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Simple Strategy to Prevent Severe Head Trauma in Judo 
—Biomechanical Analysis—
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Abstract
To determine whether the use of an under-mat has an effect on impact forces to the head in Judo, a 
Judo expert threw an anthropomorphic test device using the Osoto-gari and Ouchi-gari techniques onto a 
tatami (judo mat) with and without an under-mat. Head acceleration was measured and the head injury 
criterion (HIC) values with or without under-mat were compared. The use of an under-mat signi!cantly 
decreased (p = 0.021) the HIC values from 1174.7 ± 246.7 (without under-mat) to 539.3 ± 43.5 in Ouchi-
gari and from 330.0 ± 78.3 (without under-mat) to 156.1 ± 30.4 in Osoto-gari. The use of an under-mat 
simply reduces impact forces to the head in Judo. Rule changes are not necessary and the enjoyment and 
health bene!ts of Judo are maintained.
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Introduction

Judo is one of the popular sports originated from 
Japan. As judo is performed in Olympic Games, this 
is widely performed in school or public facilities 
for education, training, or recreation. The growing 
popularity of judo has been focusing attention on 
injuries that may occur during judo practice in addi-
tion to bene!ts. Especially, cerebral concussions have 
often occurred in judo athletes. Pieter estimated the 
rate of cerebral concussions in young judo athletes 
as 2.38/1000 male athlete exposure and 2.92/1000 
female athlete exposure.11) Furthermore, unfortunately, 
severe head injuries have often occurred in judo. 
Neurosurgeons in Japan reported 122 moderate to 
severe head injuries due to sports managed in an 
university hospital.3) They suggested that 20 patients 
were injured by judo and of them, four patients 
suffered from acute subdural hematoma. Nishimura 
et al. reported other 4 cases of acute subdural hema-
toma due to judo practice, patients were all young 
males aged from 14 to 24.9) Recently, in Japan, at 
least 30 severe head injuries have been reported from 
2003 to 2010. Most of them (28 out of 30) suffered 

from acute subdural hematoma.8) Acute subdural 
hematoma associated with judo occurs primarily in 
adolescents and young adults due to the head contact 
to the tatami (judo mat). In throwing techniques of 
judo, a technique to minimize the contact of the 
head, neck, and other vital parts of the body to the 
tatami, called “Ukemi,” is learned and performed 
when fallen or thrown. However, as for the young 
beginner or inexperienced persons, this technique 
is not adequately performed, they sometimes attack 
their head and thereby suffer severe head injuries. 
Therefore, for preventing severe judo-related inju-
ries especially for youth, interventions to scienti!c  
veri!cations are necessary.

The judo mat is either the tatami or similarly 
acceptable material approved by the International 
Judo Federation. In Japan, though most judo training 
halls are well equipped and the tatami is laid with 
shock absorber, there are some schools and public 
facilities where the tatami is simply laid on the 
"oor. As there is no shock absorber, a player can 
experience large external impact forces when landing 
on the tatami. The characteristics of the tatami are 
well de!ned and regulated. However, there are 
currently no regulations regarding the need of a 
shock absorber.Received September 18, 2012; Accepted October 29, 2012
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