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Evaluation of the development of motor ability
in boys (from 2 to 5 years of age) by an allometry analysis

Takehira NAKAO V¥, Atsushi SAITO ?, Tetsuro OGAKI ?
and Shuichi KOMIYA?

Abstract

The purpose of this study was to evaluate the influence of the childhood speed of growth in mass relative to the
speed of growth in stature on the development of motor abilities by an allometric analysis (y=bx“). The materials
used for this study were the longitudinal data of the stature, body mass, body composition, and the motor abilities
of 25 boys whose age ranged from 2.5 to 5.5 years old, performed from 2006-2009. The results obtained were as
follows; 1) The mean allometry coefficients of stature and body mass was 2.04. 2) It may be said that a low group
may have a slightly superior motor ability than the high group where an increase in the body mass is remarkable
when evaluating the motor ability in individuals demonstrating the same stature or the same body mass. 3) We
were not able to determine whether an increase in the body mass was due to changes in the fat-free mass or the fat
mass in this study. Our findings suggested that the development of the motor ability should be taken into account
when evaluating the growth speed of the body composition (FFM and FM), but not the body mass.
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Table 1. Anthropometric measurements and body composition in boys aged 2.5-5.5yr.

2.5yr 3.0yr 35yr 40yr 4.5 yr 5.0yr 55yr ANOVA
MeanSD
Age, yr 25x05 3103 3705 41+£03 4.7 £ 0.5 5103 57+05 *
Stature, cm 93.5 +3.4 987 +36 1022+41 1061 +46 1092+48 1128 +£52 117.0 £ 5.3 *
Body mass, kg 13.79 = 1.0 1545+ 14 16.23 = 1.8 1721 £ 1.7 18.81 £2.2 19.94 £ 2.6 22.03 £33 *
Triceps-SF, mm 11.0 = 1.8 120 £23 9.6 % 1.5 107 = 1.7 10.0 £2.2 11.7£29 11.0 + 4.1 *
Subscapular-SF, mm 6.7+ 1.1 65+13 59+ 1.1 54 +0.9 62+10 7.0 £2.0 6.9+24 *
BMI, kg/m? 15.8 £ 0.8 158 £0.8 15.5 £ 1.2 153 £ 0.9 157 £ 1.2 156 + 1.4 16.1 + 1.8 *
FFM, kg 115+ 0.7 129 £0.9 140 £ 1.0 148 £ 1.0 169 = 1.5 171 £15 185 + 1.6 *
FM, kg 2307 25%06 23+09 2408 1.9+£09 28+12 35+1.8 *
FFML, kg/m’ 13.1 £0.5 133 +£06 134 £ 0.6 132 £ 0.8 142 £09 134 £ 0.9 13.6 £ 0.8 *
FMI, kg/m? 2.6 £0.7 25+05 2.1 £08 2.1 +£0.6 1.6 £0.7 22 £08 25+£12 *
%FM 16.5 £ 4.0 160 +£29 13.6 +42 13.6 + 3.8 9.7 +4.0 13.7 + 4.4 15.1 £5.8 *

Significant level; * p<0.05 Values are meansSD.
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Table 2. Development of the motor abilities in boys aged 3.0-5.5yr.

3.0yr 35yr 4.0 yr 4.5yr 5.0 yr 55yr ANV
Mean+SD
Body supporting duration, sec 8265 152 £109 287 +£203 298 =135 345+169 430197 *
Continuous jump over, sec 7.8+£20 71+14 62 + 1.1 6.1 £0.7 59+06 6.8 +£43 ns
Standing opened eyes, sec 4934 55+3.6 91+50 272=x170 342 +21.6 582 +512 *
25m run, sec 9.0 £ 1.0 7.6 £ 0.9 75+05 6.7+ 04 65+03 6.0 +0.3 *
Tennis ball throw, m 41+19 48 1.8 63+£23 72+£29 92 +22 8.6 +4.1 *
Standing long jump, cm 515175 648 £185 849178 888 +144 1029 165 111.8 169 *
Significant level; * p<0.05  Values are meanSD.
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Fig 1. Body mass and fat-free mass in relation to stature. . .
High (n=5); The group of growth in body mass remarkable. Flg 2. Companson of stature, bOdy mass and bOdY mass

Mean (n=11); All subject. index of low and high allometry coefficient group.

Low (n=6); The group of growth in stature remarkable. )
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Fig 3. Comparison of the FFM, FM, FFMI and FMI of low and high allometry coefficient group.
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Fig 5. Development of the motor abilities in relation to stature of low and high allometry coefficient group.
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