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The Effect of Wearing a Mouthguard for Electroencephalography (EEG).
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The present study aimed to evaluate the discomfort of mouthguard wearing by means of electroencephalo-

graphy (EEG) analysis.

Fifteen healthy male students (19-28years old) participated. EEGs were recorded from O1 and O2 elec-
trodes. The EEGs were recorded while subjects wore large, medium or small mouthguards, and were also re-

corded before wearing. These recordings were repeated on two consecutive days.

The large mouthguards

were of the covered palate type made for each individual participant. The medium mouthguards were made

by cutting along the 4 -mm outer cervical line of the participant, and the small mouthguards were made by cult-

ting along the cervical line.

There was no significant difference in the Frequencies of a-waves among the three types of mouthguards.

However, the linear spectral of the a-band for medium and small mouthguards were significantly larger than

those for large mouthguards.

Our results suggest that small and medium mouthguards are more comfortable than large ones.
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Fig.1 Mouthguard
outline of buccal and lip side is set 4 mm from the cervical
avoid frenum, and trailing edge is located the first molar.

Medium

Fig. 2 Three types of mouthguard (Thick lines show out-

line of each mouthguards).
Large (L): covered palate type, Medium (M): cut along the
4 mm outer line of the cervical, Small(S): cut along the cer-
vical line.
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Fig.3 Protocol for the experimental procedures and re-
cordings.

The EEGs were recorded while subjects wore large (L),

medium (M), or small (S) mouthguard, and also recorded

before (Pre) the wearings.

The upper figure shows the procedure of preliminary ex-

periment.

The lower figure shows the procedure of primary experi-

ment.

LSREME) %335 L ¢, AHOKREL (EEEX10/
208001, 02) »HEtekL7z. OB, FHER
L HLMEERR (I H 45845 o B OEHLATT0KQ DL I
b E O L7z koL, FEE 0. 31, mi
JEWT$60HZz TIT o 72, MMk, Smsec T & 12 A/D
ZE¥a L, 5.012F% 1 X[ & LT (1024point), & &
7 —1) & (FFT) &217o7z. 20729, FEEK
SEOIEE, 0.1953Hz & 7% ), HORBATE M EUE,
100Hz (lED#E512) & -7z ek LRk o )
L, T—F 777 OISR REIC L o T
L, it e L7 &HBREOZERH O~ AN —

FOREE(L, M, S)ZET, 22N 2X[H(10.24
) 205 4 X (40. 48F0 ) DRk % 5547 L 72,
F72, 8~18Hz DEFIAXRY MVE alid) =7 A
N7 ME L ZLCHAEBAORKE -7 Lo
R E a WO E Lz, 7 — AT,
V= VAT A =T = LB [k -
FFT&~ v 7HLF] ¥ 2 5 & GI-EEGMP Ver. 1. 0%
R L 7=,

o IR D ) =T AT PVIZOWTIE, W
L CRNT 24T > 72,

4. FEEHE

WEFSHTICIE, SPSS (A - ¥ — - T A - T A%t
1 Ver.10) % Hw7-.

A E O 3 TR (2755 (Pre, L ZEA5F,
MZERE R, SEFRED 4KH#E) xBEMH (01, 02)
xEZEH (DAY 1, DAY 2)] Ot &4 72,
RHAERDFRD SN HE121, TROKEIZBNT
XD 5 t MEZITo72. F72, 3KEL EOHERK

123

< AK = FOEHEDIN RIET R

(LM 122V T, Huynh-Feldt 212Xk - T
FHEZ 1 L%, & FIEOFZREEZFHE L 7.
HETH- 725812013, S 524 EILE % Shaffer ®
HEYTITo72. 208, fEHRFEILL %Rz b >
THESEAY &L

i

*

1) adfmiio) =7 A7 kv

Fig. 4 lIZ o o) =7 A7 MV ERT.
iE, 2HMICHZ-T, 01 & 020 e bI3IT
MUY —r %R/ $%bbH, Pre, LEEKT
<, MEFRETRE S EHT575, SEFHTER
A &R L7z

T ORGSR, FRZTICEEEEHD2 (Ta-
blel). ZEHBHITo72L T A, Pre IZHEILTM,
SEAEHEIZ, ZF L CLZEERIZIIL TM, SZEASRE
THEEZRD7 (p<0.05)

2) o WoE W

oD REEEE, O1, O24L|Z Pre & LEXKKT
B, MEBBCTRECETL, SEFHIZIZSHIC
KT LA (Fig. 5). ZOZEAMIZDAY1 & DAY
2 CHm L7,

ST ORGSR, ERRZTICEEEN RO SNz

-
—

DAY1

0.65 r

0.55 F

0.45 F

the linear spectral of a-band

0.35

E 0.65 r

=

o

St

© 055 }

E

-~

Q

o

w045 f

g

(<3}

=

E 0.35 ! 1 ! 1
=] Pre L M S

Fig.4 Results of the linear spectral of o-band (changed to
logarithm).

The EEGs were recorded while subjects wore large (L),

medium (M), or small (S) mouthguard, and also recorded

before (Pre) the wearings.
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Fig.5 Results of frequency of o-wave.

The EEGs were recorded while subjects wore large (L),
medium (M), or small (S) mouthguard, and also recorded
before (Pre) the wearings.
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Table 1 Results of ANOVA for linear spectral and frequency of o-wave.

These degrees of freedom were modified by Huynh and Feldt's epsilon'?.
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linearspectral frequency
df (factor)  df (error) F value df (factor)  df (error) F value
Day (DAY1DAY2) 1 14 298 1 14 0.14
Electrode (01,02) 1 14 042 1 14 0.39
Wearing conditions 262 3668 829" 277 3887 543"
Day X Electrode 1 14 088 1 14 046
Day X Wearing conditions 214 3001 026 287 4168 209
Electrode X Wearing conditions 3 42 031 160 2241 040
Day X Electrode X Wearing conditions 188 2643 106 180 2541 091
#p < 005
#atdp < 0.001
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