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RRSCBEHK]
Seasonal variation of physical fitness, anthropometric characteristic and sprint
running movement in track and field athletes of high school student
Aya Miyamoto

[PURPOSE] The purpose of this study was to investigate seasonal variation of
physical fitness and sprint running movement in track and field athletes of high
school student.

(METHOD] Eleven boys (pre-season: height 170.5+4.9cm, body weight 61.2+
4.1kg, middle of season: 170.7%4.9cm, 60.2+4.2kg, off-season: 170.7%+5.0cm, 61.4
+3.5kg) participated in this study. Subjects belonged to track and field club of their
high school. Body composition and physical fitness were determined 3 times a
year; pre-season, middle of season, and the off-season. Measurements of
anthropometric characteristic were height, body weight, the limb length, the limb
girth, subcutaneous fat thickness, and muscle thickness. We applied test of physical
fitness that included measurements of 4 specific motor qualities: sprint running
performance, jumping performance, medicine ball throw, joint torque of knee and
ankle. Sprint running movements were filmed around the 50m point from the start
line during a 100m using high-speed cameras (250fps, 1/500sec). A one-way analysis
of variance with Tukey post hoc comparisons was used to locate significant
differences across season. Statistical significance was set at p<0.05.

[RESULTS] No significant differences were found in height, body mass, the limb
length, the limb girth except waist, subcutaneous fat thickness across seasons. On the
other hands, significant difference was found in 100m time, maximal running velocity,
joint torque of knee extension, joint torque of knee flexion between pre-season and
middle of season. Therefore, step length, the maximal thigh angle and the maximal leg
front swing velocity was significant difference between pre-season and middle of
season.The increases in maximal running velocity showed a significant positive
correlation with strength length.

[DISCUSSION&CONCLUSION]  Anthropometric characteristics did not change as

results of investigating seasonal variation of physical fitness in track and field athletes

30



of high school student. On the other hand, sprint running performance and joint torque
of knee have improved in physical fitness. Moreover, sprint running movements
changed across season. These results indicated that improvement of sprint performance
can be caused by the increase in the stride length and the improvement of joint torque of

knee.
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F1 HRE O IR

HEEE V=X RITY | =X (T2 —X%(T8)|  p<0.05
BEg G | 168 £ 0.7 | 172 + 0.7 | 175 + 0.7 |T1<T2<T3
HE (em) [1705 £ 49 |170.7 += 4.9 |170.7 + 5.0

AE (kg) | 61.2 * 41 | 602 * 42 | 614 =+ 35
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K2 FRERCIR T DHEERENB L ORI 5 e 0IEE

WEEA V=AVRHITL) | =X u(T2) | =X UR(TS) p<0.05
100m# A A (sec) | 12.06 = 0.27 | 11.74 = 0.31 11.82 = 0.27 T1>T2
Vmax (m/sec)| 9.38 + 0.23 9.66 = 0.32 957 + 0.26 T1<T2
CMJ (cm) | 4460 £ 6.20 | 46.77 = 5.81 | 46.76 = 5.50
SJ (cm) | 38.16 = 4.96 | 40.12 = 4.23 | 40.35 = 4.21
DJ30 (cm) | 3427 = 813 | 3870 = 552 | 36.75 £ 6.01
DJ40 (cm) | 35.18 = 6.97 | 4043 = 6.21 38.87 + 17.06
DJ50 (cm) | 35.75 = 6.92 | 41.18 =+ 6.09 | 39.70 = 7.90
100mBD  (#%) 3720 = 3.19 { 3518 + 1.83 35.73 + 2.16
MBF (m) 10.50 = 0.92 | 1042 = 1.29 11.31 = 141
MBB (m) 11.01 = 1.23 11.23 = 1.54 11.67 £ 148
KE (Nm) | 145.28 =+ 32.29 | 179.58 + 33.48 | 178.82 + 21.35| T1<T2, T3
KF (Nm) { 88.75 =+ 15.56 |115.74 =+ 15.15 | 125.97 + 20.45| T1<T2, T3
PF (Nm) | 143.95 =+ 55.10 | 175.62 + 24.18 | 177.26 + 29.77
DF (Nm) | 39.19 = 4.62 | 4260 + 4.00 | 41.26 = 4.71
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# 3 FHHERCBIT BESICRIT BEEOHEE
HEEE A VHEITY) | =X UH(T2) =X 1% (T3) Heat
gE (m) |1705 + 49 | 1707 = 49 | 1707 + 50
thiE  ke) | 612 + 41 | 602 = 42 | 614 + 35
FEE (em) | 317 + 20 | 315 + 21 | 316 + 19
g MEE  (m) | 241 = 1.0 | 243 + 10 | 244 + 10
X AME (m) | 411 + 16 | 41.0 + 15 | 410 + 14
THE (m) | 396 + 18 | 395 =+ 18 | 395 + 1.7
B m) | 273 + 12 | 264 + 13 | 265 + 12
AR (em) | 250 + 09 | 246 = 09 | 249 + o7
%{ ABEFH (m) | 51.3 + 1.6 | 501 + 18 | 506 + 18
B OFRE (m) | 371 + 12 | 367 + 12 | 366 + 1.0
WaF (em) | 875 + 18 | 86 + 23 | 872 + 21
YAk (m) | 723 + 19 | 695 + 24 | 713 + 23
bty (m) | 889 = 27 | 875 + 18 | 877 + 22
MBS (mm) | 22 + 05 21 + 04 25 + 05
R mm) | 15 + 03 15 =+ 03 16 + 02
FegE mm) | 3.0 + 05 31 + 0.7 38 + 0.9
B BRRTEE mm) | 37 + 05 30 + 0.7 32 + 1.0
B AR (mm) | 36 + 10 36 + 0.7 44 + 13
= FRERTE mm) | 23 =+ 04 22 + 04 21 + 04
R @ mm) | 33 + 10 36 + 10 33 + 1.0
#TEH (mm) | 51 + 1.0 47 + 1.2 52 + 09
B (mm) | 38 + 1.0 36 + 1.0 35 = 1.0
MBS mm) | 214 + 20 | 216 + 15 | 235 = 15 | T1 T2<T3
RERTES (mm) | 272 + 27 | 263 + 41 | 290 = 26
g CHOEH (um) | 297 & 22 | 333 £ 33 | 209 = 32 |T1TI<T2
(R OABEATES (mm) | 516 =+ 3.1 | 508 + 42 | 528 + 44
KEE%E5 (mm) | 621 + 35 | 654 + 49 | 657 + 45
TRERTES (mm) | 282 + 22 | 286 + 29 | 283 + 22
THE%E (mm) | 67.3 + 37 | 69.0 = 33 | 676 + 27
& (mm) | 184 + 48 | 175 + 49 | 183 + 41
B @mm) | 154 = 21 | 161 + 17| 172 = 16
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# 4 FPTEIZRIT 5 100m £HEEFTOAE, AELEIME I OMHEHE

NHFIER V=X VEITD | —XoHhT2) | v—X%T3) | p<0.05
BAKELEE (m/sec)| 10.09 = 026 | 1049 + 0.37 | 1038 = 0.31 | T1<T2
vy F Hz) | 449 =+ 0.13 444 + 0.18 451 + 0.22
AbMFA4 FE  (m) 2.07 = 0.06 2.18 = 0.11 2.15 = 0.13 | T1<T2
R OIERAEAEE deg) | 1454 = 69 | 1464 = 49| 1472 £+ 59
PEHIBE DRXEARI A (deg) 54.3 + 5.1 526 + 5.4 56.3 = 3.4
HEHUBS OISR (deg) | 1454 = 51| 1463 + 4.1 | 1481 + 5.8
BB ORREASI A (deg) | 1185 = 4.2 | 1128 = 65| 1156 = 4.2
FEBAEA AN (Adeg) 74 = 3.9 59 = 26 75 + 35
ReEAEi A B (Adeg)| 58.0 = 7.3 58.8 + 8.8 58.1 + 5.0
FlEfHTAE  (deg) 359 = 6.5 330 £ 6.3 36.5 + 3.9
by ETAE (deg) 64.3 = 4.7 69.1 = 4.2 65.5 = 4.0 | T1<T2
ROMLAE  (deg) 276 + 36 314 = 4.4 30.6 = 3.7
Bl & TR (deg/sec) |-1080.0 + 103.0 [-1104.9 + 107.7 |-1110.6 + 105.4
B HIFAEE (deglsec) [ 691.3 = 652 | 7404 = 609 | 716.6 = 58.2
R H UAHEEE (deg/sec) | 7226 = 79.3 | 8203 + 879 | 7142 = 73.5 | T1, T3<T2

39




£5 V—RAURIE =R UHOBTEERENRD bNIEEHEDOELE L Vmax, i
KEMEEBIOR N F4 R L OEBRF

Vmax BRKEMEE RAbI7AFE
Vmax 1.000
BREODEE 0.788 * 1.000
RIS E b v -0.137 0.012 -0.333
R R by 0.445 0.107 0.473
AilREAS 0.108 -0.538 -0.627
s 0.010 0537 -0.542
o« ARIAFRE 0.347 0.730 * 1.000
& S 0.506 0.135 -0.467
ﬁ LT 0.017 0115 0.137
Ry LA 0.347 0.304 0.634 *
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