The Clinical Significance of Bioelectrical Impedance Analysis for
The Diagnosis of Obesity on Elementary Students

Ki Cheol Choi, M.D., Young Jun Ahn, M.D., Eun Seok Yang, M.D.
Sang Kee Park, M.D., Jong Park, M.D." and Kyung Rye Moon, M.D.

Department of Pediatrics and "Preventive Medicine, Chosun University,
College of Medicine, Kwangju, Korea

Purpose: The purpose of our study is to provide useful information for me-asurement methods
of childhood obesity and to provide clinical significance of bioelectrical impedance analysis.
Methods: We measured height, weight, waist to hip ratio, skinfold thickness and bioelectrical
impedance from 206 elementary students in Kwangju from May to July 1997.

Results: In males; 1) There were statistically high correlations between tri-ceps skinfold thickness
and body mass index (BMI), percentage of body fat (%BF), weight, Rohler index (RI), total fat
weight (TFW), waist to hip (W/H) ratio, height, lean body mass (LBM) (all, p<0.001). 2) There
were statistically high correlations between subscapular skinfold thickness and BMI, RI, weig-ht,
%BF, TBW (all, p<0.001). 3) There were statistically high correlations between %BF and BMI,
triceps skinfold thickness, RI, TFW, subscapular skinfold thickness, weight (all, p <0.001).

In females; 4) There were statistically high correlations between triceps skinfold thickness and BMI,
weight, LBM, height, %BF (all, p<<0.001). 5) There were statistically significant correlations
between subscapular skinfold thickness and BMI, weight, LBM, RI, height. 6) There were
statistically high correlations between percentage of body fat and BMI, RI, triceps skinfold
thickness.

The percentage of body fat according to the bioelectrical impedance analysis highly correlated with
that calculated by skinfold thickness in males (r=0.57, p<0.01) and in females (r=0.30, p<0.01).
Conclusion: The results of our study suggests that bioelectrical impedance analysis is a useful
method of estimating body fat in the childhood obesity. (J Korean Pediatr Gastroenterol Nutr
1998; 1: 107 ~114)
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AN 7IA 42 AEeA SAsAT . Table 1. Summary of Available Measures
4) TX|FHo| oEt M XUE: A SR} .
ART 559 NATALS o] &34 Nagamine 2 Variable Male(n=132) Female(n=74) p-value
Aoz AUED)E AsAH?. BMI* 232425 228+26 28
RI" 165.3+17.6  1647+172 .80
ol . el ) Wikg) 46.5+9.9 450119 32
gob : A& (D) = 1.0913-0.00116 X Ht(cm) 140.8+105 139.0+134 .29
ojo} : AYWE (D) = 1.0897-0.00133 X w/H r 0.89+0.58 0.87+054 .11
. N Ss(mm)- 19.1+6.2 187467 .63
=(Are} H=x 74‘_71._1_ By 7]z
X=(de WS+ At2 s 257 (mm) Trmm)! 25750  253%55 21
LBM(kg)"  352+7.1 34390 45
AAEAZ A AUEZE o] L3 Brozek TFW(kg)** 12,0477 11.8+11.1 .91
%FAi 23.6+8.3 232471 72
207 A A W-E (percent body fat by the skinfold o FAS' ¥ 53,0447 56.045.7 01

thickness, % FAs)= A Aarat A,

A A W5 (%FAs) = (4.201/D-3.813)x100
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*Body mass index, " Rohrer index, ¥ Waist/Hip ratio
! Subscapular skinfold thickness, " Triceps skinfold thick—
ness,ﬂLean body mass, **Total fat weight, " per-
centage of body fat by the bioelectrical impedance,

i Percentage of body fat by the skinfold thickness
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Table 2. Correlation Matrix of the Independent Variables in Male

BMI RI W, Ht. W/H Ss Tri LBM  TFW  %FAi
BMI 1.00
RI 0.75% 1.00
Wt 076 0.4 1.00
Ht. 0.36%  -034*  0.88* 1.00
W/H 044  054*  0.13 -0.14 1.00
Ss 0.64*  0.50* 0.46* 0.20° 027" 1.00
Tri 074%  051%  058* 0.32*  038* 068* 1.00
LBM 047*  -0.15 0.86% 0.88* -0.14 024" 030*  1.00
TFW 050%  031%  0.44* 0.28" 0.31* 035* 047* 016  1.00
%FAI 0.62*  055%  0.38* 0.12 0.50% 0.46* 059 -013  055% 1.00
Statistically significant (*p<0.001, " p<0.01, ¥ p<0.05)
Table 3. Correlation Matrix of the Independent Variables in Female
BMI RI Wi, Ht. W/H Ss Tri LBM  TFW %FAi
BMI 1.00
RI 0.63* 1.00
Wt 0.80* 003 1.00
Ht. 051* -035  0.9o* 1.00
W/H 0.22 0.06 0.25 0.20 1.00
Ss 065* 037 053* 036 017 1.00
Tri 070 035  063* 047¢ 028" 0.60*  1.00
LBM 0.63* -0.16 094*  093* 025 0.48* 052*  1.00
TFW 0.36" 0.21 0.29% 0.20 0.05 0.16 024" 0.18  1.00
%FAi 051*  048% 025" 0.09 0.01 019 038t -008 033" 1.00

Statistically significant (*p<0.001, " p<0.01, ¥ p<0.05)

Z = ARBAZ HY(r=0.70), T}SO.Z A F
(1=0.63) A A" A F(r=0.52), AZx=0.47), A A=
E(%BFi)1=0.38) +=M& & A¥S HAYp<
0.001). Lejv} # AFr=035), /=Y =
g Bl(r=0.28), A AW EFr=0.24)T= FfH oz ok
< ¥ #AE BT p<0.05). A=ty 98t
AFAE AL A4=0.65), iﬂ%—(r=053) zﬂ
A A F(r=048)F vl AE E2 AFLBAE
°m(p<0.001), ¥ AF@r=0.37), L’?}(r=0.36)ﬂr
EAsHor Yo ARPAES BATHp<0.01).
a8y AAWE(%BF), 32)/E5 91, AAW
Fe Fo3 FHAATE STk

Hir

A ANAZReE SAHT

F AF=0.51), & AF1=048), & wiSH
AL FA=038) =HE =L ABAAS B
(p<0.001). AALHEHr=0.33), AZF@=0.25)T+=
Audez vre A4 #AE EI 28y A
A= s AN TA, AF, AARAF, &
o % =9 vloe SAFgHeRE fost G
A ZE A TH(Table 3).
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Table 4. Correlation Matrix between Percent Body Fat by Bioelectrical Impedance Method and That by

Skinfold Thickness

Male Female
BMI % FAI % FAs BMI % FAI % FAs
BMI 1.00 1.00
% FAi 0.62 1.00 0.51 1.00
% FAs 0.75 0.57 1.00 0.75 0.30 1.00
For each value given, P<0.01
A BAYOE 2 AARES SAGH  Ro| YrE ATEHoRW AGHI, AARE
2 #ol3 48 BAL BYoHE<00), 53 ¢ AW FEAFE ol vnEs 2 A%,
ol A B & ABBAZS HAUTHr=0.57)(Table 4). FEZ A5, AZF A5 5 4% AAAF 53
2 2SS AT 1D ARAA wnE
z < Avshed 97 olgam A,
AAFAE F2 A SR, AgEeR, 32
e B3 gAY R GUFle) SR Al 8 A% Sold 249 Brook”e HAFA
of Aol o) =X AEE BIGPY wigke Aoz HwrS Hriste Aol HAstL AA
Ao FFF Ao YojA A 73] BEFY o] =2 Wolg) 51913, Sinning 0% 3 SHAY
o] A7 o5 Jo] EFe] Aoz AFH f+  FA SHAYEE SAY AAYe] £F ALEH
BP0 sojuinke Aol Hwto g o]gsly] S ZRE I AAWH F& FBRAC U
HA9H, = o9 Hivtole AH, 53] A 1 s AAEY AT AAE AAFAAT}
A7 At ¥ oot} 1AEF, 18 Y, A AZF AF 5 A EE A Y MR =2
A 28 5 FHESS 9 £ gon g ABAAZ Aok 28y Davies’’ 9} Himes 57
A A&ste AEFol Bk olgd FWEFE o 2 JHAvink AR B2l dEER gAY
Waky] YA vigke] 7] Bd 9 ool a2 2 A REs e AEE AEe] wgsEA|
3w o] e §rir e Zote, AArg vttt vhebe 49l we 54
Higke] A= & Hrlaty] fsiMe AAl RS A7 W lemw sdd HAAE e
EAst AU A 49 B=E BAgsiA & W, APANA B B 1 E 5 9
st Zlo] Fasith oAl Hivte] e A = @il v o
A7} ZESofof St 2SR E AUES H¥n Hoffer 570] Agoz B3 QA9 725
7b mobok sha, A 4T & glofok Fu, A @ A5 FRE AAYete] Ay R
dxo] olop dm, WAlA FiE BH] P AN ArAYTe FBBAZ BuE
ER I th Lukaski 570] A A71AF BAHBIAIS
AAGE AH S48t BHoZ AU F FE A AR AF & 5 A AAY 2AS
F 239, AW F 2F 23, £F A=y Hrisked g8 ol§ At BIAE $4E A4
ol dovt Hlu A= o Ay 2 ¥y F o, SAAY 7L, wFY Ak, A9 HA
of ¢ FRy 55 AN FeR 7] W Fol 93 dFS TS AR FAES 3F
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A 1AZE ol el HFHTHNS AFolE AAWe] AL LolruA I
ARG =4 242 £ . Grby Ve CHAN 2 gted: 19973 SERE 797HA BFA
24°C~34°C°1W% SAA by JEIFS FA U 25T F - o A 206WS iR 3§
B0 d4en, Caton 50 35°C o] B AF, AF, FEY, EREY, ANFAS A=
14°C olztolm AR o] AAET A =4H I F, AAAYAYG Wl WAL =3
O3 StEth A ol A &EsE AFgES A4 SAYHE 19 FRAAE vnEdth 94
2N & Jdoy = Ae AL $F5S A FAXNE AN AALEDR AAYA7AT Ho
kol FFE vHA FEFP. LFF g 2 A3 AALE FBBAEZ vw BHE
Aol e Addgo]l WA SAHPEYE Hix 3l o
o B 7l 593 790 Al E A ZA) Z ok
e A 10494 & 124] Aoldom 4 1) gofell A vk SFUHE 74 AH #A;
ol ZAsRenE FAY 22 2 5 Tl AL uSE JAFAE AEF AFa=0.74)9 7t
o3t JFL wiAHATG & 5 Ak = ARAAVE 9, e AAYLE
BIAE H] AL Ho|x, Fuj7t 78y 2243 (1=059)F =L A#AAAV doeH AF, Ly
7] A% F4 o E 53] fAakatel wet oA A, AL SAZ vuA S A3 dAV
7F A9 Oiv} P w3 BIAZ A3 AALE, A A FER B v, A%, ARSI
A, AAGEC] AALE A3 ATYHY & @2 4w A A THp<0.001).
FE ALY S Aot w2 4 #A AgEety AAFAe AEF A5=0.64)9F
7b Qoma™P BlAE AQdAM A4 249 3 4 w2 ABBEAV AeH Y AF, AF,
Zbebe Wyoz de AHgHT o oy AXE, AANE AR vud B2 4RaA

HANMAE Lot ddoze S8 A77t o] 7F AR (p<0.001), S/ EFe] v, 4174,
ZojA A 4th. Hammond 572 Aol AAHAF SdE @ ABBA7 AATGE<
BIAZ 2% FAWF dALFAZ ALsE  0.01).
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A B de] §88 AL £ Y A0E  AF, A% AALE £AZ L 4B WA} A
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