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The novel expression method of pediatric body composition :
fat mass index and fat-free mass index
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Purpose : This study was conducted to assess the usefulness of fat-free mass index (FFMI) and fat
mass index (FMI) as novel expression methods of body composition in children.

Methods : A total of 466 Second grade students—248 boys and 218 girls— from all elementary schools
the Gwacheon City underwent anthropometric measures including bioelectrical impedance analysis
(BIA) and biochemical tests. The correlation coefficients between obesity indices, including FMI and
FFMI, and metabolic risk factors, were assessed. Metabolic risk factors of children with increased
FMI were compared with those of children with normal FMI. We compared FMI and FFMI percentile
distribution between this study’s subjects and the subjects of the Fukuoka body composition study.
Results : FMI was lower and FFMI was higher in this study’s subjects compared to the subjects of
the Fukuoka body composition study. FMI was correlated with other obesity indices and several
metabolic risk factors. Metabolic risk was higher in children with increased FMI than in children with
normal FMIL

Conclusion : FMI and FFMI were useful indicators in comparing difference of body composition
among children that had different body size and growth. High FMI was related to increase of meta-
bolic risk in children. (Korean J Pediatr 2007;50:629-635)
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Table 1. Baseline Characteristics of Study Subjects

boys (n=248)  girls (n=218)

mean (SD) mean (SD) P value
Age (years) 8.0 (0.3) 7.9 (0.3) 0.022
Height (cm) 1286 (4.8) 126.8 (5.0) <0.001
Weight (kg)” 276 (1.2) 25.2 (1.2) <0.001
WC (cm)” 56.6 (1.1) 53.8 (1.1) <0.001
BMI (kg/m?)" 16.7 (1.1) 157 (1.1) <0.001
Body fat (%)" 145 (15) 163 (1.4) <0.001
FMI (kg/m?)" 2.4 (16) 26 (1.5 0.174
FFMI (kg/m®)" 14.1 (1.1) 13.0 (1.1) <0.001
SBP (mmHg)" 92.1 (1.1) 89.8 (1.1) 0.006
DBP (mmHg)" 589 (1.1) 580 (1.1) 0.156
FPG (mg/dL)" 82.1 (1.1) 799 (1.1) <0.001
T-Chol (mg/dL)" 164.4 (1.2) 165.2 (1.2) 0.763
Triglyceride (mg/dL)"  54.7 (1.6) 62.1 (1.6) 0.005
HDL-Chol (mg/dL)" 61.7 (1.2) 571 (1.2) <0.001
ALT QU/L)" 14.2 (1.3) 131 (1.2) <0.001
Leptin (ng/mL)" 2.6 (2.1) 3.2 (2.0 0.004
Adiponectin (ug/mL)" 11.9 (15) 12.7 (1.5) 0.094

“Variables were analysed after log-transformation.
Abbreviations : WC, waist circumference; BMI, body mass in-
dex; FMI, fat mass index; FFMI, fat-free mass index; SBP,
systolic blood pressure; DBP, diastolic blood pressure; FPG,
fasting plasma glucose; T-Chol, total cholesterol; HDL-Chol,
high density lipoprotein cholesterol; ALT, alanine aminotrans-
ferase

Table 2. Correlation Coefficients among Anthropometric Vari-
ables”

Height Weight WC BMI BF% FMI FFMI
Height 0.731 0555 0379 0400 0401 0.234
Weight  0.730 0.897 0.909 0.859 0.884 0.733
wC 0.491 0.885 0876 0849 0.869 0.662
BMI 0.335 0.888  0.891 0.921 0954 0.849
BF% 0.279 0.792 0822 0.904 0.995 0.635
FMI 0.318 0861 0879 0973  0.957 0.696
FFMI  0.305 0824 0.784 0931 0.780  0.863

“Upper values were for boys and lower values were for girls.
All variables except height were analysed after log-transfor-
mation. All correlation coefficients were significant at P<0.001
by Pearson correlation in both boys and girls. Abbreviations :
WC, waist circumference; BMI, body mass index; BF%, body
fat percentage; FMI, fat mass index; FFMI, fat-free mass index
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Fig. 1. Comparison of percentile value between this study subjects

FFMI (kg/m)

Table 4. Correlation Coefficients between Anthropometric Vari-
ables and Metabolic Risk Factors”

BMI WC BF% FMI  FFMI
Boys (n=248)

SBP 0106  0.111 0115 0116 0.122
DBP 01337 o138 o1’ 01517 0074
FPG -0008  -0.047 0032 -0022 0044
T-Chol 0095 0059 0122 0115 -0.006
Triglyceride 02287 01997 01897 019" 01637
HDL-Chol -0204"  -0197"  -0195" -0202"7 -0.143"
ALT 02547 02817 02087 02237 o0170"
Leptin 08147 0771t 08207 08377  0569"
Adiponectin ~ -0.202" 02337 -0150" -0168" -0.149"
Girls (n=218)

SBP 02177 01937 02017 0208"  0204"
DBP 0.121 0129 01407 0120 0.111
FPG 0054 0027 0012 0008 0.126
T-Chol 0110 0069 0110 0117 0.059
Triglyceride 02187 02137 01757 02057 01907
HDL-Chol -0167" -0189" -0115 -0158" -0.125
ALT 01517 01497 01657 01607 0105
Leptin 07927 07447 07747 08037 06827
Adiponectin ~ -0.121  -0.1497 -0075  -0.101  -0.132

“All variables were analysed after log—transformation

P<0.05 by Pearson correlation. Abbreviations : BMI, body mass
index; WC, waist circumference; BF%, body fat percentage;
FMI, fat mass index; FFMI, fat-free mass index; SBP, systolic
blood pressure; DBP, diastolic blood pressure; FPG, fasting
plasma glucose; T-Chol, total cholesterol; HDL-Chol, high
density lipoprotein cholesterol; ALT, alanine aminotransferase

Comparison of FFMI percentile

—+— Boys (Gwacheon) ---=--- Boys (Fukuoka)
—— Girls (Gwacheon)

16.0 - -& - Girls (Fukuoka)

15.0

14.0

13.0

12.0

25 50

Percentile

75 90

and subjects of fukuoka body composition study™.

Abbreviations : FMIm fat mass index; FFMIm fat free mass index.

Table 3. Percentile Value for Fat Mass Index and Fat-Free Mass Index

in Study Subjects

Fat mass index (kg/m?

Fat-free mass index (kg/m?®

Boys (n=248)

Girls (n=218)

Boys (n=248) Girls (n=218)

10 percentile 1.3 15
25 percentile 1.7 2.0
50 percentile 2.3 2.6
75 percentile 35 34
90 percentile 49 43

13.1 12.0
13.4 12.5
14.1 13.0
14.6 135
15.3 14.0
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Table 5. Comparison of Metabolic Risk Factors according to
Fat Mass Index Level”

<75 percentile’ =75 percentile’ P

mean (SD) mean (SD) value'
Boys (n=194) (n=54)
SBP (mmHg) 92.2 (1.1) 92.1 (1.1) 0.969
DBP (mmHg) 586 (1.1) 60.1 (1.1) 0.208
FPG (mg/dL) 82.2 (1.1) 81.8 (1.1) 0.708
T-Chol (mg/dL) 163.0 (1.2) 169.7 (1.2) 0.084
triglyceride (mg/dL) 51.6 (1.6) 67.4 (1.6) <0.001
HDL-Chol (mg/dL) 62.6 (1.2) 586 (1.2) 0.021
ALT (IU/L) 13.8 (1.3) 158 (1.4) 0.002
Leptin (ng/mL) 2.0 (1.7) 3 (1.7 <0.001
Adiponectin (ug/mL) 124 (15) 10.3 (1.6) 0.003
Girls (n=194) (n=24)
SBP (mmHg) 89.5 (1.1) 92.8 (1.1) 0.104
DBP (mmHg) 57.7 (1.1) 60.0 (1.1) 0.137
FPG (mg/dL) 799 (1.1) 79.3 (1.1) 0.668
T-Chol (mg/dL) 164.3 (1.2) 1729 (1.2) 0.185
triglyceride (mg/dL) 59.8 (1.6) 85.1 (1.6) 0.001
HDL-Chol (mg/dL) 579 (1.2) 50.6 (1.2) 0.001
ALT (IU/L) 129 (1.2) 143 (1.2) 0.032
Leptin (ng/mL) 2.8 (1.8) 7 (.7) <0.001
Adiponectin (ug/mL) 129 (1.5) ll 0 (1.4) 0.051

All variables were analysed after log-transformation
"Grouping according to Fat mass index level was based on
Nakao’s reference 12) (75 percentile for boys: 3.7 kg/m I6)
percentﬂe for girls: 4.1 kg/m?%)

TP-value by T-test
Abbreviations : SBP, systolic blood pressure; DBP, diastolic blood
pressure; FPG, fasting plasma glucose; T-Chol, total choles-
terol; HDL-Chol, high density lipoprotein cholesterol; ALT,
alanine aminotransferase
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%5t 9 5911 kot AR Az EHW

QA Zole] AAYAFE oF 163 kg/m’OR HIEEHAL
i, B odgoidate] R AR NRgste &
oMY 68 Zobe] AAMTAL WBIFGUTE ok,
RE AAGFAS MR FTeIHY 6-84] 2ote] A
A s MEelggkat Ak ol HAAY xolet FRe
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ob7b FFoAAAL zoturt AAFE An AT @
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