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ABSTRACT

BACKGROUND
Published literature in exercise physiology has suggested that use of mouthpiece leads to performance improvement. It is
attributed to the appropriate positioning of temporomandibular joint (TM]) which improves blood circulation in the region
surrounding TM]. Mouthpiece will help in achieving required positioning of TM]. Mouthpiece is often used during sports
performance as a protective device. In the event that the mouthpiece could also provide additional benefit of improving
performance, it will prove to be a great boon to the users.

The aim of this study was to find out the effect of mouthpiece and BMI on auditory and visual reaction time.

MATERIALS AND METHODS
A total of 140 healthy medical students participated in the study, which comprised of 50 males and 90 females. An electric bulb
was used to generate visual stimulus while a switch was used to generate auditory stimulus.

RESULTS

Visual Reaction Time (VRT) was reduced among mouthpiece using females with normal weight as compared to non-users
(p<0.01). VRT was seen to be reduced in underweight females using mouthpiece as compared to non-users (p<0.001). Auditory
Reaction Time (ART) was seen to be reduced among overweight females using mouthpiece (p<0.05). Among males using
mouthpiece, the ART and VRT was observed to be reduced across all the BMI categories; however, it was not statistically

significant.

CONCLUSION

Use of mouthpiece improves both auditory and visual reaction time.
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BACKGROUND

In day-to-day life all people are compelled to respond to
certain urgent situations instantaneously, for example, car
driving, answering mobile call! or crossing a road, or catching
a local train, all these require a fast reaction time. Reaction
time is the period that occurs between a stimulus and the
initiation of muscle response.2 It is one of the easiest and
quickest measure of studying information processing ability
of Central Nervous System (CNS) and person’s ability to
concentrate and coordinate. In the existing literature, it is
documented in the previous studies that mouthpiece has
protective as well as performance enhancing ability of the
individual3 The neurophysiological studies suggest that a
relationship exists between cognition, attention, memory and
BMIL.4
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MATERIALS AND METHODS

A total of 140 apparently healthy medical students aged
between 18-20 years were selected as subjects (50 boys and
90 girls). These students were selected after explaining the
purpose of the study and written informed consent was
obtained.

The study participants were included in the study by
applying inclusion criteria of willingness to participate and
readiness to give consent. They were screened for any prior
history of consuming any sedatives, anti-histaminic, alcohol,
regular exercise, martial arts, pranayama, yoga or meditation
which are exclusion criteria.

Subjects’ height and weight were taken and BMI was
calculated by using the formula weight in kg/height in mz2.
The students were categorised as underweight (<18.5
kg/m?2), normal or lean BMI (18.5-22.9 kg/m2), overweight
(23.0 -24.9 kg/m?) and obese (225 kg/m?) based on the
revised consensus guidelines for India.> The visual and
auditory reaction time (Fig A & B) was measured by asking
the subject to open a key Kkept in series with an
electromagnetic time marker as quickly as he/she could do
with the dominant hand after noticing a light or sound
stimulus initially without mouthpiece and subsequently using
mouthpiece. For the purpose of recording VRT with eyes
opened, stimulus used was an electric bulb. The ART and VRT
were calculated by measuring the distance between the point
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of application of stimulus and the response of the subject
were automatically recorded on a moving drum.

The ART was recorded by using two keys and
electromagnetic event marker to a set of batteries in series
(Figure A & B). “0” is the observer’s key (Sound of switch acts
as auditory stimulus) and ‘S’ is the subject’s key. Kymograph
with speed of 640 mm/sec was used to record stimulus. Each
subject sat in a relaxed position with eyes closed and held the
hand switch with a dominant hand, with the hand in position
to press the button to break the circuit.

Students were allowed to undergo practice trials till they
were able to perform the task as required of them. The
shortest VRT and ART were accepted among three trials. The
reaction time for light as well as sound were measured for
each subject.67 All data were expressed as mean * SEM.
Student t test was used for statistical analysis and P value of
<0.05 was considered as statistically significant.

Sample size was calculated by using purposive sampling
technique.

Original Research Article

tvalue 2.05 0.91
P value <0.1 <0.4
Underweight
(n=4)
Mean 0.17 0.13 0.21 0.18
SD 0.052 0.021 0.022 0.059
SEM 0.026 0.010 0.011 0.029
tvalue 1.43 0.96
P value <0.3 <0.4
Overweight
(n=21)
Mean 0.18 0.17 0.20 0.17
SD 0.036 0.029 0.036 0.033
SEM 0.008 0.006 0.008 0.007
tvalue 0.94 0.87
P value <0.4 <0.1
Table 2. Effect of Mouthpiece and
BMI on ART and VRT in Males

RESULTS
ART (sec) VRT (sec)
BMI Without | With | Without | With
Mouth Mouth | Mouth | Mouth
Piece Piece Piece Piece
Normal
Weight
(n=47)
Mean 0.19 0.18 0.19 0.18
SD 0.038 0.037 0.043 0.036
SEM 0.0054 | 0.0051 0.0054 | 0.0049
tvalue 2.7 2.77
P value <0.01* <0.01*
Underweight
(n=26)
Mean 0.184 0.185 0.19 0.17
SD 0.031 0.048 0.039 0.042
SEM 0.0058 0.009 0.007 0.008
tvalue 0.1 1.859
P value <0.09 <0.001*
Overweight and
Above
(n=17)
Mean 0.181 0.184 0.191 0.16
SD 0.037 0.052 0.0303 0.045
SEM 0.009 0.013 0.0072 0.011
tvalue 0.19447 2.39
P value <0.09 <0.05
Table 1. Effect of Mouthpiece and
BMI on ART and VRT in Females
Parameters | ART (sec) VRT (sec)
Without | With | Without | With
Mouth |Mouth| Mouth |Mouth
Piece Piece Piece Piece
Normal
Weight (n=25)
Mean 0.18 0.16 0.195 0.181
SD 0.039 0.026 0.034 0.041
SEM 0.008 0.005 0.007 0.008

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 6/ Issue 02/ Jan. 05, 2017

The results show that the mean height in females was
1.54 m, mean weight was 49.68 kg. Among males mean height
was 1.69 m and mean weight was 59.2 kg. In females with
normal weight the ART and VRT have reduced among the
mouthpiece users as compared to non-users (p<0.01) [Table
1]. In underweight females, VRT was found to reduce among
the mouthpiece uses as compared to non-users (p<0.001)
[Table 1]. In overweight females, VRT was seen less among
the mouthpiece users as compared to Non-users (p<0.05)
[Table 1].

Among the males, ART and VRT was reduced among the
mouthpiece users as compared to non-users; however, this
difference was statistically significant (P<0.1) and (p<0.4)
respectively [Table 2]. Similar findings were observed for the
underweight and overweight males [Table 2].

Auditory reaction time in girls showed a significant
improvement with a use of a mouthpiece vs. without a
mouthpiece (Table 1) in normal weight girls (p<0.01). Visual
reaction time in girls showed that participants performed
slightly better with the mouthpiece vs. without the
mouthpiece (Table 1) for underweight girls (p< 0.01).
Overweight girls showed increase in ART and VRT (Table1).
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Figure 1. Diagram showing the Circuit
for Visual Reaction Time and
Measurement of Visual Reaction Time.2

DISCUSSION

Findings of present study show that auditory reaction time
and visual reaction time decreased comparatively for both
males and females among the mouthpiece users. In our study,
the mean ART was seen to improve with the study
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participants using mouthpiece (160 ms) vs. those without
mouthpiece (189 ms) and VRT was also seen to improve with
mouthpiece (169 ms) vs. without mouthpiece (198 ms). In a
similar study by Garner DP et al8 the mean ART was
significantly improved with mouthpiece use (241.44 ms) vs.
without mouthpiece use (249.94 ms). It has been
documented that clenching of the jaw triggers release of
cortisol hormones. Sports mouthpieces prevent teeth
clenching and relieves pressure on the TM]. By preventing the
excessive production of hormones, the body is able to work to
its full potential. These improvements may be due to an
enhancement in temporomandibular joint (TM]) positioning.8

Studies in the past suggest that by positioning TM]
appropriately leads to improved circulation of blood flow and
oxygenation in the region of TMJ and CNS. Improper
positioning of TM] occludes nerves and arteries of the joint
causing strain to neighbouring tissues, thus compromising
blood flow to TM].8

The most accepted explanation of prolonged VRT as
compared to ART is involvement of certain chemical
changes.®-11 In addition, collateral signal transmission
pathways is another factor contributing to delay perception
of visual stimulus,12 the inherent difference in the kind of
receptor involved at the level of eye (retina) and ear (organ of
corti) and their stimulation.

Auditory reaction time is associated with efficient spiral
organ receptors in the middle ear, which transfer sound to
the temporal lobes of cerebral cortex via sensory neurons.813

There was improvement in ART and VRT in underweight
males with or without use of mouthpiece, while there was
improvement in VRT in underweight girls with or without
use of mouthpiece and decrease in ART without use of
mouthpiece.13 BMI affected the ART, which was an indirect
measure of the sensory motor association.l4 Females had
higher BMI and longer reaction time than males. There was
significant positive correlation between BMI and reaction
time in both males and females. Females had higher BMI and
longer reaction time than males.

There was significant positive association between BMI
and VRT and ART in both males and females. Longer reaction
time and higher BMI in females could be attributed to fluid
and salt retention due to female sex hormones affecting
sensorimotor coordination.15.16

CONCLUSION

The use of mouthpiece improves both auditory and visual
reaction time. Many major athletic events engage the use of
auditory and visual signals and the improved reaction time to
help in achieving desirable performance of the sports
personnel. Hence, athletes may be able to derive additional
benefits in improving their performance by using a
mouthpiece.

Recommendation

It is recommended that mouthpiece could be used as a
routine protective as well as performance aid in all the
sporting events, as well to all the professionals where the
quick reaction time is a matter of concern.
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Limitations

The Sample size used in the present study was small which
led to statistically not significant results and therefore studies
with larger sample would produce statistically significant
results.
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