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Investigation on gender differences of muscle characteristics
in junior high school boys and girls with excellent score in motor ability test.

KATSUTA Shigeru, FUJIMOTO Koichi®,  AKIMA Hiroshi**
KUNO Shin-ya™® **, NISHIJIMA Takahiko, TAKAI Shozo,
ITAI Yuji™ *** and NODA Yohei™ * * * *

Six boys (age : 13.7%0. 1) and nine girls (age : 13. 6+ 0.2) with excellent score in motor ability
test were participated in this study. These boys and girls were selected by the results of motor ability test
of which the original population were approximately forty thousands. Muscle cross-sectional area of
femur was determined with Magnetic Resonance Imaging (MRI). From proximal to distal of femoral, 14
axial images in MRI were subsequently taken at a same interval of distance toward the knee. An isokinetic
machine was used to measure the isokinetic muscle strength of knee extension and flexion at five different
angular velocities (30, 60, 180, 300, 450degsec). Maximal anaerobic power test and 40-sec maxim- v
al cycling test were performed using an electricalbraked bicycle ergometer. In each test, the load was ad-
justed relative to body weight. Muscle cross-sectional areas of femur were significantly larger in boys
than in girls. Boys showed greater isokinetic peak torque at higher angular velocity in knee extension and
at all velocities in flexion than those of girls. Anaerobic power (Maximal anaerobic power and 40-sec
maximal cycling test) was significantly greater in boys than in girls. Because of no significant differences
between both sexes in isokinetic peak torque and anaerobic power of per unit muscle area, we concluded

that the differences in performances of these tests might be due to the differences in muscle volume.
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Table 1 Physical characteristics of subjects.
boys(n=6) boy's standards ¥  girls(n=9) girl's standards
Age(years) 13.740.1 13 13.6+£0.2 13
- Height(cm) 164.5%£52 158.3 160.5+4.6 154.5
Weight(kg) 5575.3% T 477 50.3%+4.8 46.6
Pofat 13.5£2.4%* 20.8 14.641.0%* 26.6
LBM(kg) 48.243.7%* T 378 41.7+4.8%* 342
" Upper limb length(cm)  71.2:43.3 68.8 69.73.9% 67.0
Lower limb length(cm) 82.8+2.4 83.6 772%+7.3 80.9
Finger reach span(cm)  163.46.8 158.0 155.1£4.9 153.7
Skinfolds
Back(mm) 7.2 1.9%* 12.5 7.5 1.1%* 14.6
Arm(mm) 7.1E2.1%% 13.1 103k 1.1%+T T 17.2
Chest girth(cm) 83.5+3.1**T 1 763 75.1£2.4 77.3
- Right -
Upper arm girth(cm) ~ 2424+0.7%* 7 T 23.1 223+1.3 23.1
Fore arm girth(cm) 247205+ T T 21.9 22.740.9%* 21.3
Thigh girth(cm) 51.01.8%+* 45.8 50.042.8% 48.0
. Lower leg girth(cm) 34.71.2%% 31.7 3432, 1%* 32.0

¥based on data from Physical Fitness Standards of Japancse Pcople!D

boys vs. boy's standards , girls vs. girl's standards
( TpP<0.0s5, T 1P<0.01)

boys vs. girls

(* P<0.05, **P<0,01)
The values are means=+SD.
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Table 2 Sports test results of subjects.

test battery boys(n=6) boy's standard 3¢ girls(n=9) girl's standard %

50m run (sec) 6.8+0.1%* 1 T 8.0 7.7£0.3%* 8.7
Long jump (m) 462.3%£16.3% 1 T 3846 398.0£13.3*+* 3i8.2
Ball throw (m) 35.0:£4.8%+ 1 T 22.3 23.7£2.3%* 15.3
Pull-ups (times)  12.3:z£2.9%* 4.5 — —
Modified pull-ups (times) — - 56.9 -k 14.4%* 30.1
1500m run (sec) 301.7+16.8%+* 379.6 — —
1000m run (sec) — — 203.9427.9%* 278.2
Side step (point) 48.0k4, 1% 41.9 44,61+3.1* 424
Vertical jump (cm) 63.8£2.3%+T | 48.3 54.6£5.2%* 41.3
Back strength (kg) 136.0£13. 7% T T  94.0 84. 111, 1%+ 73.2
Grip strength (kg) 41.0k5.6% T T 29.8 27.344.6%* 24.8
Trunk extension (cm) 57.0£5.8* 51.1 57.3+£5.0* 53.6
Standing trunk flexion (cm) 13.34£3.3* 10.0 12.9+6.0 13.1
Step test (point)  79.1%10.8* 68.7 80.5411.9%* 64.7

3 bascd on data from Physical Fitness Standards of Japanesc Peoplc! )
(* P<0.05, **P<0.01 )

boys vs. boy's standards , girls vs. girl's standards
boys vs. girls  ( TP<0.05, T T P<0.01)
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Fig. 1 Cross sectional area of three different sites at thigh.

N boys (n=6)Fgirls (n=9) *P<0.05

**p<0.01

HAM

HAM

HAM

CSA, Cross-sectional area of thigh ; M-CSA, Muscle cross-sectional area ;
QF, Quadriceps femoris ; HAM, Hamstrings ; ADM, ‘Adductor muscles ; RF,
Rectus Femoris ; VL, Vastus Lateralis ; VI, Vastus Intermedius ; VM, Vastus

Medialis.
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Fig. 3
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