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( Abstract )

A Clinical Study on Growth of Children Based on
Analyzing Body compositions And Measuring Bone Age

Yun Hye Jin, Lee Yu Jin, Baek Jung Han
Department of pediatrics, College of Oriental Medicine, Dacgu Haany University

Objectives

The purpose of this study is to have better data and to make efficient clinical reviews on pre-school
children's growth based on two measurements; Body composition for measuring body volume and bone
age for potential growth.

Methods

The study was conducted with 221 children(118 of boys and 103 of girls) from three kindergartens.
Body compositions(soft lean mass, body fat mass, percent body fat) were measured by bioelectrical
impedance analysis, bone age was measured by bone density through ultrasonic image of calcaneus.

Results and Conclusions

1. The higher level on weight or BMI, the more averages of soft lean mass, body fat mass, percent
body fat.

2. The average bone ages and bone age-chronological age were lower in under 50 percentile's group,
but it was higher in upper 50 percentile's group. Also, children with high BMI had older in bone
ages and bone age-chronological age.

3. The higher in height percentile based on the bone age; there were more soft lean mass.

4. The averages of bone age and bone age-chronological age were significantly decreased, the more
percentiles of height according to bone age were big, they were higher than total average in under
50 percentile's group of height, lower than total average in over 50 percentile's group of height
in both boys and girls.

5. The average of MPH were significantly decreased in top percentiles of children's height distribution.
Also, in the upper percentiles of height distribution based on bone age were big in only boys.
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6. The body compositions(soft lean mass, body fat mass, percent body fat) were related to body

volume growth, which can be measured by weight or BMI. The bone age, bone age-chronological

age, and MPH were related in terms of hight. The body volume growth was a little bit related

with potential growth.

Key words : Body composition, Bone age, Preschool child, Growth
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Table 1. Anthropometric Characteristics of the Subjects

Sexs Number(%) Age(years) Height(cm) Weight(kg) BMI(kg/m’)
Boys 118(53.4) 6.28+0.31 118.34+4.97 23.52+3.87 16.71+1.83
Girls 103(46.6) 6.29+0.35 117.04%4.57 22.18%3.79 16.09+1.96
Total 221(100) 6.29+0.33 117.74+4.82 22.90+3.88 16.42£1.91
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Table 2. Bone Age and Body Composition(Soft Lean Mass, Body Fat Mass, Percent Body Fat)

Sexs Bone Age (years) Soft Lean Mass (kg) Body Fat Mass (kg Percent Body Fat (%)
Boys 6.55+0.76 17.66%2.27 4.86%5.05 18.24+6.95
Gitls 6.4810.71 16.44+2.01 4.40%2.11 19.06£6.23
Total 6.52+0.74 17.09£2.23 4.653.96 18.62+6.62
Table 3. Averages's Comparison of Body Compositions as Percentiles of Weight
Perc\z:lgj t(%0) N @ Soft Lean Mass (k&) Body Far Mass (kg Bodl;er;:t(%
Boys 15(12.7) 14.65%1.21 2.48+1.19 13.3316.10
>25 Girls 17(16.5) 14.25+0.97 2.31+0.51 12.82+2.63
Total 32(14.5) 14.43+1.09 2.39+0.88 13.0624.52
Boys 22(18.6) 16.28+0.98 3.17£1.10 15.21+4.92
>50 Girls 28(27.2) 15.37+1.24 3.24+0.98 16.29%5.17
Total 50(22.6) 15.77£1.21 3.21+1.03 15.81%5.04
Boys 34(28.8) 17.71£1.49 3.94+1.36 17.03+5.97
>75 Girls 19(18.4) 16.28+1.20 4.12+0.99 18.92+4.39
Total 53(24.0) 17.20£1.54 4.00£1.24 17.71£5.49
Boys 47(39.8) 19.23£2.06 7.09£7.32 22.1116.81
>100 Girls 39(37.9) 18.24+1.54 6.29£2.00 23.83+5.17
Total 86(38.9) 18.78+1.90 6.73+5.57 22.8916.15
Boys 118 0.000%* 0.001%* 0.000%*
P-value Girls 103 0.000%* 0.000%* 0.000%*
Total 221 0.000%* 0.000%* 0.000%%*

Values are Mean=SD
ANOVA test :

2. 4§

significant as compared to control, *;p-value <0.05, **;p-value <0.01
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Table 4. Averages's Comparison of the Items for Growth of Height as Percentiles of Weight

\Wei'ght N %) Bone Age Bone Age- Chronological MPH (cm)
Percentile (%) (years) Age (years)
Boys 15(12.7) 6.49+0.47 0.31+0.55 173.80+3.43
>25 Girls 17(16.5) 6.42+0.83 -0.02£1.07 160.62+4.68
Total 32(14.5) 6.45+0.68 0.13+0.87 166.80+7.83
Boys 22(18.6) 6.31+0.71 -0.05%0.73 173.30+4.57
>50 Girls 28(27.2) 6.43+0.76 0.06£0.80 160.05+3.10
Total 50(22.6) 6.38%0.73 0.01+0.77 165.88+7.64
Boys 34(28.8) 6.8210.81 0.41+0.82 173.84+3.82
>75 Girls 19(18.4) 6.47+0.56 0.20+0.66 159.9743.61
Total 53(24.0) 6.69£0.75 0.33+0.77 168.87+7.67
Boys 47(39.8) 6.50+0.79 0.31+0.80 172.81+3.14
>100 Girls 39(37.9) 6.54+0.71 0.38+0.74 160.91£3.57
Total 86(38.9) 6.52+0.75 0.34+0.77 167.41+6.82
Boys 118 0.078 0.175 0.607
P-value Gitls 103 0.906 0.266 0.729
Total 221 0.167 0.075 0.222
Values are Mean+SD
ANOVA test : significant as compared to control, *;p-value <0.05, **¥;p-value <0.01
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Table 5. Averages's Comparison of Body Compositions as Percentiles of BMI

BMI Percentile (%) N (%) Soft Lean Mass (k@) | Body Fat Mass (kg Percent Body Fat (%)
Boys 95(80.5) 17.314£2.06 4.1845.24 16.20£5.36
>85
irl: 1(78. 15.90£1. S57+1.24 16.87+4.
(Normal) Girls 81(78.6) 5.90£1.70 3.57 6.87+4.78
Total 176(79.6) 16.66+2.20 3.90+3.94 16.51£5.10
Boys 15(12.7) 19.12£2.58 6.38+1.81 23.391+4.31
Q
>)5. Girls 11(10.7) 17.35%1.74 6.37+1.13 25.334+3.50
(Over weight)
Total 26(11.8) 18.37+2.40 6.38+1.53 24.21+£4.03
Boys 8(6.8) 19.05£2.75 10.19+2.67 32.88+5.15
<95
= H +1.29 + +
(Obesicy) Girls 11(10.7) 19.46£1.29 8.59+1.58 28.91+3.51
Total 19(8.6) 19.29+1.98 9.26£2.20 30.58+4.61
Boys 118 0.003%* 0.002%%* 0.000%*
P-value Girls 103 0.000%* 0.000%%* 0.000%*
Total 221 0.000%%* 0.000%* 0.000%*

Values are Mean=SD

ANOVA test :

significant as compared to control, *;p-value <0.05, **¥;p-value <0.01

Table 6. Averages's Comparison of the Items for Growth of Height as Percentiles of BMI

BMI Percentile (%) N (%) Bone Age (years) Bone Age- Chronological Age (years) MPH (cm)
Boys 95(80.5) 6.50+0.70 0.19£0.73 173.50£3.66
>85
irl; 81(78. .50£0.71 .18+0.84 160.35+3.49
(Normal) Gitls (78.6) 6.50+0.7 0.18%0 60.35+3.49
Total 176(79.6) 6.50%0.71 0.194+0.78 167.45%7.48
Boys 15(12.7) 6.68+0.98 0.57%0.86 172.70£3.21
>95
irl; 11(10. 6.2510.61 0.14+0.6 160.50+2.8
(Over Weight) Girls (10.7) 5 S5 5 7
Total 26(11.8) 6.50%0.86 0.39+0.79 167.54+6.85
Boys 8(6.8) 6.9310.96 0.63+1.10 172.4444.62
<
:9,5 Girls 11(10.7) 6.53%0.81 0.344+0.80 161.1845.32
(Obesity)
Total 19(8.6) 6.70£0.87 0.46+0.88 165.9247.53
Boys 118 0.256 0.088 0.577
P-value Girls 103 0.519 0.815 0.779
Total 221 0.556 0.214 0.688

Values are Mean=SD

ANOVA test :
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significant as compared to control, *;p-value <0.05, **¥;p-value <0.01
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Table 7. Averages's Comparison of Body Compositions as Percentiles of Height
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Height Percentile (%) N (%) Soft Lean Mass (kg) Body Fat Mass (kg) Percent Body Fat (%)
Boys 28(23.7) 17.58£2.51 6.00£9.82 16.95+8.65
>25 Girls 25(24.3) 17.1242.00 5.24+2.56 20.90£6.70
Total 53(24.0) 17.36£2.27 5.64%7.30 18.81+7.97
Boys 27(22.9) 18.00+2.09 4.20£1.91 17.19+5.47
>50 Girls 23(22.3) 15.97+191 3.78+1.40 17.48+4.50
Total 50(22.6) 17.07£2.24 4.01£1.69 17.3345.00
Boys 27(22.9) 17.06%2.03 4.27£1.93 18.45%7.37
>75 Girls 19(18.4) 16.69+1.65 4.29+£2.17 18.6616.56
Total 46(20.8) 16.91+1.87 4.28+2.01 18.54+6.97
Boys 36(30.5) 17.91£2.38 4914+1.93 19.88+6.04
>100 Girls 36(35.0) 16.13£2.18 4.28+2.01 19.00£6.58
Total 72(32.6) 17.02+2.43 4.60£1.99 19.44+6.29
Boys 118 0.402 0.526 0.310
P-value Girls 103 0.153 0.106 0.294
Total 221 0.759 0.168 0.385
Values are Mean+SD
ANOVA test : significant as compared to control, *;p-value <0.05, **¥;p-value <0.01

Table 8. Averages's Comparison of the Items for Growth of Height as Percentiles of Height

Height Percentile (%) N (%) Bone Age (years) | Bone Age- Chronological Age (years) MPH (cm)
Boys 28(23.7) 6.71£0.86 0.43+0.85 174.91+3.21
>25 Girls 25(24.3) 6.57£0.78 0.324+0.92 162.62%3.40
Total 53(24.0) 6.65£0.82 0.38+0.88 169.11£7.01
Boys 27(22.9) 6.79+0.81 0.55+0.83 174.22%3.19
>50 Girls 23(22.3) 6.74%0.89 0.45+0.98 161.39+3.60
Total 50(22.6) 6.77£0.84 0.50+0.90 168.32+7.28
Boys 27(22.9) 6.37+0.70 0.09+0.67 173.76+3.93
>75 Girls 19(18.4) 6.35+0.52 0.00£0.59 160.34+2.32
Total 46(20.8) 6.36+0.62 0.05%0.63 168.22+7.46
Boys 36(30.5) 6.39+0.64 0.08+0.68 171.08+3.13
>100 Girls 36(35.0) 6.32%0.58 0.04+0.68 158.42+3.37
Total 72(32.6) 6.35+0.61 0.06%0.67 164.75£7.15
Boys 118 0.064 0.035* 0.000%*
P-value Girls 103 0.118 0.152 0.000%*
Total 221 0.004%* 0.003%** 0.003%**
Values are Mean+SD
ANOVA test : significant as compared to control, *;p-value <0.05, **¥;p-value <0.01
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Table 9. Averages's Comparison of Body Compositions as Percentiles of Height According to Bone Age

Height Percentile For Bone Age (%) N (%) Soft Lean Mass (kg) | Body Fat Mass (kg) | Percent Body Fat (%)
Boys 33(28.0) 16.18+2.03 3.80+2.10 17.23+7.87
>25 Girls 25(24.3) 14.90+1.12 3.58%1.21 17.80£4.70
Total 58(26.2) 15.63%1.81 3.71£1.76 17.47+6.64
Boys 18(15.3) 17.18+1.35 4.69£2.75 19.28+8.00
>50 Girls 16(15.5) 15.53+2.31 4.3742.16 19.85+7.32
Total 34(15.4) 16.41+2.01 4.54%2.46 19.55£7.58
Boys 26(22.0) 17.45%1.87 4.5242.45 18.5216.66
>75 Girls 27(26.2) 16.67%1.77 4.16£2.11 17.92£6.67
Total 53(24.0) 17.05+1.85 4.33+2.27 18.21£6.61
Boys 41(34.7) 19.19£2.12 6.01+7.86 18.43+5.96
>100 Girls 35(34.0) 17.77£1.57 5.19£2.38 20.48+6.22
Total 76(34.4) 18.54+2.00 5.64+5.97 19.3746.13
Boys 118 0.000%* 0.295 0.764
P-value Girls 103 0.000%* 0.026%* 0.262
Total 221 0.000%* 0.038* 0.310

Values are Mean+SD
ANOVA test : significant as compared to control, *;p-value <0.05, **¥;p-value <0.01

Table 10. Averages's Comparison of the Items for Growth of Height as Percentiles of Height According to Bone Age

Height Percentile For Bone Age (%0 N (%) Bone Age (years) | Bone Age - Chronological Age (years) MPH (cm)
Boys 33(28.0) 7.28+0.69 1.04+0.63 175.09+4.02
>25 Girls 25(24.3) 7.04+0.87 0.95+0.86 161.10£3.17
Total 58(26.2) 7.17+0.77 1.00+0.73 169.06+7.88
Boys 18(15.3) 6.74%0.80 0.45+0.82 173.75+4.34
>50 Girls 1&(15.5) 6.46+0.76 0.11+0.79 161.28+4.16
Total 34(15.4) 6.61£0.78 0.29+0.81 167.88+7.58
Boys 26(22.0) 6.25+0.54 0.02+0.44 172.42+3.31
>75 Girls 27(26.2) 6.46£0.57 0.07£0.71 160.22+4.32
Total 53(24.0) 6.36+0.56 0.05+0.59 166.21£7.25
Boys 41(34.7) 6.09+0.36 -0.27£0.43 172.28+2.65
>100 Girls 35(34.0) 6.10£0.35 -0.22+0.42 159.80+3.08
Total 76(34.4) 6.09£0.35 -0.25£0.43 166.53+6.88
Boys 118 0.000%%* 0.000%%* 0.004%*
P-value Girls 103 0.000%%* 0.000%%* 0.418
Total 221 0.000%* 0.000%* 0.140

Values are Mean+SD
ANOVA test : significant as compared to control, *;p-value <0.05, **¥;p-value <0.01
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