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Objectives
This study was designed to regulate the percentile of body fat percentage by Bioelectrical Impedence Analysis
(BIA) in order to detect overweight and obesity in preschool children.

Methods
1301 three to six year old children’s height, weight, and body fat percentage using BIA was measured.

Results

The percent of the boys with 85th percentiles of the body fat percentage were 22.3%(3years),
23.4%(3.5years), 23.9%(4years), 24.8%(4.5years), 22.8%(5Syears), 24.6%(5.5years) and 23.8%(6years). The
percent of the girls with 95th percentiles of the body fat percentage were 24.9%(3years), 27.5%(3.5years),
27.3%(4years), 28.6%(4.5years), 28.1%(5years), 33.3%(5.5years) and 32.7%(G6years).

For the girls, the percent of girls with 85th percentiles of body fat percentage were 23.3%(3years),
24.4%(3.5years), 23.6%(4years), 23.7%(4.5years), 24.7%(Syears), 26.0%(5.5years) and 28.1%(6years). And the
95th percentiles of the body fat percentage were 28.6%(3years), 27.3%(3.5years), 25.4%(4years),
28.0%(4.5years), 31.7%(Syears), 33.5%(5.5years) and 36.4%(Gyears).

Conclusions

The 85th percentiles of body fat percentage to classify as overweight and the 95th percentiles of body fat
percentage to classify as obesity were accord with the Body Mass Index (BMI) criteria by the Korean pediatrics
society in 2007.
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Table 1. Height & Weight Grouped by Sex and Age

Male Female
years N Height(cm) Weight(kg) years N Height(cm) Weight(kg)
3.0 36 97.2 40" 15.0 +23" 3.0 37 95.9 +32° 14.5 +1.8"
35 89 101.2 44" 166 22" 35 70 99.8 417" 15.8 217"
4.0 96 104.0 1417 17.4 +2.0° 4.0 72 103.6 +4.0° 16.8 423"
45 84 107.0 +4.1" 184 +23"F 45 108 105.4 195 17.7 22"
5.0 115 111.2 +48 20.2 +33° 5.0 923 110.0 447" 19.6 +37
55 132 114.0 44 215 +38° 5.5 134 113.8 +48° 20.7 435"
6.0 119 1163 +49° 222 +4.0" 6.0 116 115.4 47" 21.9 +4.0"
Total 671 109.0 +74" 19.4 397" Total 630 108.3 183" 18.9 397
#P<0.001 by ANOVA, +P<0.05 by T-test
Table 2, Pearson's Correlation Coefficient between Percentage Body Fat* and BMI
Sex Age BMI Sex Age BMI
3 7517 3 710"
35 677° 35 794"
4 709" 4 723"
4. 754" 4. 708"
Male > > - Female > T
5 718 5 818
5.5 875" 55 846"
6 839° 6 780"
Total 783 Total 784"
+p<0.001
Table 3. BMI and Percentage Body Fat* Grouped by Sex and Age
Male Female
years N BMI %BF" years N BMI %BF
3.0 36 15.9 +17 163 +6.2 3.0 37 15.3 431 18.1 +5.7
35 89 16.2 +1.2 18.1 459 35 70 15.8 +14 18.3 +6.1
4.0 96 16.1 +1.3" 17.8 45.5 4.0 72 15.6 14" 18.2 +5.1
45 84 16.0 +1.6 17.9 +6.4 45 108 15.7 +14 185 455
5.0 115 162 +1.7 17.4 +6.0" 5.0 93 16.1 +2.1 19.6 +6.27
5.5 132 165 +23% 18.4 473 55 134 16.0 +1.8" 19.2 +6.7
6.0 119 16.3 2.1 173 +7.2" 6.0 116 16.3 +19 204 +75"
Total 671 16.2 +1.8" 17.7 465" Total 630 15.9 +1.8" 19.1 +637

*Percentage body fat by bioelectrical impedance analysis
*P<0.05 by T-test
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Table 4. Distribution of Percentage Body Fat by Criterion of Body Mass Index
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Sex BMI No(%) BMI 9%BF P-VALUE'
Normal 542(80.8) 15.6£1.0 15.844.7
M Overweight 72(10.7) 17.8+0.5 22.044.8 <0.001
Obesity 57(8.5) 20.5%1.8 30.5+5.4
Normal 510(81.0) 15.3+1.0 17.344.8
F Overweight 74(11.7) 17.6£0.4 24.0+3.7 <0.001
Obesity 46(7.3) 20.1+1.9 31.3%£6.3
*BMI=Body Mass Index, Announced by the Korean Pediatrics Society in 2007.
BMI<85%0,normal; 85%,<BMI<95%,Overweight; BMI >95%,,Obesity.
+Percentage body fat by bioelectrical impedance analysis
+ ANOVA, post hoc test by Scheffe-test
Table 5. Body Fat Percentile Grouped by Sex and Age
Age Percentile
Sex (yrs) 3rd 5th 10th 15th 25th 50th 75th 85th 90th 95th 97th
M 3 3.0 3.0 10.8 12.1 12.6 16.2 20.1 223 23.4 249 249
3.5 8.0 9.6 11.8 13.2 14.6 17.1 20.5 23.4 25.0 27.5 32.6
4 8.8 10.0 11.7 12.6 14.6 17.1 21.1 239 25.1 27.3 29.7
4.5 8.1 9.2 10.1 10.5 13.9 17.7 215 24.8 26.2 28.6 30.2
5 6.0 9.1 10.5 12.0 13.6 16.8 20.3 22.8 254 28.1 31.9
5.5 7.2 8.9 9.8 11.1 12.7 17.9 21.6 24.6 29.2 33.3 35.6
7.5 7.9 10.0 11.2 12.6 16.1 19.6 23.8 27.2 32.7 33.7
F 3 8.9 89 9.5 11.1 155 18.7 21.2 23.3 25.0 28.6 28.6
3.5 79 84 12.2 13.3 15.5 174 21.9 244 26.0 27.3 28.8
4 10.4 10.5 12.7 13.3 14.8 17.6 21.9 23.6 24.3 254 27.8
4.5 7.7 9.4 11.2 12.6 15.0 189 22.0 23.7 253 28.0 28.6
5 10.6 11.1 13.2 14.1 16.1 18.8 21.5 24.7 259 31.7 37.0
5.5 9.5 10.3 12.2 13.5 14.8 18.4 22.6 26.0 28.2 33.5 34.4
6 11.2 11.2 12.0 13.2 14.8 19.5 243 28.1 30.6 364 37.0
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Table 6. Distribution of Percentage Body Fat by Criterion of Percentage Body Fat*

Sex %BF" No(%) BMI %BF* P-VALUE'
Normal 565(84.2) 15.7+1.2 15.7+4.3

M Overweight 69(10.3) 18.21.6 26.242.8 <0.001
Obesity 37(5.5) 203425 33.344.6
Normal 532(84.4) 15.5+1.2 17.2+4.4

F Overweight 64(10.2) 17.6%1.3 27.0+2.7 <0.001
Obesity 34(5.4) 19.8+2.7 33.845.4

*Percentage body fat by bioelectrical impedance analysis,
%BF " <85%,normal; 85%,<%BF" <95%,Overweight; %BF">95%,, Obesity.
+ ANOVA, post hoc test by Scheffe-test

Table 7. Mutual Distribution of BMI and Percentage Body Fat

. " BMI”
Sex | Grouping by %BF Nommal%) Overweight(%) Obesity(%) Total(%) K value P value
Normal(%) 531 (76.5) 47 (7.0) 5 (0.7) 565 (84.2)
M Overwcilght(%) 25 (3.7) 18 (2.7) 26 (3.9) 69 (10.3) 0441 <0.001
Obesity(%) 4 (0.6) 7 (1.0 26 (3.9 37 (5.5)
Total(%) 542 (80.8) 72 (10.7) 57 (8.5) 671 (100)
Normal(%) 482 (76.5) 44 (7.0 6 (1.0) 532 (84.4)
Overweight(%) 24 (3.8 25 (4.0) 15 (2.4 64 (10.2)
F Obesity(%) 4 (0.6) 5 (0.8) 25 (4.0 34 (5.4) 0481 <0.001
Total 510 (81.0) 74 (11.7) 46 (7.3) 630 (100.0)

*BMI=Body Mass Index, Announced by the Korean Pediatrics Society in 2007.
BMI <85 %yp,normal; 85 %0 <BMI<95%j,Overweight; BMI >95Y%,0besity.
+9%BF " <85%,normal; 85%,<%BF " <95%,,Overweight; %BF " >95%,0besity.
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