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Abstract
Relationship between toe and ankle muscle strengths and plantar pressure
distributions during turn in male high school soccer players: With a special reference

to prevention stress fracture of fifth metatarsal.

Yoshimasa Fujita

In the present study, we initially assessed the relationship between high school soccer
players’ toe and ankle muscle strengths and types of ground surfaces they play at
ordinary. Then, we investigated the relationship between muscle strengths of the foot
and distribution of plantar pressure. Finally, we attempted to investigate the
prevention stress fracture of fifth metatarsal

Study 1: The study population consisted of 19 high school boys who played division 1
league soccer in Tokyo on an artificial surface and 30 high school boys who played
division 1 league soccer in Chiba on a clay surface. The mean age, height, and weight of
the artificial surface group were 16.9 years, 173.0 cm, and 65.4 kg, respectively,
whereas those of the clay surface group were 16.8 years, 172.5 cm, and 63.6 kg,
respectively. We compared the toe and ankle muscle strengths in both groups. Our
results showed that strength of both the toe and ankle plantar flexors was stronger in
the group that played on the clay surface.

Study 2: This study population consisted of 10 high school boys who played division 1
league soccer in Tokyo on an artificial surface. The mean age was 16.9 years, mean
height was 174.1 cm, and mean weight was 64.9 kg. We measured the plantar pressure
distribution in a 10-m turn-and-dash and evaluated the relationship between the toe
and ankle muscle strengths and plantar pressure distribution. Our results showed
that the weighted value of plantar pressure in the lateral plantar area (A5) was higher
than that in the other areas (p < 0.01). The weighted value of plantar pressure in the
left lateral plantar area (A5) was 39.2 + 8.7 kg and that in the right lateral plantar
area was 39.8 = 14.0 kg. The toe strength / weight were left: 0.32 + 0.09, right: 0.31 %

0.09. Players with greater toe muscle strength had decreased weighted value of

27



plantar pressure in the lateral plantar area (A5) [left: r = -0.75 (p < 0.05); right: r =
-0.82 (p < 0.0D)].

Both toe and ankle strengths were higher in the group that played on the clay ground
surface than the group that played on the artificial ground surface. Greater toe muscle
strength may have the benefit to soften the weighted value of plantar pressure of the

lateral plantar area (A5) that is important during execution of turns.
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JERHER 1 5 /) B/ % v A
iz H* E el A vl E* A

T
n=30

ANLERE
n=19 0.300.07 0.30£0.06 0.41£0.06 0.41%£0.05 0.45+0.05 0.45£0.05 0.20£0.03 0.20%+0.04 0.19+0.04 0.20£0.04

0.32+0.06 0.34£0.06 0.43%£0.05 0.43+0.04 0.49%0.04 0.49+0.05 0.22%0.03 0.21£0.03 0.22+0.03 0.22+0.03

*p<005 *¥¥:p<0.01
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% 2. BEEHN DB E Tt o - BESEOE R EME &
KRB N & OHBEREE (NLER=104)
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6. AL RAMEROZETY 7 OMEME (NTEH=104)

Al A2 A3 A4 Ab A6
ER 14.8+12.1 8.0*x5.4 22+15 1.3%x1.0 41.9%+10.9 12.3+8.8
B e e
(kg)
Hi2 17.1%+15.7 7.0%3.8 4.5+3.7 2.1+19 41.4%+125 15.2+12.9
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