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Confirmation of Regarding Change of Body Composition and Motor
Fitness with Age by Wavelet Interpolation Method
— Analysis on boys during school age —

Eiji WATANABE 1), Takaaki MISHIMA 2), Katsunori FUJII 3
Kazuyoshi SEKI 4) and Motoki ITO 5)

[Abstract)

There are a few reported simultaneous analyses of changes with age in body
composition, physique and motor performance. In this study we made cross-sectional
measurements of physique, body composition, and motor performance in school-age boys,
and applied wavelet interpolation to the respective growth and development distance
values. We then conducted a trend analysis of the aging distance curve and analyses
of the maximum peak velocity (MPV) and local (LPV) shown in age change velocity
curve against to age. The subjects were 469 schoolboys aged 7 to 14 years. Physique
(height, weight, body mass index: BMI), body fat percentage: %BF, motor performance
(20 m run, pro-agility test, vertical jump, standing long jump, side step, rebound jump
index) were measured. Wavelet interpolation was applied to the age distance values for
physique, %BF, and motor performance, and the following results were obtained. The
MPVs of age shown in the growth velocity curves for height and weight were 13.2 and
13.5 years, which were similar to conventional findings. Overlap was shown in the LPVs
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of BMI and %BF shown in the age change velocity curve, but in the age distance curve
BMI showed a large trend while %BF showed a decreasing trend. These results are new
findings. In motor performance development a mixed type was shown based on the nerve
type of Scammon and the general growth pattern, but in the appearance of the LPV in the
development velocity curves for each motor performance parameter, the 20 m run, pro-
agility test, and side steps were more strongly related to the nervous system. In the vertical
jump and standing long jump, the standing long jump depended more greatly on general
growth pattern. These are the main findings to be emphasized.
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Table 1 Age related change of physical characteristics of subjects

Age n Body hight (cm) Body weight (kg) BMI (kg/m?) Body fat (%)
13 1245 + 53 247 = 47 156 = 1.6 19.1 = 39

51 129.6 + 5.8 282 =56 165 £ 2.2 18.9 = 5.7

9 70 1355 + 53 322 =50 172 £ 2.1 194 + 55

10 79 140.7 = 6.4 34.7 £ 5.7 173 + 22 175 £ 53
11 150 1456 = 7.1 379 £ 6.6 178 = 2.2 15.8 £ 5.5
12 114 150.6 = 7.9 40.7 £ 6.8 181 £ 2.0 13.3 £ 4.0
13 68 160.4 = 8.0 487 = 7.7 19.3 £ 2.0 134 * 45
14 86 166.8 = 5.8 56.5 = 7.6 204 =19 145 £ 39
15 16 170.2 = 4.4 65.3 = 5.6 225 %12 171 = 1.2

ANOVA * * * *

Values are means = SD. *: Significant difference (P < 0.05) by ANOVA
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Fig. 2 MPV and LPV of BMI described by Wavelet
Interpolation Method.

Table 2 Statistics of MPV and LPV in physique
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Fig. 3 MPV and LPV of fat percentage described
by Wavelet Interpolation Method.

MPV LPV of top LPV of bottom
Age (a t MPY Distances Velocity Age at MPV Distances Velocity Age at MPV Distances Velocity
yr) (yr) (yr)
(cm/yr) (cm/yr) (sec/yr)
Body hight (cm) 13.2 156.6 10.2 8.4 128.9 7.1 9.6 136.0 4.7
10.4 140.1 5.6 11.6 145.7 3.6
(kg/yr) (kg/yr) (kg/yr)
Body weight (¢cm) 135 475 9.1 8.4 27.6 6.0 7.3 25.1 -2.1
10.7 35.4 3.6 11.7 38.0 1.6
14.2 53.6 8.5
(%/yr) (%olyr)
Body fat (%) 8.5 18.9 2.5 9.8 18.8 -2.2
10.7 17.3 -1.2 11.9 14.7 -3.1
(BMI/yr) (BMI/yr) (BMI/yr)
BMI 8.4 16.5 1.6 9.7 17.5 -0.2
10.8 17.6 0.4 11.9 17.7 -0.2

MPV: maximum peak velocity, LPV: local peak velocity.
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Fig. 4 MPV and LPV of 20m dash development
described by Wavelet Interpolation Method.

Table 3 Age related change of motor abilityes of subjects
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Age n 20m dash (sec) Ptré)sé‘x(gei:l(i:;y Sg?lrﬁ;n(gcigil € Side step (times) Verti(cczrilllgump RJ index (cm/s)
13 442 = 0.18 6.58 = (.28 138 = 114 38=*5 228 =39 101.8 = 25.2
51 431 = 0.21 6.43 = 0.34 141 = 17.0 39+6 236 =40 98.7 = 28.1
9 70 4.09 = 0.21 6.03 = 0.36 152 + 16.6 43 =6 274 =42 104.8 = 33.0
10 79 3.94 = 0.20 5.86 = 0.30 162 = 15.7 47 £ 5 288 =43 119.0 = 275
11 150 3.83 = 0.17 5.69 = 0.27 175 = 153 49 =5 320 =43 133.3 = 329
12 114 3.68 = (0.24 557 = 0.34 189 = 18.3 53 £6 346 =53 135.3 = 34.7
13 68 349 = 0.21 5.36 = 0.29 207 £ 16.9 56 =8 387 £ 5.7 150.4 + 35.2
14 86 3.39 = 0.18 5.24 = 0.27 218 = 18.1 59 =6 42.2 £ 5.8 163.7 = 36.0
15 16 3.18 = 0.07 5.08 = 0.25 238 * 16.1 60 =3 488 = 2.9 193.2 = 335
ANOVA * * * * * *

Values are means = SD. RJ: rebound jump. *: Significant difference (P < 0.05) by ANOVA.
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Table 4 Statistics of MPV and LPV in motor abilities

V. & &

B9k, LT BMIOII#ZALIcx L T
Jr—7Lv MiEE#EE L. ozl
HED S BMI O MPV 852 L72. € LT, BMI
D MPV SEFG IZRRAER OB R & %2 5 2 & %47
L7z 2O LidBMI &R IERI2E
WSRO 5N TWA Z EIZERNT 5, Lo
L. WRIEMiE o2 bz 53T L 72 b1 T
2%\ T, BMI @ MPV 25K BRBF % MPV &
ST B EBIHETIE 7o ARIFZR ISR 7 —
7 TlEdH HD5. BT O BMI & RIRIRO %
{LERE AR IS B % LPV SERASE 2 2 2 &8
TR ENTZHS, BMI & ARG I3 o i B 1 ih#
W5 & BMIIXIRA O LPV 4F#h DL i 6 A
A &R Ly REEH R 2R O LPV 4E i 2L
BRAETZ RS, SO Eid. WS PIIREY
2B 5 5T BMI 0B KA ]| iﬁ%l’ﬁiwiﬁﬁk%
BERL, XFO X)L IR AR EZ ER L

MPV LPV
Age at MPV (yr) Distances Velocity Age at MPV (yr) Distances Velocity
(sec/yr)
20m dash (sec) 8.9 4.22 -0.23
12.6 3.67 -0.18
(sec/yr)
Pro Agility test (sec) 8.6 6.38 -0.49
10.8 5.81 -0.17
12.9 5.49 -0.20
(cm/yr)
Standing long jump (cm) 12.9 1954 19.3 8.7 143.1 12.9
10.8 166.1 12.4
(times/yr)
Side step (times) 9.2 41.7 5.5
12.2 51.9 4.3
(cm/yr)
Vertical jump (cm) 8.6 24.1 0.7
11.0 30.3 3.2
13.0 36.5 4.3
(cm/s/yr)
Rebound jump index (cm/s) 10.4 117.3 17.1
13.4 143.8 14.6

MPV: maximum peak velocity, LPV: local peak velocity.
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