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ABSTRACT

This study was 10 investigate if Body Mass Index(BMI) is adequate as a method of physique
classification of Korean female college students. For this study 571 students were selected to
examine physique classification by anthropometric index, and the comelation between the va-
rious anthropometric index and risk facters(blood pressure, triglyceride, hematocrit). The follo-
wing results were obtained by this study.

1) Average age of the subjects is 19.6, height 1582cm and weight 54.4kg.

2) All anthropometric indices and body fat percentage are highly correlated (=>0.713), among
them BMI shows high and significant positive correlation with weight(r=0.919) and skinfold
thickness(r>>0.601), but negative correlation with height(r=—0.086).

3) All anthropometric indices and body fat percentage show significant comelation with
blood pressure and triglyceride. Among them BMI shows high and significant positive correla-
tion with blood pressure and triglyceride.

4) FAT% I calculated of BMI shows significant correlation with FAT% I and FAT% II
by skinfold thickness, and high correlation with blood pressure and triglyceride. Therefore
FAT% I is adequate for calculation method of body fat percentage.

REY WORDS : BMI(body mass index) * anthropometric indices - body fat(%) * blood pres-
sure.
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Table 1. Physical mcasurements of the subjects(n=

5715
Mcasurcments Meank 5D Range

Height(cm) 158.2+ 4.9 142.4—176.1
Weight(kg) 54.4+3.38 36.6—105.0
Skin fold thickness(mm)

Triceps 25.0x 6.4 9.0— 48.0
Subscapular 232+ 8.3 9.0— 55.0
Suprailiac 18.5+ 6.3 50— 39.0
Abdomen 275+79 7.0— 56.0
Thigh 31.5+ 7.6 12.0- 61.0
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Table 2. Mcan of anthropometric index and body
fat% (n=571)

Indices Meanz 5D Range
BMIY 21.7+ 3.3 16.2— 41.2
BROCA? 104.2+ 16.7 75.6—198.8
ROHRER® 187.5+ 22.3 98.7—263.9
RBWY 343+ 5.3 24.5— 64.2
FAT % 1% 257+ 4.4 11.5— 37.7
FAT % 119 26.7+ 3.7 19.2— 413
FAT % I 24.8+ 4.1 18.1— 48.1

1) BMI(Body Mass Index)=Wt(kg)/{ He(m) }
2) BORCA(Broca Index)=[Wu(Kg)/{ (Ht(cm)
~100)X0.9} X 100
3) ROHRER(Rohrer Index)
= { Wt(kg)/Hi(cm)?} X 107
4) RBW(Relatve Body Weight)
= { Wi(kg)/Ht(cm) } X100
5) Jackson'®)
Body Density(kg/£)
=1.0994921 —0,0009929(x,) +0.0000023 (3;)?
—0.0001392(x)
X1 I sum of tricep, thigh, suprailiac, ¥» : age
Body Fat% =[(4.201/B.D)—3.813]X 100
6) Behnke ct al'®
Body Density(kg/£)
=1.06234—0.00068 (subscapular) —0.00039
(triceps) —0.00025(thigh)
Body Fat% =((4.201/B.D)—$.813]X 100
7) Deuranberg ct al'®
Body Far% =1.20X BMI+0.23 X Agc—10.8
XSex—5.4
(sex ! males=1, females=0)
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Table 3. Pearson correlation cocfficients of anthropometric index and body fat( %) which calculated by diffe-

Uy g gste) AuAA AT

subjol Atk AAWEF AFH F(—)9 FHE
GeEbA A& FAT% 1IRo] 312 ™ (p<0.05) 53
T EF B2 F(H)d d#Eg ngd(poon.
FAT% I, II, 11134 93} A4 %7 g8 wge 2%
2 F(+)g A#de Boh(p<0.01). FAT% I,
e Ay FA2 28 Add AAGFez
AANGAS gL S eI UAT BMIZFH
A2E FAT%IIE 33} 257 9o] o] w4
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rent method

Variables BMI Broca Rohrer RBW FAT % 1 FAT % 1I
BMI 1.000
BROCA. 0.988** 1.000
ROHRER 0.980** 0.999** 1.000
RBEW 0.979** 0.937%* 0.919** 1.000
FAT % I 0.745%* 0.728** 0.713%* 0.747%* 1.000
FAT % 11 0.810%* 0.792%* 0.782%% 0.806** 0.922%* 1.000
FAT % III 1.000** 0.988*~ 0.978** 0.980%* 0.745%* 0.810%%
**p<0.01

Table 4. Pearson correlation coefficients of anthropometic measurement with BMI and body fat(%) which

calculated by different method

Masurements BMI FAT% 1 FAT% 1T FAT% III
Height —0.086% 0.012 —0.015 —0.087*
Weight 0.919** 0.719%* 0.769%* 0.919**
Central fat
Subscapular 0.791*%# 0.804** 0.959** 0.792%%
Suprailiac 0.693%* 0.845** 0.770** 0.694**
Abdomen 0.601** 0.763%* 0.735%* 0.602"*
Peripheral fat
Triceps 0.686** 0.888** 0.890** 0.686™"
Thigh 0.629%* 0.878** 0.783%" 0.629%*
Ratios
Surn? 0.790%* 0.966%* 0.962** 0.790™*
CPR? 0.264%* 0.161%* 0.266** 0.265%*
STR® 0.384** 0.127** 0.5350"" 0.328%*
Trisub*) 0.792** 0.893%* 0.987** 0.792**

*p<0.05, **p<0.01

1) Sum I triceps+ subscapular-+ suprailiac+abdomen+- thigh
2) CPR ' cenmal /peripheral ratios

3) STR ! subscapular/wiceps ratios

4) Trisub : wiceps+subscapular
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Table 5. Frequency of subjects classified by physical type(n=571)

typet Lean Slightly Normal Slightly Obese
Index? Lean Obese
BMI 20( 0.0)3 192(35.6) 296(51.8) 70(12.8) 13( 2.3)
Broca 7( 1.2) 92(16.1) 307(53.8) 80(14.0) 85(14.9)
Rohrer 75(15.1) 96(16.8) 216(87.8) 58(10.2) 126(22.1)
REBW 9( 0.4) 107(18.7) 257(45.0) 135(28.6) 70(12.8)
FAT% 1 6( 1.1) 110(19.8) 264(46.2) 184(23.5) 57(10.0)
FAT% 11 0( 0.0) 3( 0.5) 200(35.0) 279(48.9) 89(15.6)
FAT% IiI 0( 0.0) 30( 5.3) 329(57.6) 156(27.8) 56( 9.8)
1) Sce Table 2 for details
2) Number of subjects
3) Percentage
4) Level of anthropometric indices and far %
Index™\Type Lean Slighty Normal Slightly Obese

Lean Obese

BMI < 15 15— 20 20— 25 25— 30 > 30
Broca < 80 81— 89 90—110 111—-119 =120
Rohrer <116 117--125 126 —143 144—151 =152
RBW < 95 25— 30 50— 35 35— 40 > 40
FAT % < 15 15— 20 20— 25 25— 30 > 30
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Table 6. Corrcspondence of anthropometric index and body fat(%)

Index? BMI Broca Rohrer RBW FAT% 1 FAT% 11
Broca 0393(56.6)%
Rohrer 281(49.2) 370(64.8)
RBW 308(53.9) 405(70.9) 805(58.4)
FAT% 1 275(48.2) 309(54.1) 244(42.7) 298(52.2)
FAT% 11 107(18.7) 924(89.2) 193(38.8) 255(44.7) 247(43.3)
FAT% I 257(41.5) 417(73.0) 290(50.8) 435(76.2) 301(52.7) 310(54.3)

1) See Table 2 for details

2) Number of subjects 3) Percentage

Table 7. Mean and prevalence of blood pressure, serum hematocrit of the subjecs(n=571)

Variables Meant SD Level No(%)
$.B.P(mmHg)" 1154110 <140 555(97.2)
(80.0—150.0)9 140—160 16( 2.8)
D.B.P(mmHg)? 76.5+ 8§ < 90 512(89.7)
(60.0—100.0) 90— 95 55( 9.6)
> 95 4( 0.7)
TG(mg/dD)* 93+ 46 <150 514(90.0)
(29.0—408.0) 150—300 55( 9.6)
300 2( 0.4)
Het( %)Y 41+ 3 < 85% 7( 1.2)
(32.0— 50.0) > 35% 564(98.8)

1) S.B.P: Systolic Blood Pressure 4) Hct : Hematocrit

2) D.B.P: Diastolic Blood Pressure
3) TG : Triglyceride

5) range
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Table 8. Pearson correlation cocfficients of anthropometric measurements with blood pressure, serum triglyce-

ridc and hematocrit

Mcasurements?) SBP DBP TG Ha

Height(cm) ~—0.001 0.006 0.021 0.047
Weight(Kg) 0.225%* 0.182%* 0.240"* 0.058

Central far(mm)

Subscapular 0.207** 0.171%* 0.214%* 0.085*

Suprailiac 0.129%* 0.106** 0.217** 0.040

Abdomen 0.114%* 0.114* 0.192** 0.069
Peripheral fat(mm)

Triceps 0.149** 0.115** 0.209** 0.112**

Thigh 0.188%* 0.159%* 0.188** 0.166%*
Ratios

Sum 0.184** 0.157** 0.239%* 0.111**

CPR 0.014 0.015 0.076 ~0.071

STR 0.067 0.043 0.099* ~0.051

Trisub 0.193%* 0.156%* 0.231** 0.103**

*p<0.05, **p<{0.01
1) See Table 6 and Table 7 for details

olgt7] 8¢, TG B Ha#}s] 4# @A Table
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Ao 44 A & F(H)AE gAE 4
Bhylon Haffner’e] A2 ez § Az
A TGe ALEF(r=0270) ¥ 4542 (r=0.210)
7% e A#E VER i (p<0.01), Haines53%
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et & TGS} 714 & Aol J&S Hustdrh
Hae} 714 2 482 HAAL YA gn. &
FA AL AARE, JASFH (%) F57),
o] 4718, TG ® Hashe] 4H#-& Table 99 2t}
EE AARFE £57), o718 & TGH 4
H#A S Ve e (p<L0.01) 7+ B AHS
Vel AlA A 5= BMIG T =25 7] Hgto] o] g7

Table 9. Pearson correlation coefficients of anthropo-
metric index and body far(%) with blood
pressure, serum triglyceride and hematoc-
rit

Variable!) SRP DBP TG Ha
BMI 0.285%*  0.190%* 0.241** 0.043
BROCA 0.231** 0.185** 0.231** 0.087
ROHRER  0.227** 0.182** 0.227%* 0.083
RBW 0.233%*  0.190** 0.245%** 0.052
FAT% I 0.1717% 0.148** 0.928%  0.127%*
FAT% II  0.208** 0.171%% 0.2%6** 0.118%*
FAT% 111 0.234** 0.190%* 0.241%% 0,142

*p<0.05, **p<C0.01
1) Scc Table 2 and Table 7 for details
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3o wWE BMI®] HFFL Table 105} v}
F&7], o|€7] ¥t ¥ TGE X< uel 9
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Table 10. Mean of BMI by level of blood pressure,
serum triglyceride and hematocrit(n=
571)

Variable! Level No Mecanx8.D F-value
SB.P <140 555 216+27 51.0°°
140—160 16 274165

D.B.P <90 512 215+31
90— 95 55 928.0+44  17.0%*

> 95 4 29.8+07

TG <150 514 91.5%33
150—300 55 28.5+85  8.5°%

300 2  23.4%0.6
Het < 85 7 2l7t27  12N8

> 35 564 21.7+34

*p<C0.05, **p<0.01
1) See Table 2 and Table 7 for details
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DAL AH FAAY, SFtELRA) )] &
o8 ZAMEA fElUE U Y ERgez
BMIe] AY oRE FEIHC

D A3 e] BE A8 L 19.64], FAFL
158.2cm, HFAFL s44kgo 2 S-gtel 204
48 AP vlasty BE AL vl
AFS BRAF ARV =5 £4A Vet
BE AAAre HFAgE FAY o aigen
AR HALL 23.7—~26.7% 0 FAT% 1, FAT%
nre] Hase 34 @9 3t FAT% 119
Bage veEgez et

2) Zt AR AP} HALH(%)Le N2 gL ¥
(+)o] F#(r<0.713) 2 Vel o ¥ 1% BMIE
AF(r=0.919) E H3}AFA (r<0.601) 9} £

% 9% Yhedlwel 4w 9

& ABs YeErd(p<0.01) ¥, AFTE
we g9 A#RG=-0.086)L vteh)ici(p<0.
05).

3) BE AAAFe} AAWT (%)= $£57], o
S71E 2 TGS FAA AnAAE bl
e (p<0.01) 2% BMIZ} 714 &L AR
ER fA ).

4) BMIZ 45 FAT% 112 3 &9 S 2
AAE FAT% 1, ngte] AABA ¢ =4
Bhston], B¢ AR NTA 9} 27, o] 7] ¥
2 TG T #2 4D el o] d38 A FA4
F4o] o#E LS oz AALH(%)E
AdEd BMIE o] &8d AMLE F JdE 2A=
A A=k

ojglgo] Eitel el MYEF wgen
A#7EA] AAASR), AAAe 2 AALFE A
Eg A JAAFE BMIE AA A&, A=
T, AALF FolHog go %o AL 1}
e =8 ZAF d3AE g, TG ¥ Hag
normal, abnormal2 &3l BMIE #jwg A3}
Hot& ALt "<t TGoA BMIL) {913 =
ol7} & vieht fEhviel A Ay BR{ W
He BMIg] AMge djg Bgde] 7=t

A e AAAZAN U Ag57l FETS
1HEY, & FARAEL e AR ASH
WE 712 AREA o148 RS Jdsy £%
AY 7 geze] BMI Algd thEh B340
L5 g FEH o] FEHNeEz goz A
dEFo o] 77 A&Fojol § Ao
Az g}
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