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Relationship between the Body Fat Mass Measured by
Bioelectrical Impedance Analysis(BIA) and Dual Energy X-ray
Absorptiometry(DEXA), and by the Indices of Insulin Sensitivity

In Seok Lim, M.D. and Ki Wook Yun, M.D.

Department of Pediatrics, College of Medicine, Chung Ang University, Seoul, Korea

Purpose : The objectives of this study was to evaluate the correlations between the indices of insu-
lin sensitivity using fasting glucose and insulin level, and the body fat mass measured by bioelec-
trical impedance analysis(BIA) and dual energy X-ray absorptiometry(DEXA), and to determine the
clinical usefulness of insulin sensitivity indices when obese children were followed up.

Methods : In this study, 28 simple obese children and adolescents were included. Anthropometric
data including body weight, height, obesity degree(OD), body mass index(BMI), and waist-to-hip
ratio were collected and then body fat mass was measured by using BIA and DEXA. For metabolic
data, 12 hour fasting serum glucose, insulin and lipid profiles were measured and indices for insulin
sensitivity(G/I ratio, loginsuin, HOMA-IR, logroma-r, QUICKI) were calculated.

Results : BMI had a higher correlation with insulin sensitivity indices than OD(G/I ratio, —0.463 vs
-0.209; loginsuin, 0.417 vs 0.196; HOMA-IR, 0.301 vs 0.238; lognoma m, 0.403 vs 0.198; QUICKI, -0.451
vs —0.224). But OD had a higher correlation with body fat mass measured by BIA and DEXA than
BMI(BIA, 0.612 vs 0.316; DEXA, 0.667 vs 0.512). The G/I ratio was correlated with body fat mass
in BIA(r=-0.420, P<0.05) and DEXA(r=-0.512, P<0.01), percentage of body fat(percentage of fat) in
BIA(r=-0.366, P<0.05) and DEXA(r=-0.449, P<0.01). HOMA-IR was only correlated with body fat
mass in DEXA(r=0.341, P<0.05).

Conclusion : This study revealed that G/I ratios had a statistically significant correlation with an-
thropometric obesity indices(OD and BMI) and also had a correlation with both body fat mass and
percentage of fat. These results suggest that G/I ratios could be used as useful index when obese
children and adolescence are followed up. (Korean ] Pediatr 2005;48:857-864)
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ry, G/I ratio
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Table 1. Physical and Metabolic Characteristics of Study Subjects

Korean ] Pediatr : Al 48 ¥ #| 8 & 20054

Male(n=16) Female(n=12) Total(n=28)
Age(years) 10.6£3.1 105%2.7 10.6£3.0
Weight(kg) 60.52+25.34 58.854+18.17 59.05+21.14
Height(cm) 150.47420.81 149.55420.51 150.10%20.76
WHR 0.88%0.07 0.90%0.03 0.89%0.05
Obesity degree(%) 43.401+3.20 41.65+4.17 42.1+3.89
BMI(kg/m?) 25.70+3.75 26.40£4.10 25851391
Total cholesterol(mg/dL) 161.00%20.39 159.50422.58 160.4+20.96
Triglyceride(mg/dL) 104.8+£32.96 122.61+42.38 112.00%40.38
HDL-Cholesterol(mg/dL) 48.231+9.89 48.01+8.65 48.161+9.38
LDL-Cholesterol(mg/dL) 96.86+23.15 99.24424.85 97.68+23.46
Body fat mass in BIA(kg) 20.63+8.75 21.75£5.32 20.90*£6.24
Percentage of body fat in BIA(%) 34.73*£4.83 36.05+3.62 35.46+4.36
Body fat mass in DEXA(kg) 21.28£8.42 21.33£5.26 21.31£6.79
Percentage of body fat in DEXA(%) 39.07*6.36 41.20£4.98 39.62£5.39
Glucose/insulin ratio 7.42+298 7.15%3.63 7.33+£3.24
Loginsutin 1.11£0.20 1.13+0.15 1.12+0.16
HOMA-IR 3.324+1.48 3.03+1.36 3.224+1.37
Lognoma-r 0.49%0.25 0.46%0.17 0.48+0.18
QUICKI 0.3240.03 0.33£0.01 0.321+0.02

Values are expressed as mean® SD

Abbreviations : WHR, waist-to—hip ratio; BMI, body mass index; HDL, high density lipoprotein; LDL, low density lipoprotein;
BIA, bioeletrical impedance analysis; DEXA, dual energy X-ray absorptiometry; HOMA-IR, homeostasis model assessment—
insulin resistance; QUICKI, quantitative insulin sensitivity check index
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Table 2. Correlation Coefficients between Lipid Levels and
Insulin Sensitivity Indices

Index G/1 ratio loginsun HOMA-IR loguoma-w QUICKI

Chol 0.196 -0.130 -0.210 -0.129 0.161
r value
TG -0.206" 0.122 0.199 0.142 -0.184
r value
HDL 0.192 0.175 -0.138 -0.162 0.156
r value
LDL 0.205 0.164 -0.184 -0.129 0.194
r value

Abbreviations : Chol, cholesterol; TG, triglyceride; HDL, high
density lipoprotein; LDL, low density lipoprotein; G/I ratio,
glucose/insulin ratio, HOMA-IR, homeostasis model assess-
ment-insulin resistance; QUICKI, quantitative insulin sensi-
tivity check index

"P<0.05
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Table 3. Correlation Coefficients between
Obesity Indices and Insulin Sensitivity Indices

Anthropometric

Index G/I ratio loginsuin  HOMA-IR lognoma-m QUICKI
OD -0.209°  0.196" 0.238" 0.198" -0.224"
r value
BMI -0.463" 04177 0.301" 0.403"  -0.451"
r value

Abbreviations : OD, obesity degree; BMI, body mass index;
G/1, glucose/insulin, HOMA-IR, homeostasis model assess-
ment-insulin resistance; QUICKI, quantitative insulin sensi-
t1V1ty check index
"P<0.05, TP<0.01

Table 4. Correlation Coefficients between Anthropometric
Obesity Indices and Body Fat Mass Measured by BIA and
DEXA

Body fat Percentage Body fat Percentage
mass in of body fat mass in of body fat
BIA(kg) in BIA(%) DEXA(kg) in DEXA(%)

OD 0.6127 05427 0.667" 0.4377

r value

BMI 0.316" 0.247 05127 0.358"

r value

Abbreviations : OD, obesity degree; BMI, body mass index;
BIA, bioeletrical impedance analysis; DEXA, dual energy X-
ray abSOIPtlometry

P<0.05, "P<0.01
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Fig. 1. The correlation coefficient and corresponding proba-
bility are as follows : r=-0.420, P=0.021.
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Fig. 2. The correlation coefficient and corresponding proba-
bility are as follows : r=-0.512, P=0.006.
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Fig. 3. The correlation coefficient and corresponding proba-
bility are as follows : r=-0.366, P=0.032.
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Fig. 4. The correlation coefficient and corresponding proba-
bility are as follows : r=-0.449, P=0.007.
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Fig. 5. The correlation coefficient and corresponding proba-
bility are as follows : r=0.341, P=0.039.
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22 g ded I AR 539, G/ ratio®] &80 el
F835H AHEE 4 S AHelE AT

AN B AT AT diide] HojA dAshe BAA A
Aol BAZ WA o LolEolA dubHom AHEEo=
MRS 7MAE Aol Apdoltt I d&d HEAH ARES
Agshe bl oAl EARoR AR At A8EE A&
g ZAe o] Al U= otk F dEde FA
QoiA  7ARZre] Wol(test-to-test variability), ZH< Wk,
olgdl Bulo 714 2 T2E3 gabg Aol i wE w
S 59 Wt sltke Holtf?. wEbA oldd oaE Fo]v)
el 157 B9 38 d&EUS A HEFHS o8I AL
FARGL Jo? B AT e Aol YF ARG T
oz s 13 FAHAE o8 Aol AT HIAHE thh
wEdoE FEEh e nntelEe A&Ad #EE T
AR A AA G Wake] mE e 4 AR
o] WglEs dFeA B3k A& o] Al dAHoR wuHch
agez B JAEe A7E 9siME 1o B vneles
oz & A 33 oo FH Al A&d e 4, A
ol A2 AT 2 AALEY] W we Jd&ed geA
Aol W3zl #F TS BosiA Brh A A7 o] FolA]

=

EL
A AAASAFE] AAFFE F s Aoew dyA
A71E Bt &olelrs ARlel Hal 2 HErE "olxng
AAZ ZAT AATFE A& FEE ARE Doz olgt
T Aol deAed WE Ay fle AAolrh weks 2
Aol M= B &of vntolsS tidor el AAEEAel
ghol mlaA Agkolu] g Wyor ezl BIASH DEXA
2 AT AAEES ed g4 AEE Dl oud du
Aol ol=Al depral 5 glHd mivtelss 4 #Aw
woof= A7k 7P 83 opr izl g
1

dek e & A%, A% Y B, 990 B ASHS,
2 FaaT dojn ¥y

I Qs FAE ol&3t G/ ratio, loginsuin, HOMA-IR,
lognoma-ir, QUICKIE -8t AX|kaka}e] A#AdS dolr gk

=3

EZ )

1 dEd #44 AXE F G/A ratioW triglyceride®t &7
A duAol dE Aow Uskt(r=-0.206, P<0.05). °]2¢]

Korean ] Pediatr : Al 48 ¥ #| 8 & 20054

loginsuin, HOMA-IR, lognoma w, QUICKIE % A&} #
do] gislch

2) HIRF=E G/ ratio®t -0.209(P<0.05), loginsuin@ 0.196
(P<0.05), HOMA-IR¥ 0.238(P<0.01), lognoma-2F 0.198(P<
0.05), QUICKI®H= -0.224(P<0.05) 2 d#Ado] s o= 1}
gkat G/1 ratio®} -0.463(P<0.01),
0.417(P<0.05), HOMA-IRZ 0.301(P<0.01), lognoma-r™}
0.403(P<0.01), QUICKI®H= -0.451(P<0.01)& i} vwte ®
th o Qled A5 AREN Fde] w2 Zo® YEuh

3) BIAZ ZAe AAYF vt 2 A FA] 5 2hzo
st FRASFE 0612(P<0.01), 0316(P<0.05)o2 gk,
DEXAZ FAg AAdegads 242 0.667(P<0.01), 0.512(P<
0.05)2 e} AL Hivte 9 AFFA G Alold] Aol
UE Aoz gz

4) G/I ratio= BIAZ =743 AAYH 2 AXLE 27+
4BAE -0.420(P<0.05), -0.366(P<0.05)0.2 A4#AAE Holx
AN, DEXAZE FAT AALH 2 AALEALE -0512(P<
0.01), -0.449(P<0.01)% <
DEXAZR F7Ag AAHZFAR FAAGF 0341(P<0.05)2 A&

AA %‘;X] = loginsulin‘v’]'

S Yella, agbd] tE ded AeA AXRELS AAUEH
2D AAYE B gl flddt

A B &Y A58 AEES vivte 9 AAGA 59 22
2 AlA ASAFE 7H AT/AA, dEd A AHE 5F
G/1 ratio’} WMIRIE 2 AFFAF BHFel =& AAdS 2
T, ARG D ARLEY JEd 25 K xebe] A=
G/I ratio®te] BIAS®} DEXAZ A3 AA Wy AMAYE &
Fob Aol e FHoeZ el wEka] v vnkele] 31
o g 34 FBEA BMI 2 dEdd dGAE Vx2S AdE
A 54 AR 53], G/A ratiod &-8o] Aol A {83k AL
49 5 S Aoz AztHr
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