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Anthropometric Measurement and Comparative Study about Fat Estimation
Methods for the Elderly

~ Skinfold Thickness, BIA and NIR Method -

Kyung Hee Han'
Department of Food and Nutrition, Seowon University, Chongju, Korea

ABSTRACT

The purpose of this study is to provide reference data for anthropometry and body
composition and also to compare body fat estimation among skinfold thickness, BIA and NIR
methods. Anthropometric measurements of height, weight, eight sites of skinfolds and six sites
of circumferences were taken from 76 elderly male and 153 elderly female. Skinfold thicknesses,
body composition and circumferences except waist were lowered with advancing age in elderly
females and males. The degree of change with age varied among parameters but was
consistently and significantly(p <0.05) greater in elderly females than in males. Although sum
of skinfold thicknesses and the amount of central and peripheral fat were significantly higher in
females than that of males, the ratio of central fat to peripheral fat was significantly greater in
males than in females. WHR is also significantly higher in males than that of females. This
indicates that fat distribution of males tend to be centralized toward the trunk of the body than
females. Estimation of body fat from skinfold thickness(male : 18.5+4.1%, female : 29.7+4.
0%) and BlA(male : 19.5+7.3%, female : 29.6+6.7%) were similar but were significantly
different from NIR method(male : 24.7 +5.6%, 34.8+4.9%). Estimation of body fat by NIR
measurement seemed to be more overestimated. Understanding the normal changes in body
composition with increasing old age, and the ability to measure these changes and compare
them with appropriate reference data are important for the health of the clderly. (Korean J
Community Nutrition 1(3) : 405~422, 1996)

KEY WORDS : anthropometry - body composition - BIA - NIR - elderly.
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2178 Martin?] QAHAEA7] AHAE AHEsld 0.1
e R] | AL ASAZ 0.1kge 2 E4 7183}
it ZH¥ 7], AFA 2 body mass index(BMI :
Z(kg)/71*(m® ¥ Rohrer Index(MF(kg)/71 (m*) &
T3ttt o] 44 F L Brocas index W (A% (cm)
- 100) X0.9)& AH&-3ked AbEsisT).

2) msix(e =

9823 F7= Lange skinfold caliper® 0.1mm7}

2 st 2 Re TS (triceps), o] 7
(biceps). 737} (subscapular), 53Z% (subcostal), %
F9 (suprailiac), ¥-5-(abdomen), &4l (thigh), &}
2} (call) 3591920, o] F AFuta s ALE slakA
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« A AWk (total body fat, kg) =3
&% body fat)/100
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» 224 % (total body muscle mass, kg)=41%x
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« 2839 8(% body muscle mass)=(FTK3/

A5 %100
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o] woid HRAIAAL 242} 161.345.3em, 148.2
+4.9cm, BEAFS 27 58.53+8.4kg, 53.1+8.0kg
2 B (73] 1995)°04 EEF ot frAbsilT.
BMI= ¢ - o =91 242} 22,727, 23.9+3.282 &
(1996)0] Bt ¥ - °°L‘E°H B}l 22.14£3.1, 23.3

+3.39 Wjszglon § 5(1995)0] FEY ARnlE
S e Bug 01]?(}‘:_01«] BMIQ! 23.9+3.0% 1

F%(1993)0] K AT oJ4de] Bl 23.0+

Table 1. Anthropometric measurement of the elderly male and female

. Males(n=76) Females(tn=153)

Variables P-value
Mean+5.D Range Mean£5.D Range

Agelyears) 747+ 7.4 60.0, 90.0) 721+ 5.8 (61.0, 88.0) 0.0108
Height{cm) 161.0+ 5.3 (145.8, 172.0) 1489+ 4.9 (136.0, 162.3) 0.0000
Weight(kg) 585+ 8.4 41.5, 79.0) 53.1+ 8.0 (37.0, 77.5) 0.0000
BMl(kg/mz)" 227+ 2.7 (16.8, 27.7) 239+ 3.2 (36.0, 56.1) 0.0015
Rohrer index” 14.0+ 1.7 (10.0, 16.9) 167+ 2.2 (11.5, 22.5) 0.0001
%IBW? 106.4+12.5 (77.9, 127.2) 113.7+15.5 (80.1, 168.8) 0.0002
Obesity rate” 6.7+12.6 (-22.1, 27.3) 209+16.7 (-13.0, 68.8) 0.0001
Skinfolds Thickness(mm)
Triceps 102+ 39 4.0, 20.0) 16.0+ 4.6 6.0, 30.0} 0.0001
Biceps 63+ 2.8 (2.0, 13.0} 9.6+ 3.5 (3.0, 20.0) 0.0001
Subscapular 13.0£ 4.3 (6.0, 26.0) 164+ 53 8.0, 31.0) 0.0001
Subcostal 11.7+ 4.6 (3.0, 22.0) 15.0x 43 (3.0, 24.0) 0.0000
Suprailiac 144+ 6.0 (4.0, 27.0) 18.1+ 6.1 6.0, 35.0) 0.0000
Abdomen 200+ 7.0 (7.0, 32.0) 236+t 7.0 (7.0, 42.0) 0.0001
Thigh 14.0£ 5.1 (4.0, 25.0) 19.6x 5.6 8.0, 36.0) 0.0000
Calf 103+ 3.9 (2.0, 18.0) 11.3+ 36 (3.0, 19.0) NS
Circumferences(cm)
Mid upper-arm 258+ 2.6 (19.9, 30.9) 264+ 2.7 (19.8, 33.8) NS
Breast 874+ 49 (75.6, 98.0) 821+ 58 (67.0, 95.5) 0.0000
Waist 82.8+ 85 (66.0, 102.5) 827+ 9.1 (57.0, 106.0) NS
Hip 90.7+ 5.0 (79.5, 102.0) 92.1+ 88 (79.0, 113.0) 0.0153
Thigh(medial) 441+ 3.9 (33.5, 51.9) 450+ 4.6 (35.2, 57.0 NS
Calf 325+ 23 (26.5, 39.0) 312+ 2.6 (25.5, 40.0) 0.0003

1) BMI(Body Mass Index, Quetlet Index)=weight(kg)/height(m)

2) Rohrer Index=weight(Kg)/height(m)
%IBW(ldeal Body Weight)=(Height(cm)-100)*0.9

2)
3)
4) Obesity Rate=(Weight-ldeal body Weight)/ideal Body Weight
5)

NS : Not significant by student's t-test
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mm BMI 23.3)Euts @A vgrl £8 Faliglia %
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(26+8mm BMI : 25.5+4.4)2] B1 Brhs 10mme] 3
o|& KT}

& A 3409

AFEEe o2 AA 29 vl "ol golsly
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279 eabyh vma A Bedg B 4+ gl
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7} 29.9cm, 29.4cm, Falciglia 5(1988)& 7z} 304
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Table 2. Body composition and anthropometric parameters of the elderly male and female

Male(n=76) Female(n=153) p-value
Mean=+S.D. Range Mean=+S.D. Range

Body composition
% Body fat” 18.5 + 4.1 4.8, 34.0) 29.7 + 4.0 (16.7 , 37.1) 0.0000
BIA® 195 + 7.3 4.8 , 34.0 296 + 6.7 (14.0 , 449 0.0000
NIR? 247 + 5.6 (10.2 , 35.2) 348 + 49 (17.0, 42.1) 0.0000
% Body muscle mass 399 + 33 (320, 479 368 + 34 (27.5 , 45.0 0.0000
Body fattkg) 112 = 4.0 26, 19.4) 16.0 & 4.2 6.6 , 28.5) 0.0000
Lean body mass(kg) 473 + 49 (36.3 , 59.6) 37.1 £+ 4.1 (273, 47.0 0.0000
Body muscle mass(kg) 233 + 3.6 (16.8 , 31.2) 194 + 2.8 (140, 27.1) 0.0001
MAMC(cm)” 226 + 1.8 (189 , 26.0 211 £ 1.7 (16.9 , 25.3) 0.0000
MAMA(cm?)” 409 + 6.7 (286 , 53.9) 356 + 5.8 (22.8, 51.0) 0.0000
MAFA(cm®*)® 12.7 + 4.7 (3.9, 227 200 + 6.7 4.8, 399 0.0001
Skinfold parameters
Sum of skinfolds(mm) 999 +323 (32.0 , 160.0) 1314 £336 (45.0 , 216.0) 0.0000
Central fattmm)” 589 +194 (200, 97.0 744 +20.3 (23.0 , 123.0) 0.0000
Mean of central fat 147 £ 49 (5.0, 24.3) 18.6 * 5.1 (5.8, 30.8) 0.0000
Peripheral fatimm)® 409 +13.5 (12.0 , 66.0) 570 £14.8 (220, 97.0) 0.0000
Mean of peripheral fat 102 + 34 3.0, 16.5) 143 + 3.7 (5.5, 24.3) 0.0000
Central/Peripheral fat 145+ 0.22 (1.03, 2.38) 131+ 0.22 0.77, 2.17) 0.0000
Subscapular/Triceps 1.29+ 0.30 0.77, 2.00) 1.06+ 0.24 (0.50, 1.85) 0.0001
Circumference ratios
WHR 091+ 0.06 0.75, 1.06) 0.89+ 0.06 (0.66, 1.03) 0.0257
WTR 1.88+ 0.16 (1.56, 2.32) 184+ 0.17 (.46, 2.31) NS
WCR 255+ 0.19 (2.06, 2.97) 2,65+ 0.24 (1.80, 3.18) 0.0003
ATR 0.59+ 0.03 0.52, 0.67) 0.59+ 0.04 (0.48, 0.74) NS
1) percent body fat estimation by skinfold thickness
2) Percent body fat measurement by Bioelectric Impedance Analysis method
3) Percent body fat measurement by NIR method

)
)
)
) MAMC=mid-upper arm muscle circumference
) MAMA=mid-upper arm muscle area
) MAFA=mid-upper arm fat area

) Sum of skinfolds thickness of subscapular, suprailiac, subcostal and abdomen
) Sum of skinfold thickness of biceps, triceps, thigh and calf.



4) A=A 9 MAHEZ HEE
Table 20l& FAMNY »=919] A 2A 2 NAAS
FEo] Aol W} Bls o] ik, Caliper® o]-4-3F

—447\1 FEAR RE A A EEE ¢ e 7
Z} 18.514.1%, 29.7+4.0%% AAxglo] HahedR
ok iz o2 o @9t} Behnke(1969)& dWxtel A
A& e 14.7%, A= 26.9% 3k o]} vl
Ew) B Ao dde - oxdl 25 o B3t &
A, gzl -9 (BMI 23.0) 2%4(1993)¢] B3
g AAE 26,1+ 5.2%R0E EV\ w2 FARE
o] Aol Aejgt AA ek 7 4o] Eyrt AT
o)A AM-8 Durnin - Womersley(1974)¢) 2% 794)
ol &=RIE) A8 Bzt gl el AEc)

AR A EFAR FE B2 9| EA 9}
AA ZelE A ol st AALHE FHE e 3
A2 &L 100707} ”7“ ML=t (Norgan &

1991). 1eiy} o] FAEL JHT Ao wE popul-
ation-specific equatlon Ei\i 75 e AdlZol
U 3d FHES 93 AEoln =IES Y3 Bl

o] YFH FAUNE FHAL oA gle HAFo
t}. Dumnin - Womersley(1974)7F 1641914 7247+
W 48139 AAH FAE FHe] ALUEE o F
sl ukabe F4(generalized equation)2 Wk &}
of da] o] &=L gloy o] BASo® 724 olte] 1
A& 3gzlo] YA Frh tlo] ofH AR FAEL
MERIE dider F4E Aoz e Yl 284
A7 S1E & At

- 9ol A=t %@ Al BIAY NIR# 22
AR EA 71719 o] Bo] T UTHFERS F 1995
Deurenberg % 1990 : Lukaski 1987). o}ol wz} o
g THEd o8 SE AADEE i eEw ot
7F A= 274 (hydrostatic weighing method)el €|
F AAWEE 7| F o2 vl AFEo] Bo] HRE T
AtH(Gibson 1990 : Lukaski 1987). AME 34 &
=Rl Al A-&-3het] o2&l siol E Aol =2l
29 AA RS FEd] FHsle AAST|RokE AA
U SR ENY] AR vlasl o Ak 2
o] dx|sherte HuA sttt HatA AR B
239 924H) &, BIASH NIR A W347]2 249
Aexe] HiEg vlms] 2 ] 2% calipers
BIAE Hl%@ #&Ecl9lev NIR2 4" A=
calipertt BIARY O A 3 HASE 8 4 3t

N‘ﬂ o

g 4 37 -41

s A L A&7t HF At F 28F
o] H &2 ‘#X}/7} 39.9i3,3%i olzle] 36.8+3.4%
Hr} fojrez o ggith oqz2hwlEe] #HaFol
AR SR A 5. 4kgd T U BRI, AR e
As vnd o 27t folxos dainc
4.2kg 7V B3kvh 1 9ol AFoA ARG A9
FA A (lean body mass) ¥ 2854 (kg)e A
Hoh d@zlelM o Btk idriEe AeT8Ed
(mid-upper arm muscle circumference)= ‘¢ ztz}
Bt 22.6+1.8cm, 21.1+1.72cmE Falciglia $(1988)
o] ZARE ul=Fn-9d] 60~89419] B39l 23.3em,
22.0cmEr} e FXPct 42884 (mid-upper
arm muscle are)& d 77t Hd 39.13+9.8cm?
36.1+10.3cm’2 oA H3I n|FeRlEe HaRQ
44 6cm®, 39.9cm*(Falciglia 5 1988) ¥t} 2} A
LA HHA L Az7F it 20.0+6.Tem* 2 AR 12.7
+4 Tem* 3o} Al o2 | 57 Fo} oJ4jof|x of 2
99 gapaito] HWaRT} go] &%) 9IS &
24 eHTable 2).

AA dgRele] waARTA &, SANAAE, 2
AL A7 GA R BE felH o gt
Ax7t datell vjE F AsAREAE 131 A= B
kot A AL 1,268, DRAA AL 1,394
B gobr FAAAA T Uig g 22| ke] A
HE Ve R e ARG/ D2 AW v g
A7t ARk fejHor o A Jehgthp=0.
0000}, AAe] F4A44 S JeR= wohE 2 H5S
ARE/ AT AAEEAY 8T ool A EE}
Hatoll A fej@ e o iﬂl ViRl Erte) AR

© AR AA e FAIE Kol HFEE Ao Sil
e g2 d3rae %17‘]?}"5 B 29 HGibson
1990 : Seidell 5 1987).

HT AA F AR B o AAte] ¥
7t AR ER A i @A T BE Fa3
BEAHE AFdEve A7 RREHUAM A
¥ A8& JehllF= WHR 3& WTRSo| A4t
Hoj Hus 3 itk (Kissebah 5 1982). WHRS W=}
wgle] Bat 0.91+0.062.2 «=e] 0.89+0.06 Hrt
folsl o B4 VYelda WTRE $A8 ez f3)
2| gkovt FAt oK) o 94vh WHRE o4
T Bl BRe] A& ) ggte] slvke Az
Adal & o dEAEAe] BEA BoEAd Gt



o A= BE T4 AFE sty & 5 e
B oAgdA oxpeole] Hyt WHRE 4 5(1995)°]
869 o Awol e Yo w Hadl 085+05 Bl o
A dehger 2 d7ade) vas) B Se)sd
£ vsgoy Jdol gzt & §(1995) drdlMe
955+6.1cm24 34em7} B =7 HEJARAZT 9
o] Edlle Aeksl o} o] 3ol Boldt F-9f7} ot
3 AZA 8L 5 T2 oA 22 X5
Aol AZX 2 Qe alold F = gk Az
=3
Biorntorp(1987)& WHRY 7% drhk= 1.0014,
oz 080l o) g 22 gl Fg Aol
A Aoz Basich 2efut #: Seidell $(1991)
& WHRE 273 d#xlo] Bxsta sjaste=d 9
g g3tn St & 2453 vad 47) HEd
o] o] 851 glov BRud d3RAG #E], 4
ol2d, YA EH 2 FH Y (evel) 7} IS ERE
Busigich 74 sl gde] SR dpAtel whet
Ee Ade 92, sFdM B 7k 749, rib
cagest BE Alole] 7 7h= 591, xiphoidet #HEAL
ole] 71 7He ®g Teog ddthe FHolg TF
Andersson F(1987)& AANEHE SHE o A
L 5% AHdd AZE A& At ole A
Fe @ A59) vlwA A=/t E9 E2A4 e
I T HRApEge] £ 21F EXHI o
olgba AT 23y AAZ tIREe] AFedA o]
W& wex] g AUE dhddr 38 FXd 9
5 Bugvkn AFslgt & Aol wQlEd et
ANe BRe geyo] WolA 1 wjFe] HAe ZFfE
g on BRxao) naA FEH YA Fo} &
Aol wat 2P zad Gl F USE E S
o] 23R E A as gyl oe® Fee] FFH X
9] g a9le] 8 % slgickn AyztEch

£3) Ad7AE AloloA Al g HAETFAL
o Qa7} A1 =Bl A A7) 47] wEe] AA|
S 230 i3t #4lo] Eokx ArhHMuller, Mal-
ina 1987 ; Tran, Weltman 1987). w2}4 WHR Y&
o] A% AWEo) Fao AR o] &7 HAME
&L AZsled 9ol £E3E SFYHY 39
AE FYs 2 exE Y 7 Ue V=HA A
o thEt slde] a7ty 2ot WCRE datEt o
oA foldog § AA vehd drlelA slelgH el

oo

o M0 3

of

-

ujoh2u) Foleluch s4A 54 4avt ol BRSS B
% 9lck @8 ATRE Fuiziel %49l 27} gigie.

5) Zu|stX|YFAle Bnt ZHF Y HSIA|AF
Hotel Ak

g9l s T &3t 2k 79l AT
T 9ol 4ABAE Table 3% 2ok Al A AHF
99| daATA F3 HE e AW e
e BR =093, o A2 FE9
Folglon o] FutZ(r=0.80)2 ALty 7EHAE
E yd e AW r=087~09D< HAFAH
oz M FE9 (r=0.89)7F F AT FA L -3
e 4RSS veln 88 ARE Folrt 1 o

o2 ¥E 4TS BT F44 LAY
Harol waA SSANEA B PR F

=3

Sl Bt o e RS Bl 1o
uet 54 Kozel A ARES} doluthe A

Qe 73 9

6) BMIERFol| o2 AAAZXY A=40tet
o Ak

BMI 20052 AAFE, 20~25¢ FAT, 25~
30& FAASE, 30014E viThr o g E7(Garrow
1988)3te] ol W AAASRFED AAE
PFE ®A8kn zhzke] BMI9 AlAAI S WHele) 4
AAAE T3 Aol Table 49 VeRysie}r dd=E
< Garrow(1988)2] E-Fo uwel AmEW, dxle
21%7F BAZoI|R L BT fIRlot ozl 35%7t
A F, 3%7F vwtez Jepgth 22y Deuren-

Table 3. Correlation coefficient of various skinfold thick-
ness with sum of eight skinfold thicknesses

Male Female
r p r p
Triceps 091 0.0001 0.85 0.0001
Biceps 0.80 0.0001 0.75 0.0001
Subscapular 0.87 0.0001 0.87 0.0001
Subcostal 0.89 0.0001 0.82 0.0001
Suprailiac 091 0.0001 0.89 0.0001
Thigh 4.90 0.0001 0.80 0.0001
Abdomen 0.93 0.0001 0.87 0.0001
Calf 0.91 0.0001 0.88 0.0001
Mean of Central fat 099 0.0001 0.97 0.0001
Mean of Peripheral fat  0.97  0.0001 0.94 0.0001
r : coefficient p 1 probability



berg &(1990)2 BMIZ} 242} 25.0, 2598 et
Yol e ooz dpola du oAl A7 vl
o B8] BMI} e Holgivha shaial AAIAW
£8 B/t §e Aol 485 BRI

AefA #Hgsh= AL Falof drke o7& JEhd

Ag ket o d3FES oz 0 e A
743 A7t Ags ool &t

BMIZ =8 #4054 WHE 7k
K BMIZE 20018191 A3 %7} caliper A& &
Azt AABA(F 1 r=0.77 o : 0.69)7F 71 E3tn

th o8 APeME 3 BMIE= 2040]8letk 6540 BMIZE Hold4E 4aA]e dE3olx)e goy ¥y
& QAR RS YsiA e Aol e AR BRI volx|e A EE Bl 13 shkuia 2 A
ofdele AAL s¥thi(Health and Welfare Ca-  3& I3 4529 BMIEFol b2 J2aAE A4
nada 1988). W&}A i Ze] BMIAZHE EFstn &l 29 oaelr] BMIZF 3001739 45 A9stn By

Table 4. Anthropometric parameters of the elderly and their correlation with classification of body mass index

Correlation with classification of

Mean £5.D. body mass index
Variables Under 20 20 - 25 25-30 Over 30 Under 20 20-25 25-30 Over 30
(M:n=15 (M:n=45 (M:n=16) M:in=00 M:n=16)(M:n=45(M:n=16) (M : n=0)
(F:n=16) (F:n=79) (F:n=53) (F:n=5 (F:n=16) (F:n=79) {F:n=53) (F:n=5)
Weight (M) 477 +3.4 588 +59 67.8 £5.1 0.61* 0.72%* 0.80** -
(F) 419 +3.7 499 +4.4 595 +47 712 + 6.0  0.68* 0.62** 0.67** 0.64
%IBW (M) 88.0 +55 106.4 £55 1237 +28 0.95%* 0.89** 0.72%* -
(F) 889 +64 107.5 +7.3 1272 £7.1 1487 +11.8  0.81* 0.87* 0.82** 0.83
Ts" M) 74 +£28 105 +2.8 127 £3.2 - 0.68** 0.34* 0.35 -
(F) 103 £33 156 +3.2 189 £3.0 266 = 1.5 047 0.50** 0.34* 0.38
Sub §* (M) 8.7 +27 130 £29 165 *3.1 - 0.70** 0.57** 0.18
(F) 105 +24 160 +44 208 +34 266 = 1.5  0.66* 0.57** 0.38* 0.89*
Caliper (M) 13.0 +48 189 +33 226 +28 0.77** 0.53** 0.26 -
(F) 232 +34 289 +£31 323 £21 365 + 0.6  0.69** 0.64 0.49** 0.40
BIA (M) 135 +42 197 +67 247 +7.1 - 0.44 0.18 0.64* -
(F) 203 +3.1 284 +£63 337 +44 349 + 64 033 0.59 0.10 0.77
NIR (M) 194 +56 247 +43 299 £+4.0 - 0.64* 0.37* 0.10
(F) 289 +41 338 +48 375 *x29 398 + 25 026 0.54 0.15 0.49
LBM (M) 401 426 399 +35 397 +36 - 0.15 -0.29 -0.33 -
(F)  39.8 £32 370 +34 359 +28 337 £33 -005 -0.31%  -0.27* -0.82
MAMC (M) 200 £0.9 226 14 246 +1.1 - 0.57* 0.36* 0.19 -
(F) 191 +11 205 +13 225 +1.2 239 + 13  0.56* 0.31%* 0.32* -0.34
MAMA (M) 320 +30 410 £52 484 +43 0.55* 0.36* 0.20 -
(F) 292 +33 337 +43 402 £43 455 £ 50  0.56* 0.31%* 0.32% 0.35
MAFA (M) 79 +32 128 +37 169 +44 - 0.70* 0.40™* 0.40
(F) 10.8 +35 180 +43 241 +45 373 £ 19  0.56* 0.55%* 0.40* 0.17
WHR (M) 0.84+0.05 0.92+0.04 0.96+0.06 0.63* 0.38%* 0.49
F 0.80+0.07 0.89+0.06 092+0.05 092+ 003 041 0.37** 0.18 -0.25
WTR (M) 1.81+0.12 1.89+0.16 0.96:+0.06 - -0.07 0.31* 0.58* -
(F) 1734020 1.85+0.17 1.86+0.16 188+ 020 0.16 0.14 -0.01 0.83
WCR (M) 2.38+0.15 2574016  2.64+0.21 0.07 0.40%* 0.47 -
(F) 2394032 2674022 2714020 2624 020 0.19 0.39* 0.02 0.34

1) Tricep skinfold thickness

2) Subscapula skinfold thickness
Abbreviations are as in Table 2
*p < 0.05 **p <0.001
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A ARE E 5 la AXCM = v Ak Borh
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Table 50l zt AAASAFED Al 7H4] Bl o
df F49 Al ge] JHAAE FUER B4
Adtoltt, Mgt AE 9 AR FA (FH AT
Al FAGAAE, TRAAA ) ek Al 74 S

23 AABED] JBEL GURTF FFH0E %
o0 (p=0.0001) 25 FY 2FNA Caliperl 93§t A
A ihgate]l Aol 7 Ekn 1 thgo] NIR,
BIAZ0I9 T, B3 o] & A EH Ax|-Eute] 44
S AHREHE AnkH o Yaih) ozloA o w2 4
HEE HAFAY o, AA g AN LS IHE
o] 494 WHR 2 WCRIHe Al 71 ol 9
AT 949 w2 A4EEA (p=0.0001)F
UebATh Eaid o2 AAa3 WTR 2 ATR
vto] A& NIRE Alefste /94 (p=0.0001)°]
Ao WHRel W WCRETH= oFgit)

2. Ao mE AMMAHSX| Y MAZA2 s}

Table 6, 7olli= 2AMNF = E9] AAHASA 7L A5
2 Aol et FAE] gtk AR fREe
AANA S| W BFolA] ARG A AR} 7hast
£ A By dAld e AR R foatA] &
Bl AR 523 AR UTAY sdedE
Aelae 25 BAHCR {3 {H4E
(p <0.05). ol w=AofiA] thy-Fo] FeALF
o] Ztagil= Hejda(1963)94 Biet g ‘3}.

ARk ) 5(1996). ©)A 3 - £314(1991)
o] oM} o] drh= AR we} &A=
gsko fhaste FAon oAxte JdAEHA foe

o

F-Ti

rlo

Table 5. Pearson correlation coefficients anthropometric parameters with percent body fat measurement by three methods

Caliper BIA NIR
Male Female Male Female Male Female

r p r p p r p r p r p
Obesity Indices
BMitkg/m?) 0.77 0.0001 0.82 0.0001 0.55 0.0001 0.68 0.0001 0.68 0.0001 0.65 0.0001
Rohrer index 0.67 0.0001 0.78 0.0001 0.55 0.0001 0.67 0.0001 0.66 0.0001 0.65 0.0001
% IBW 0.73 0.0001 0.79 0.0001 0.54 0.0001 0.65 0.0001 0.67 0.0001 0.60 0.0001
Skinfold paramaters
Sum of Skinfolds 0.96 0.0001 0.96 0.0001 0.51 0.0001 0.65 0.0001 0.64 0.0001 0.62 0.0001
Central fat 0.84 0.0001 0.85 0.0001 0.50 0.0001 0.63 0.0001 0.62 0.0001 0.59 0.0001
Peripheral fat 0.94 0.000t 0.90 0.0001 0.51 0.0001 0.61 0.0001 0.64 0.0001 (.59 0.0001

Subscapular/Triceps -0.10 0.3850 0.17 0.0391
Central/Peripheral fat 0.04 0.3972 0.20 0.0109
Circumference ratios

WHR 0.66 0.0001 0.55 0.0001
WTR 0.21 0.0714 0.17 0.0337
WCR 0.46 0.0001 0.37 0.0001
ATR 0.35 0.0022 0.18 0.0224

-0.23 0.0427 012
-0.03 0.7985 0.10

0.58 0.0001 0.47
0.56 0.0001 0.30
0.67 0.0001 0.47
0.24 0.0374 0.20

0.1517
0.2068

~-0.06 05985 0.12 0.1512
-0.07 0.5086 0.07 0.4002

0.0001  0.59 0.0001 0.42 0.0001
0.0002  0.25 0.0262 0.18 0.0275
0.0001 0.56 0.0001 0.37 0.0001
0.0109  0.12 03185 0.13 0.1070

r : coefficient p : probability
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Zhag vepiglot, vl ezl Al qine] |
(Ten-State Nutrition Survey 1968~1970)o1A] A5
uh gl Tl dAlolA e AR ddider =
Pro|gl ot dAolMe Aol Fee VAT 31
v} B Tl A] 85~904 =91 60~644 =13 vl
a2 Apsut Bt WAL daks S 1.8mm, o
A= 5.4mm7t Aol RS} FUsA @8 W A
chattlaluigts oAbz} 74el ket G4 o AL )5
& 2 59l Aol e Aol wet HAaHoR d B’
Zon A4S HFgen o] Axe § 519959
A7st dxsliTt. sA9 FolelE® vholol et
Are] o} w153k waks VeRlgIct
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