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Fig. 1 : Sample of sound spectrogram
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Fig. 2 : Results of the analysis of formant frequencies
of the Figure 1 sound spectrogram
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Abstract Mouthguards are well known for reducing oral and facial injury during contact sports, and the use
of this device is gradually spreading among athletes. However, mouthguards are hardly used by school chil-
dren. On a questionnaire survey, children indicated dissatisfaction with their mouthguards and complained of
speaking difficulties. This study investigated the sound pattern while wearing the mouth-formed-type and
custom-made-type of mouthguards. The subjects of this study were six children belonging to a Karate-do
sport club.

They recited the [sa/ [ta) [ra/ lines of Japanese words while wearing and not wearing a mouthguard.
Analysis of utterance patterns was performed using on sound spectrograms and the first and second format
frequencies were measured.

As a result, significant acoustical influences were observed in subjects wearing a mouthguard. The influ-
ence of the custom-made-type mouthguard was slightly greater than that of the mouth-formed-type mouth-
guard, however there was no significant difference. The vowel formant frequencies of [i] and [u] utterance
were significantly changed, those of [o] and [a] were slightly changed and those of [e] were intermediate. The
consonant formant frequencies of the [sa] [ta] and [ra] lines showed little difference.

195



