA(FF F4AELH, 20009
54kg, 16lcm 3} #AFL 2kgA%E Afojrt oy A% H
<3 Ao 22U, T YT Jd2 £AE F
u]2H(1999) ) AFo]H WEG 51.6kg 160cmet ¥ @3}
A F& Skg o] AEE lemAE & Aoz ZAHUY.
F47] Q49 AF AL 27 54.31+11.84kg, 15416+
597cmz <l M9 71E X 57kg, 157cms}t Wl @ahe
A% 3kg A IemAE HS Ao FHHILH, =d
7] A4Y A ALz 5272:832%kg, 148.60x
494cm® F=01 9] 71329 54kg, 154cms} vl Ete
AZ 13kg A4 6cm AL Z2 Ao T ZHHo] 584+
03kg, 153.3102emZ S E HX & F(2002)2] A7} vl
me £ o YFL kg 4L 5cm A5 AL Aoz U
1255428

BMIE %3 vtz =238 wnsy
21681049, =37} 94 22871089, W7 o
0.552 ¥ 43 dd=xlEd BMIZ B bjuteEe A
£elley, xdr] dade] wivtxr)l o7t A e
th oje AAS F(1995)9] dApelM e gAY Ha
BMIZI BT} o ol 4R Z¥S 2Ha, A& AFA o
2l 012320008 Fd X =37 GAHE Yo
ZAM A 2404338 e AROE @2 gl

UnkH o Aol dAde] BMI MY 2002498 B
o 65M of4te] A9E 24029002 M HdFo] ujat
Z7tete Aoz g=ix Yok

—

Mean = S.D.
variables
Young age(n=32) Middle age(n=30) Old age(n=40) Total{n=102)
Agelyrs) 21.50t 1.44 50.33% 5.27 69.22+ 5.74 48.70x 2.08
Height{cm) 161.74+ 5412“@ 154.16% 5.97° 148.60+ 4.94c 154.21+ 0.76
Weight(kg) 56.65+ 7.41 54 31+11.84 52.72+ 8.32 54.37+ 0.93
Bm” 21.68% 0.49° 22 .87+ 0.89% 23.85+ 0.55 22.90+ 0.38

1) BMI(Body Maa Index) : kg/m"

@ Means with different alphabets within a row are significantly different at 2=0.05 by Duncan’s multiple range test.
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1) AAAS

A7 iR AA 2 g @Y 571 FAe
Table 2 of ehRSiTH

HA A Y g8 F sy Fd9 430 EHE
AnEd 3 FEe #de o4 713421.15cm, Fd7]|
ol4) 76.80+1.15cm, 7] 4 8293+1.32cm= Al 2§
ol Fel ARl Alolrl AR Hp<0.05), dHel EH<=
A g fAQ Zelrl P olE wgew ¥
2]-9dgol Ed HE(WHR, waist-hip circumference
ratio) & A4HEWH H& AL 0752001, 7] 4L
083+0.01, =37 94L& 09140022 EAHoZ {97
el abolzt ATk volrt Bold4E 3 WHRo| Fo}
Hor, WHRe] 453 o4 3% 08 - 085(1s
g, 200n)te) =37 oAe o] A5 By H&
2§ yelden, ol FHAFH (20029 AFHI}EGD
£ F#(086+0.03)2 NPAAAT AP Wl &3}
€ FEoldrh $47) d49 AS Z&A(1989)e |F
27090:008)9 wims) & o £ 47 437t o w2

roEr o
o 1

FAE Beli YUtk

gEAdREEde A 2§30 FAFA Aol AL
(e 94 9142:086cm, £E7] oA 86.25:1.28cm,
7] A 81.912158cm), o|st vz AgEde A
2§ e HA Aelrt A THp<0.05).

AA 2d or 4 FAe AAHeE =d7] o
AEY 3E d40A4 & FAZ Yo7t 84 A
o] AY #o=¥ Hog yehyth ALF olfs} 5F
595 A 2gde #9421 Aolvt gien, dETH
E e 94 2699:+142mm, £d7) 94 21.50£0.63mm,
wd7] oA 17.74+0.71mmE A 257 943 3o

7+ 1SITHp<0.05).

2) 44 A7) YmEs £

BIA(Bioelectrical Impedance Analysis)ol #% A7FE
Thomasset(1962) ol & AFEe AREZAM A7l A
& o188 FANAN AAHULH Hoffer(19%9) $& F
A3 Z@total body impedance)} & A 4=E(TBW)Alo]
o ¥& ZABAr=09)7t A< B FUot.

<Table 2> Measurement of circumference and skinfold thickness.

bl Mean + S.O.
variables Young age(n=32) Middle age(n=30) Old age(n=40) Total(n=102)
Circumiferences{cm)

" Head 55.07+0.23% 53.86+0.30" 52.3240.70° 53.6010.32
Neck 31.24+0.21° 31.48+0.35° 33.3740.43° 32.1640.23
Bast 84.19+1.18° 88.7741.24° 88.12+1.34° 87.1340.76
Waist 71.3441.15° 76.80%1.15° 82.93+1.32° 77.6240.89
Hip 84.48+1.12 92.5041.12 91.40+1.40 92.65+0.74
Thightupper) 91.42+0.86° 86.25+1.28° 81.91+1.58° 86.06+0.87
Upperarm 25.35%0.45 25.49+0.53 24 88+0.43 25.2010.27
Forearm 21.2840.32° 23.03+0.39° 21.7740.31° 22.1140.20
Wrist 14.8140.14° 15.96+0.38° 15.80+0.17° 15.4740.15
Thigh{medial) 48.30+0.86° 46.38+0.84° 42.11+0.62° 45.25+0.51
Calf 35.01£0.51° 32.5240.63° 31.0310.47° 32.67+0.35
Ankle 20.86+0.21% 21.3940.37° 20.37+0.27° 20.82+0.17
WHR 0.75+0.01° 0.83+0.01° 0.91£0.02° 0.8440.01

Skinfolds{mm)
Subscapular 22.08+1.42 21.95+1.25 22.6311.04 22.66+0.70
Suprailiac 23.73+1.62° 21.18+0.90" 17.54+1.02" 20.49£0.73
Subcostal 17.52+1 .45 18.0241.01 17.26+0.76 17.5730.8
Abdomen 25.52+1.67" 20.75+0.87° 20.98+0.99° 22.27+0.72
Triceps 21.97+1.09° 19.55+0.91%® 17.5440.90° 18.4740.54
Biceps 14.69+0.87° 12.27+0.68° 11.0440.61° 12.5040.43
Forearm 12.3040.63° 10.62+0.70% 9.1040.55° 10.5240.38
Femoral 26.99+1.42° 21.50+0.63" 17.74+0.71° 21.51+0.66
Calf 14.5241.04% 14.85+0.46° 12.5110.63° 13.8240.43
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A A7) 9L =3 A Table 3 o] +-8314th

AT NEAHE FHEH 2 o/4(1870£0.35
2, 896017 2)3) d7] J4(18.80:0.34 ¢, 9334020 ¢)
& d7) g40] 47t §& FXE Uehly Ao)7t &
2 ggley =d7) 4416711032 ¢, 8721016 ¢)& &
9oz AP WA vy g4 FLIAT

AAgFG AAYEE 4R AAgFe Fg2 44
(16.82:08%kg) Bt} x=d7) oA(1585:0.8%g)o] Fe F
vdehlial la, #AAEEE xd7] 429365+
107%)°] He J4(29.06:09N2%) Bt & £38 ey
o glev FAFA fode wA="HA @sit 34
(1967)¢] @-FollA rjAe] AAH) vl§E 28+27%2
B Q7 dgREe] o 48 AF¥E rioH o A
AAor g A9 Wz A% Az YAPD £
A3 519978 d7AA AL 200 PN E
28.6717.84%, S0TH o Aol ME 33.62+7.32%F el &
Ao 200 A E Bk AFHE dedoy 3
7] s ohe B Alolrt A Ao g ZAMEINCH, 1Y
%9 AFAY 4 AL ez 3 GT(19B)AME
200 223%, 30T 24.1%, 404 26.4%, 500) 26.7%, 60th
261%2 200 AAQ(H-S 4)7 600 o] de] FA(=47)
oAl e B d7e i Zojrt Aot Fdv] 44
P vl A9E ek F273(1989)9] dreMe
B I% 43419 B9 ARLEL 2656512.74%, A AL HF
2 1515:£3.0%g 22 & AF diAdA F FE7] 44
(26.35£1.02%, 16.82:08%g)?} vl&=T AHE HAh o
of His] BRALLL Fe &4(081:001%)ET} »d7)

A5

<Table 3> Body composition by BIA.

o] 4(0.92:0.01%)0] F-& FA& YeEtY A 1F0 £
2|2 Q) zle] & B G THp<0.05).

A4EEs 4y Q% o, 9% v 37
& oA 46410102, 4574007 ¢, 7] oA 4.18:0.12
2, 41820127, xd7] oA} 3.61+0.09 ¢, 3.63:0.09¢7 2
A 2F0 F9A8A Aozt AALH(p<0.05), HAH
o2 337 4o g2 £3& et

3) 2% AAAZA s} BlAS] o¢ AAY vge] 2
a3A

2% AAAZH S} BlAd) o ARSI oy
A& Table 4o VehIich WA AAREt Ag, AF
o) ARAAS LuEd AFe AALETH 440l
aslen, AFe d7] GA4E=0708)0] 71} H& AT
SE UER 297 o4& o 4BBAE=054)8
AT dPen, ol A3 T(197)9 d7st HlxF
A7

A g s} AN g FAAASE BA A 2§ BF
71, HEEHoM B o) AVAAE B sy F
G Jehon(@e dA: 7h(r=0651, p=0.000), 3
(r=0.783, p=0.000); &417] 9 4: 7} (r=0.844, p=0.000), &
2)(r=0.825, p=0.000); x=d7] o 4): 7}¢5(r=0.804, p=0.000),
#2)(r=0.791, p=0.000)), °l& HeA F(1990)2) FTFo)A
#ZzAZ0% AUSE 25 AALS B YA
&3 AR EY e FRUAE AT 2 v Ao
A 1% 2= olg)Sde BlAY) =g AR 9&(%)T 4

Mean + S.D.
variables -

Young age(n=32) Middle age(n=30) Old age{n=40) Total(n=102)
ICF" 18.7040.35° 18.80£0.34% 16.714£0.32° 17.9310.22
ECF? 8.96+0.17%® 9.33+0.20° 8.72+0.16° 8.9740.11
Protein 10.10£0.18° 10.2410.19° 9.2540.17° 9.81£0.11
Mineral 2.32+0.02a 2.35+0.03° 2.1840.03° 2.274£0.02
;e;s"s body 37 824066 38.85+0.71* 34.68+0.65° 36.73+0.42
TBF(kg)® 16.824+0.89 14.99+0.94 15.85+0.89 15.89+0.53
PBF{%)" 29.06+0.92 26.35+1.02 29.35+1.07 28.36+0.60
Abdominal adipose 0.81+0.01° 0.87+0.01° 0.92+0.01¢ 0.88+0.01

Body water

Right arm 1.3140.03° 1.5240.04° 1.3310.04% 1.38+0.03
Left arm 1.28+0.03° 1.5040.04° 1.41£0.09% 1.3940.04
Trunk 12.5040.22° 13.2510.24° 11.96+0.24° 12.5140.15
Right leg 4.64+0.10° 4.1840.12° 3.61+0.09° 4.09+0.07
Left leg 4.59+0.07° 4.1840.12° 3.63£0.09° 4.08+0.07

1) ICF : Intracellular fluid
3) TBF(kg) : Total body fat

2) ECF : Extracellular fluid
4) PBF(%) : Percent body fat

@ Means with different alphabets within a row are significantly different at 0=0.05 by Duncan’s multiple range test
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<Table 4> Correlation coefficient of % body fat BIA with height and weight,

circumferences and skinfold thickness.

Correlation@ with % body fat

Variables Young age(n=32} Middle age(n=30) Old age(n=40) Totalin=102)
2 p? r P r D r p
Height(cm) -0.246 0.191™  -0.290 0.120™  -0.163 0.315% -0.163 0.105™
Weight{kg) 0.684 0.000 0.544 0.002 0.708 0.000 0.587 0.000
BMP 0.857 0.000 0.655 0.000 0.857 0.000 0.725 0.000
Circumferences(cm)
Head 0.000 NS 0.261 NS -0.039 NS -0.0086 NS
Neck 0.410 0.025 0.744 0.000 0.648 0.000 0.603 0.000
Bast 0.651 0.000 0.844 0.000 0.804 0.000 0.709 0.000
Waist 0.738 0.000 0.825 0.000 0.791 0.000 0.668 0.011
Hip 0.637 0.000 0.820 0.000 0.473 0.002 0.564 NS
Thigh(upper) 0.577 0.001 0.380 0.038 0.265 NS 0.282 0.004
Upperarm 0.519 0.003 0.696 0.000 0.652 0.000 0.595 NS
Forearm 0.336 NS 0.524 0.003 0.231 NS 0.253 0.011
Wrist 0.287 NS 0.216 NS 0.219 0.000 0.149 NS
Thigh{medial) 0.611 0.000 0.354 0.055 0.598 0.000 0.387 0.000
Calf 0.723 0.000 0.562 0.001 0.578 0.000 0.511 0.000
Ankle 0.335 NS 0.464 0.006 0.628 0.000 0.441 0.000
Skinfolds{mm)
Subscapular 0.287 NS 0.696 0.000 0.766 0.000 0.589 0.000
Suprailiac 0.448 0.013 0.665 0.000 0.770 0.000 0.535 0.000
Subcostal 0.437 0.016 0.872 0.000 0.507 0.001 0.523 0.000
Abdomen 0.430 0.018 0.561 0.001 0.690 0.000 0.529 0.000
Triceps 0.538 0.002 0.769 0.000 0.798 0.000 0.650 0.000
Biceps 0.521 0.003 0.296 NS 0.542 0.000 (0.422 0.000
Forearm 0.377 0.040 0.671 0.000 0.718 0.000 0.548 0.000
Femoral 0.496 0.005 0.138 NS 0.635 0.000 0.350 0.000
Caif 0.097 NS 0.240 NS 0.612 0.000 0.279 0.005

@ Pearson correlation
1) r : coefficient
3) BMI(Body mass index) :

2) p : probability
kg/m’4) NS : not significantly

Aol e AL 2 YEuthEL A4 r=0000; 5d7] o
A r=0.261; =97] &4 r=-0.039).

Pollock %2 AF(1967)4) A= FEEd 9 iAol
71 wR3, o HEd, AYAEY, Y9l &
g, 7tsEde & olorn, 178404 4784714 o
AL ez § Wilmore 5 A(1970)0 e ER
o7 AUee) ARpAs A wged oo
F@el =4, HYA vl o2 et

S22 9%4e Ay FAE AP 4 %‘-
7] A9} Afels 5F L(r=0.872, p=0.000)7} 7
(r=0.769, p=0.000)¢] ¥ F7 SA7} »uwn—
Bgon, xyy ALoe  AFE(r=0.79,
p=0000), ZHE olef(r=0.766 p=0.000), AZ ¥ (r=0.770,
p=0.000)7} =& JuaAE Btk 28y 3 o449
A= 972 F o= EE L ATTAE HY X
o] §ilem, =7 WAl e AATAE R AY
Z ote 237 A@4de]l v AeqE dgwt
(r=0.287). ol= 43 (199 GFolA |49 A+

l‘ll‘-1

HAE 7P dedArt 2 g3 R Ye ZE
Ar=064)2 £ A7 =9y A4z Hxg 2Rt
Ugon], 22719899 AFME HFZr=09%6)2F
et & d79 F-xdr] 43 e 43E B
Arh £ A7 didaiel veg du3g gides & A%
M(1967)7F Wilmore 5(1970)2 Zz}E o] H3A454 7}
Pollck F(1975)2 A9 A&7zl AAgs 7t
e AVIAE BYYT BAP u} Aok

4) BIAS} BMI,
shsl e

AAAZSAE ol&g AAYE 34

Table 5= 71&7(1989)8] 9747 & EWE Q¥R
g0l 2UW AAAZAE o] & AAY FH4
A% AALEF AA Ay A SAYE )8 AXA
e EAEEe FRBAE e

A% 2 Solan, Behnke$} Durnin & Womersley2] )
A Mo R AEEE 73R, 7R ATER AA

- 1042 -



HExE ge0id

2| BIAZH AHHAEXIN 25 WAMLE B

o3 7

1;}%6]—7] Yt FL&R(1989)9] d7ARE EU
z /;_lg]/\o o] &2 219 Brozek2| 3} Siri2]ol] 2tz ) 3}ed
H) A vk Azslgn}. w3 7749 F2], Caucasuan
women —r’é”"ﬂ o# A3 AAYE(%)S AET 49
A B7 AY FAYE o] &% AAYE, Wilmored] #
A ikg) AHETHE ol & AALF BMIgte] G
A& w23t

a2 s QA A7l A FAHYUEBIA)C] M BEEIT
T S o AAYE A4 T F IS A4S =
7] 4 Caucasian women 374 o](r=0.588, r=0.872)
Zy7] dAel A ¢+ Siridle] Durnin & womersley?] |
A F34E HAF A r=0875)] 71 FVETT =R
o 713 4axEst B AeZe FL 94 Brozeks} Sir
9] Aol Bahnkeo] AU F32 S HPF 2 3Hr=0465),

O 0
wsg

F47] 94 Sire] 4o Soland] AYE A4S WY
A(r=0.710), x='37] |4 Brozek2| 4] Bahnkes] AU
2R AP A (=0.710)] Ao}

AALF HEF4Q) Wilmoreo] 323 vl HE
B He GAE=0672), TE7] JH=0752), 7] o
A(r=0814) EF %o AAPAE Yk

BMIE= #3AFYoz 23% AT 494 4
BEA(ES 060-085)7F T FA YFolE BT
o gAo] sleH, 2R BMIZE B A% t FA
28 235t Aoly] YEo] HAME o] o= AE
AAE 23 Aol ol Aot & BMIx HAMF
o] Aol Bl FAFAA, EE ZHo| BokA FHA
FAAE Ui FA gete Aojrh(Willett, 1990).

Cohne] @-7(1987)= 254¢] FAelA o] 50d F A

<Table 5> Body fat measurement and correlation by various eguation.

Young age(n=32)

Middle age(n=30)

Oid age{n=40)

Equation meantsd r1) p2) meantsd r p meantsd r p
% Body fat (BIA) 23.06+0.92 1 0.000 26.35x1.02 1 0.000 29.35%1.07 1 0.000
Kim's equation 23.54+0.91 0513 0.004 20.80+0.52 0.796 0.000 20.05+0.61 0.840 0.000
Siri's equation(a) 37.31+1.40 0573 0.001 32.87+0.78 0.710 0.000 29.4510.88 0.862 0.000
Siri's equation(b) 29.72+0.69 0.465 0.010 28.49+052 0.788 0.000 27.97+£0.51 0.837 0.000
Siri's equation(c) 36.02£0.70 0.575 0.001 37.08x068 0875 0000 36.96+063 0.839 0.000
Brozek's equation(a) 35.90+1.29 0.573 0.003 31.60+0.72 0862 0.000 2844+0.81 0.710 0.000
Brozek's equation(b)  28.89+0.63 0.465 0.010 27.5310.48 0.837 0.000 27.08+0.47 0.788 0.000
Brozek's equation(c) 32.58+0.65 0.575 0.001 31.374056 0837 0.000 29.98+0.63 0.821 0.000
ecsucas'a” WOMeN'™ o6 1441.04 0588 0.000 24.67+0.66 0740 0.000 22.79+0.75 0.872 0.000
Wilmore's equation 30.13£1.35 0.672 0.000 27.9511.44 0752 0.000 25.74+1.21 0.814 0.000
BMl(kg/mz) 21.68x0.49 0.857 0.000 22.87+0.89 0.655 0.000 23.85£0.55 0.857 0.000
1) r: coefficient 2) p: probability
(1) Body density

(a) Sloan : BD = 1.0764 - (0.00088xTriceps) - (0.00081xSuprailiac) - (0.0008xThigh)

(b) Behnke : BD = 106234 - (0.00068><Subscapular) - (0.00039xTriceps) - (0.00025xThigh)

(c) Durnin & Womersley :
O 20~29 yr. BD = 1.1599 - 0.0717 x (log Z 4s)
@ 40~-49 yr. BD = 1.1333 - 0.0612 x (log X 4s)
@ Over 50 yr. BD =1.1339 - 0.0645 x (log X 4s)

4s : bicep, tricep, suprailiac, subscapular skinold thickness

Calculation of body fat

« Kim’s equation : 4.8385 + 0.1928 x
« Siri's equation{a) : (4.95/BD(Sloan) - 4.5) % 100
» Siri's equation(b) : (4.95/BD(Behnke) - 4.5) x 100
» Siri’s equation(c)
+ Brozek’s equation(a) : (4.57/BD(Sloan) - 4.14) x 100

+ Brozek's equation(b) : (4.57/BD(Behnke) - 4.14) x 100
+ Brozek's equation(c) : (4.57/BD(Durnin & Womersley)
+ Caucasuan women's equation:

x (3 subscapular, triceps, abdomen and femoral)

: (4.95/BD(Durnin & Womersley) - 4.5) x 100

- 414) x 100

BD(g/cc) = 1.0994921 - 0.0009929(3:35KF) + 0.0000023(TISKF)2 - 0.0001392(age)

ISKEF : triceps, thigh, suprailiac
%Fat = [(5.01/BD) - 457} x 100
+ Wilmore's equation :
Fat(kg) = weight - {1.661 + (0.688xweight)

- (0.158xSubscapular) -

(0.81 xtriceps) + (0.555%neck circ.) - ((.141 x waist circ.)}
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A F7HE B9 ok o] FFolde AF
e UEAGE AAGES 5% 29%2 AA e
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£ gt ool B AFe F-xd7] 449 dd
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g 40| BIAY ¥& AUEF Hole ez g
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Ae Aol Az %S 93 Aoz Algdrh

V. 38 2 929
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o
o
o
&=
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