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Abstract
Introduction:Habitual unilateral chewing develops subconsciously and serves as an example for lateral
preference. This study aims to assess the possible impact of chewing side preference to facial
asymmetry, temporomandibular joint (TMJ) and oral hygiene and existence of any link between the
preferred chewing side (PCS) and handedness. Materials and Methods: A 2-month cross-sectional
(observational) study was performed on 76 healthy dentate subjects [24 males (31.6%) and 52 females
(68.4%)] with a mean age of 20.8 ± 1.5 years who participated in this study according to the selection
criteria. Results: A total of 75 subjects out of 76 (98.6%) were observed to have a PCS. Out of them, 38
chewed on their right and 37 on the left side. Of the 74 right-handed subjects, 48.6% chewed on the right,
50% on the left and 1.4% chewed equally on both the sides. Conclusion: Chewing side preference has a
detrimental effecton theTMJof the corresponding side and is also related to lateral facial asymmetry,which
suggests that examination and recording of chewing side preference merit consideration in routine dental
examination and treatment planning.
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Introduction

The physiology and biophysics of the natural
mastication of humans plays an important
role in understanding the development of the
stomatognathic system.[1,2] Mastication can be
bilateral or unilateral. For most of the human
activities, there exists a ‘lateral preference’, that
is a tendency to use one side of the body more
than the other. Habitual unilateral chewing
develops subconsciously and may serve as an
example for lateral preference. Several studies
have been performed to link the preferred
chewing side (PCS) to handedness, but they
were unable to derive a definite link between
these two attributes.[3]

Unilateral chewing habits of individuals have
been cited as one of the possible etiological
factors of lateral facial asymmetry that can
worsen over the years,[4,5] which may be due
to the under-development of the non-chewing
side and relative development of the chewing
side. It is commonly accepted that unilateral
chewing has a potentially high traumatic effect
on the temporomandibular joint (TMJ).[6] The
mechanical stresses frommastication affect the
TMJ aswell as the dento-facialmorphology[7,8]
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chronic unilateral chewing during develop-
mental stages could predispose an individual
to temporomandibular disorders (TMD)
characterised by pain in the pre-auricular area
and the TMJ, soreness of masticatory muscles,
limitation/deviation during opening/closing of
the mouth in the lower jaw, noises in the TMJ
duringmandibular function, restrictedmobility
and trismus.

Unilateral masticatory habit usually leads to
accumulation of plaque and calculus on the
contralateral side, leading to dental caries and
gingival and periodontal problems.[9,10]

However, there is a lack of research to link
chewing side preference with oral hygiene
status quantitatively. Thus, this study would
aim to assess the impact of chewing side
preference on facial symmetry and the TMJ.
Anotherobjectivewas tocompareandcontrast
the oral hygiene of the two sides of the mouth
by assessing carious status, gingival status and
periodontal status of each side.

Materials and Methods

Ethical approval for this study, protocol no
MCODS/198/2013 and ref no 12075
(Institutional Ethical Committee) was
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provided by the Ethical Committee of Manipal college of
dental sciences affiliated to Manipal University, Mangalore,
on 9th February 2013. The study was performed on dental
students as a cross-sectional (observational) study. Subjects
were provided with a patient information sheet with no
emphasis on the chewing side, to reduce bias, and a
written informed consent was obtained in English. The
Fédération dentaire internationale (FDI) tooth numbering
system was used in the study. The sample comprised of 76
healthy dentate subjects [24 males (31.6%) and 52 females
(68.4%)] with a mean age of 20.88 ± 1.54 years. All
individuals with full dentition (except third molars) and good/
fair oral and general health were included and individuals
with noticeable facial deformities or disfigurement, severe
malocclusion, periodontal scaling done within the last 2
months, history of periodontal breakdown, history of
parafunctional habits, history of maxillofacial surgery or
jaw injuries and orthodontic treatment concluded in the
last 2 years were excluded from the study.

The decayed missinf filled surfaces (DMFS) Index was
used for the carious status and was assessed for only the
posterior teeth (pre-molars and molars) of each side of the
mouth separately. The scores for the two sides were then
compared. Silness and Loe’s Plaque Index was assessed for
the four gingival areas (disto-facial, facial, mesio-facial
and lingual surfaces) of only the maxillary and mandibular
first molars (tooth numbers: 16, 26, 36 and 46,
respectively). The scores were calculated separately for
both the sides of the mouth and then, compared to each
other. The two sides of the mouth were also checked for the
presence of calculus. Assessment was done by employing
Loe and Silness’ Gingival Index, and the teeth in
consideration were maxillary and mandibular first
molars (tooth numbers: 16, 26, 36 and 46, respectively).
The scores were calculated separately for the two sides of
the mouth and then, compared to each other. Periodontal
status was assessed by measuring the depth of gingival
sulcus with respect to the maxillary and mandibular
permanent first molars (tooth numbers: 16, 26, 36 and
46, respectively). The average probing depth was
calculated for the right side (with respect to tooth
numbers 16 and 46) and the left side (with respect to
tooth numbers 26 and 36) and compared to each other.

Determination of chewing side preferencewas done by a visual
spot-checking method in which subjects were instructed to
chew gum on their posterior teeth, while filling out an
anonymous questionnaire. After a 15 s time interval, they
were asked to stop chewing and to smile to observe the side
onwhich the gum is positioned (right or left). This process was
performed twice. This was further confirmed by asking the
subjects to chew 4–5 almonds (as test food), while a video
camera recorded the displacement of the chin. A slow-speed
video playback was used to identify the observed preferred
chewing side (OPCS). Through awell-designed questionnaire,
self-awareness of one’s chewing habit and handedness were

found (after the visual spot-checking and confirmatory
chewing tests were performed) and compared to the
respective subject’s OPCS.

Facial symmetry was determined by checking for chin
deviation from the midline and comparison of the widths
of the lateral halves of the face by clinical examination in
which the two lateral halves of the subject’s face were
assessed by overhead view. This was confirmed by facial
photography using a frontal photo in which midline (line
joining the glabella and philtrum of upper lip) was marked,
and it was assessed as to which side the chin deviates from the
line. The left and right sides of the facial photograph were cut
in the median line and were re-united with the mirror images
of their respective halves using the software ‘Inverted Image
2.3.5’ (software company: ZXT 2007; Freeware). In this way,
two facial photos were reconstructed using the mirror images
of the two sides of the face. This helped in determining which
hemiface (left/right) is wider than the other. Photo of the face
taken from below the chin-up was also used, and the lateral
halves of the face were compared and the chin deviation was
assessed.

The subjects were asked for any history regarding the
TMJ, which includes pain in the joint, difficulty in wide
opening of the mouth, and joint sounds heard while
opening of the mouth in the written questionnaire. This
was followed by a clinical examination which involved an
inspection of the joint (the subject was asked to open/close
the mouth to observe for mandibular deviation or
deflection from the midline during joint movement),
palpation of the joint (to check for tenderness) and
auscultation of the joint (to check for joint sounds −

clicking: unilateral/bilateral).

Results

A total of 75 subjects out of 76 (98.6%)were observed to have a
PCS. Out of them, 38 chewed on their right side and 37 on the
left side. Only one subject was observed to chew equally on
both the sides. Regarding the chewing preferences of the 75
subjects, whowere observed to have a definite PCS, 52%were
not aware of their habit to prefer a particular side for chewing.
Of the 74 right-handed subjects, 48.6% chewed on the right,
50% on the left and 1.4% chewed equally on both the sides
[Table 1]. 85.5% of the subjects presented with chin deviation
from themidline, ofwhich 60.6% chewed from their right side.
Among the people with chin deviation towards left, 59.4%
chewed from their left side [Table 2]. 92.1% of the subjects
presentedwith awider hemiface.Of thepeoplewithwider right
hemiface, 69.6% chewed on their right. Among the ones with
wider left hemiface, 87.5% chewed on the left [Table 3]. The
correlation between ‘OPCS’ and ‘comparison of lateral facial
halves’ was found to be statistically significant (P < 0.05).

57.9%of the individuals presentedwith jawdeviation/deflection
towards a particular side during TMJ function. The correlation
between ‘OPCS’ and ‘jaw deviation/deflection’was found to be
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statistically significant (P < 0.05) [Table 4]. 56.6% of the
subjects had TMJ clicks, of whom 39.5% had bilaterally
clicking TMJs [Table 5]. The correlation between ‘OPCS’
and ‘carious status’ was found to be statistically significant (P
< 0.05) [Table 6]. The correlation between ‘OPCS’ and ‘plaque’
was found to be statistically significant (P< 0.05) [Table 7]. A
total of eight people (10.5%) showed the presence of calculus, of
whomfour hadmore calculus towards the right (all left-chewers)
and four had more calculus towards the left (all right-chewers)
[Table8].Allof the left-sidechewershadagreatergingival index
score [Table9] andgreatermeanprobingdepth [Table10] for the

right side of themouth,whereas 93.3%of the right-side chewers
had a greater score for the left side of themouth and 92.3%of the
right-side chewers had greater mean probing depth towards the
left side of the mouth. The correlation between ‘OPCS’ and
‘periodontal health (gingival index and periodontal probing
depth)’ was found to be statistically significant (P < 0.05).
Bothof the left-handed individualshadahigherplaque index(PI)
score on the left, whereas, of the right-handed subjects who
showed unequal PI scores for the two sides of themouth, 54.5%
had more plaque towards the left side [Table 11]. Of the eight
subjects who showed presence of calculus, 50% had more
calculus deposits towards right side (all of them right-

Table 2: ’opcs’ v/s chin deviation from midline

Chin
deviation
(’B’)
towards

Observed preferred
chewing side (OPCS)

Total no.
[% of

sample size
(n=76)]

P
value

Right Left
No. (% of

’B’)
No. (% of

’B’)

Right 20 (60.6%) 13 (39.4%) 33 [43.4%] 0.071

Left 13 (40.6%) 19 (59.4%) 32 [42.1%]

Total 33 (50.7%) 32 (49.3%) 65 [85.5%]

Table 4: ’opcs’ v/s mandibular deviation/deflection

Jaw
deviation/
deflection
(’D’)
towards

Observed preferred
chewing sidE (OPCS)

Total no.
[% of

sample size
(n=76)]

P
value

Right Left
No.

(% of ’D’)
No.

(% of ’D’)

Right 20 (83.3%) 4 (16.7%) 24 [31.6%] 0.000

Left 1 (5.0%) 19 (95.0%) 20 [26.3%]

Total 21 (47.7%) 23 (52.3%) 44 [57.9%]

Table 5: ’opcs’ v/s clicking of TMJ

TMJ clicks
(’E’)
towards

Observed preferred
chewing side (OPCS)

Total no.
[% of

sample size
(n=76)]

P
value

Right Left
No.

(% of ’E’)
No.

(% of ’E’)

Only right 7 (63.6%) 4 (36.4%) 11 [14.5%] 0.358

Only left 4 (26.7%) 11 (73.3%) 15 [19.7%]

Both R&L 8 (47.1%) 9 (52.9%) 17 [22.4%]

Total 19 (44.2%) 24 (55.8%) 43 [56.6%]

Table 3: ’opcs’ v/s comparison of lateral facial halves

Wider
hemiface
(’C’)

Observed preferred
chewing side (OPCS)

Total no.
[% of
sample
size

(n=76)]

P
value

Right Left
No.

(% of ’C’)
No.

(% of ’C’)

Right 32 (69.6%) 14 (30.4%) 46 [60.5%] 0.000

Left 3 (12.5%) 21 (87.5%) 24 [31.6%]

Total 35 (50.0%) 35 (50.0%) 70 [92.1%]

Table 1: Observed preferred chewing side (‘opcs’) v/s
handedness

Handedness
(’A’)

Observed
preferred
chewing

side (OPCS)

Total no.
[% of
sample
size

(n=76)]

P
value

Right Left None
No. (%
of ’A’)

No. (%
of ’A’)

No. (%
of ’A’)

Right 36 (48.6%) 37 (50.0%) 1 (1.4%) 74 [97.3%] 0.358

Left 2 (100.0%) 0 (0.0%) 0 (0.0%) 2 [2.7%]

Total 38 (50.0%) 37 (48.7%) 1 (1.3%) 76 [100.0%]

Table 6: ’opcs’ v/s DMFS index score

Higher
DMFS
score (’F’)
towards

Observed preferred
chewing side (OPCS)

Total no.
[% of

sample size
(n=76)]

P
value

Right Left
No.

(% of ’F’)
No.

(% of ’F’)

Right 1 (4.0%) 24 (96.0%) 25 [32.9%] 0.000

Left 21 (91.3%) 2 (8.7%) 23 [30.2%]

Total 22 (45.8%) 26 (54.2%) 48 [63.1]
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handed) and 50% had more calculus towards the left side
(25% of them left-handed). Although the correlation between
handedness and calculus was statistically significant (P< 0.5),
there was a lack of clinical significance for the same [Table 12].
65.7% of the subjects with asymmetric widths of lateral facial
halves had awider right hemiface.The remainingwhohadwider
left hemifaces were all right-handed [Table 13].

Discussion

This cross-sectional study examined the prevalence and self-
awareness of chewing side preference and correlation of PCS
with handedness, facial asymmetry, TMJ and oral hygiene in
a sample population of 76 young adults [24 males (31.6%)
and 52 females (68.4%), with a mean age of 20.8 ± 1.5 years].

For assessing the PCS, two test foods were used: chewing
gum (soft) for the preliminary test and almonds (hard) for
the confirmatory test. This was so because food texture
influences the side preference.[11]

The study confirmed that bilateral chewing is common,
which is in agreement with other studies.[3,12] Almost
equal prevalence of the right and left chewing sides was
observed, as found by Pond et al.[12] However, no
significant relationship was observed between PCS and
handedness, as was the case in the study conducted by
Martinez-Gomis et al.[3] In addition, this study also tried
to analyse the self-awareness of chewing side preference
among unilateral chewers and found that more than half
of the individuals with a definite chewing side were

Table 7: ’opcs’ v/s plaque index (PII) score

Higher
PII score
(’G’)
towards

Observed preferred
chewing side (OPCS)

Total no.
[% of

sample size
(n=76)]

Pvalue

Right Left
No.

(% of ’G’)
No.

(% of ’G’)

Right 2 (5.6%) 34 (94.4%) 36 [47.3%] 0.000

Left 31 (96.9%) 1 (3.1%) 32 [42.1%]

Total 33 (48.5%) 35 (51.5%) 68 [89.4%]

Table 8: ’opcs’ v/s presence of calculus

More
calculus
(’H’)
towards

Observed preferred
chewing side (OPCS)

Total no.
[% of

sample size
(n=76)]

P
value

Right Left
No.

(% of ’H’)
No.

(% of ’H’)

Right 0 (0.0%) 4 (100.%) 4 [5.2%] 0.084

Left 4 (100.0%) 0 (0.0%) 4 [5.2%]

Total 4 (50.0%) 4 (50.0%) 8 [10.5%]

Table 9: ’opcs’ v/s gingival index (GI) score

Higher
GI score
(’I’)
towards

Observed preferred
chewing side (OPCS)

Total no.
[% of

sample size
(n=76)]

P
value

Right Left
No.

(% of ’I’)
No.

(% of ’I’)

Right 0 (0.0%) 12 (100.0%) 12 [15.8%] 0.000

Left 14 (93.3%) 1 (6.7%) 15 [19.7%]

Total 14 (51.9%) 13 (48.1%) 27 [35.5%]

Table 10: ’opcs’ v/s mean periodontal sulcus depth

Greater
probing
depth (’J’)
towards

Observed preferred
chewing side (OPCS)

Total no.
[% of

sample size
(n=76)]

P
value

Right Left
No.

(% of ’J’)
No.

(% of ’J’)
Right 0 (0.0%) 7 (100.0%) 7 [9.2%] 0.002

Left 12 (92.3%) 1 (7.7%) 13 [17.1%]

Total 12 (60.0%) 8 (40.0%) 20 [26.3%]

Table 11: Handedness v/s plaque index (PII) score

Higher
PII score
(’G’)
towards

Handedness Total no.
[% of

sample size
(n=76)]

P
value

Right Left
No.

(% of ’G’)
No.

(% of ’G’)
Right 36 (100.0%) 0 (0.0%) 36 [47.3%] 0.244

Left 30 (93.8%) 2 (6.3%) 32 [42.1%]

Total 66 (97.1%) 2 (2.9%) 68 [89.4%]

Table 12: Handedness v/s presence of calculus

More
calculus
(’H’)
towards

Handedness Total no.
[% of

sample size
(n=76)]

P
value

Right Left
No.

(% of ’H’)
No.

(% of ’H’)
Right 4 (100.0%) 0 (0.0%) 4 [5.2%] 0.016

Left 3 (75.0%) 1 (25.0%) 4 [5.2%]

Total 7 (87.5%) 1 (12.5%) 8 [10.5%]
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not aware of their habit to prefer a particular side during
chewing.

In this study, facial symmetry was assessed clinically as well
as by using frontal facial photographs, and a significant
correlation was found between facial symmetry and widths
of the lateral facial halves. Of the 70 individuals (92% of the
total) who presented with unequal widths of lateral facial
halves, a wider hemiface was observed corresponding to the
side of chewing preference in 75% of the cases. This may be
explained by the hypothesis that mechanical stresses from
mastication result in functional adaptive response by the
facial bones, particularly the mandible.[7] This study made
use of only clinical examination and photography for
assessment of lateral facial asymmetry, but a better and
more precise analysis of the same can be made by using
radiographic aids.

TMJ examination was done to assess joint pain/tenderness,
TMJ clicks andmandibular deviation/deflection on the mouth
opening. Chewing side preference has been associated with
unilateral signs and symptoms of TMD,[6,13] which may be
the result of the morphological changes that take place in the
TMJ due to unilateral mastication.[8] This study also found a
significant correlation between PCS and jaw deviation/
deflection during TMJ function (i.e. during the mouth
opening); 58% of the population presented with mandibular
deviation duringTMJ function, ofwhom89%showed deviation
towards the chewing side. Thus, chewing side preference has a
possible detrimental effect, mainly on the TMJ corresponding to
the PCS. However, there was a lack of significant relationship
betweenTMJ clicks and chewing side preference. Thismight be
due to the fact that the subjects were selected from a general
population. Since this was not a case–control study, TMD
symptoms were not severe enough for the subjects to seek
treatment. This may explain the lack of statistical support in
this study.

Unilateral masticatory habit leading to accumulation of
plaque and calculus on the contralateral side has not seen
much quantitative research; therefore, dental indices were
used in this study. Significant correlation of PCS was

found with dental caries (using DMFS Index), plaque
(using Plaque Index) and periodontal health (using
Gingival Index and calculating mean depth of
periodontal sulcus). The number of subjects who
presented with different index scores for the two sides
of the mouth was recorded, and it was then assessed as to
which side of the mouth had greater score. 90% of the
individuals presented with unequal plaque scores for the
two sides of the mouth, and 95% of them had more plaque
on the side opposite to their chewing side. As plaque is the
main etiologic factor for dental caries and periodontal
diseases, the observations pertaining to carious, gingival
and periodontal statuses were also in accordance to that of
the plaque status. Hence, subjects with chewing side
preference have a comparatively poor oral hygiene
status in the side of the oral cavity opposite to their
respective chewing sides.

An individual’s handedness is also an important factor in
determining the relative oral hygiene statuses of the two
sides of the mouth. Right-handed subjects have better ability
toaccess the left quadrants of themouth toperformoral hygiene
procedures, resulting in better plaque control in the left side of
themouth (andvice versa); thiswas studiedbyKadkhodazadeh
et al.[14] In this study, statistically significant correlation was
found between handedness and presence of dental calculus
in the oral cavity, but the relationship of handedness to
plaque index scores was not statistically significant. This
might be due to the fact that plaque was assessed only on
certain index teeth and that too only in their gingival areas.
Disclosing agents for plaque assessment can be used to get
better results in this field.

Conclusion

This study has helped to determine the correlation of chewing
side preference with facial asymmetry, TMD and oral hygiene
status. Since the awareness of this habit is low among the
population, it necessitates the need to spread awareness of
unilateral mastication and its ill-effects in the dento-
facial region. Chewing side preference causes relative
development of the corresponding side of the face in
relation to the other half, resulting in lateral facial
asymmetry. It also has a harmful effect on the TMJ
corresponding to the chewing side, thereby predisposing to
TMJ disorders. The oral hygiene status of the contralateral side
is adversely affected, predisposing it to caries and periodontal
issues. The findings suggest that examination and recording of
chewing side preference merits consideration in routine dental
examination and treatment planning. However, further
investigation is needed to clarify the clinical relevance of
these findings. Because of the cross-sectional design of this
study, it cannot be demonstrated whether chewing side
preference is the cause or the result of facial asymmetry,
TMD and poor oral hygiene. Longitudinal studies are
needed to clarify the cause–effect scenario of these
correlations.

Table 13: Handedness v/s comparison of lateral facial
halves

Wider
hemiface
(’C’)

Handedness Total no.
[% of

sample size
(n=76)]

P
value

Right Left
No.

(% of ’C’)
No.

(% of ’C’)
Right 44 (95.7%) 2 (4.3%) 46 [60.5%] 0.512

Left 24 (100.0%) 0 (0.0%) 24 [31.6%]

Total 68 (97.1%) 2 (2.9%) 70 [92.1%]
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