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ABSTRACT

RESUMO

Objective: This study determined whether ‘chewing
side preference’ (CSP) is correlated to ‘chewing side
preference during the first chewing cycle’ (CSP1ºC)
in the deciduous, mixed and permanent dentitions.
Methods: Three-hundred subjects were divided in 3
groups: Group 1 – 100 children 3-5 years old, primary
dentition; Group 2 – 100 children 6-12 years old,
mixed dentition; Group 3 – 100 subjects 18-47 years
old, permanent dentition. CSP was determined using
a method developed by McDonnell et al. Subjects were
given a piece of gum and the position of the chewing
gum was recorded 7 times as right or left. Subjects
were classified as ‘observed preferred chewing side’
(OPCS) when they performed 5/7, 6/7 or 7/7 strokes
on the same side. OPCS corresponded to the CSP.
CSP1ºC was determined using a method developed
by Hoogmartens and Caubergh (1987). Subjects
were given five pieces of gum and five pieces of bread
and the position of the chewing gum at first chewing
cycle was recorded as right or left. For each subject,
an index (I) was performed. Chi-square (X2) and phi
correlation (r) tests were used to investigate significant
correlations between CSP and CSP1ºC. Results:
There was a strong positive and significant correlation
between CSP and CSP1ºC for primary dentition (p
= 0.000; r = 0.82), for mixed dentition (p = 0.000;
r = 0.81) and a very strong positive and significant
correlation for permanent dentition (p = 0.000; r =
0.90). Conclusion: CSP can be significantly correlated
to CSP1ºC for primary dentition, mixed dentition and
permanent dentition, and these are strong positive
relationships for primary and mixed dentitions and very
strong positive relationship for permanent dentition.

Objetivo: Este estudo determinou se o ‘lado preferencial
mastigatório’ (LPM) é correlacionado com o ‘lado
preferencial no primeiro ciclo mastigatório’ (LP1ºCM)
nas dentições decídua, mista e permanente. Métodos:
Trezentos indivíduos foram divididos em 3 grupos: Grupo
1 – 100 crianças de 3-5 anos, dentição primária; Grupo
2 – 100 crianças de 6-12 anos, dentição mista; Grupo 3
– 100 indivíduos de 18-47 anos, dentição permanente.
O LPM foi determinado usando o método desenvolvido
por McDonnell et al. Indivíduos recebiam um pedaço de
goma de mascar e, durante a mastigação, foi anotado
o lado (esquerdo ou direito) por 7 vezes. Os indivíduos
foram classificados como ‘lado preferencial mastigatório
observacional’ (LPMO) quando realizavam 5/7, 6/7
ou 7/7 mordidas do mesmo lado, correspondendo,
portando, ao LPM. O LP1ºCM foi determinado usando o
método desenvolvido por Hoogmartens e Caubergh. Os
indivíduos recebiam 5 pedaços de goma de mascar e 5
pedaços de torrada, e a posição da primeira mordida foi
anotada (esquerdo ou direito). Cada indivíduo recebeu
um index (I). Os testes Qui-quadrado (X2) e Correlação
de Phi (r) foram utilizados para avaliar as correlações
significantes entre LPM e LP1ºCM. Resultados: Houve
forte e positiva correlação significante entre LPM e
LP1ºCM para as dentições decíduas (p = 0,000; r =
0,82), para dentição mista (p = 0,000; r = 0,81) e muito
forte e positiva para dentição permanente (p = 0,000;
r = 0,90). Conclusão: LPM pode ser significantemente
correlacionado com LP1ºCM para todas as dentições, e
essas correlações são fortes e positivas para as dentições
decídua e mista e muito forte e positiva para a dentição
permanente.
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Introduction

S

everal studies have been observed the
prevalence of unilateral chewing in different
populations [1-8]. “Unilateral chewing pattern”
occurs when the number of masticatory cycles in
one side is about 30% higher than the number
of masticatory cycles performed on the opposite
side [9,10].
One method used to assess the unilateral
chewing is to observe the occurrence of the chewing
side preference (CSP) [1,11,1-8]. CSP is defined
when ‘mastication is performed consistently or
predominantly on the right or left side of the
dentition’ [1,11]. To assess the CSP, can be used
the direct method by visual observation [2,4]
and indirect methods by electronic programs,
such as cinematography, kinetography and
computerized electromyography [5,6,7,8,12].
The direct method consists in the visual
observation of the side that the bolus is
positioned. This is a simple test, practical, fast
and without misinterpretation. This method
has more accurate than the indirect methods to
assess CSP [7,13].
The use of gum by the visual method to
determine the CSP is preconized by several
authors [1,3,4,7], because it is a food inoffensive
and inexpensive and easily accepted by children
and adults. In addition, is easy to view during
masticatory cycles, did no sprayed and it be
more stable, with minimal changes in size and
consistency [14]. In addition, Varela et al. [7]
noted that there were no significant differences
between the direct method with chewing gum
and indirect method of kinesiography analysis
to determine the CSP.
However, some authors state that if a
CSP exists, it may be more pronounced during
the first strokes, because a bolus of unknown
consistency is tested by the neuromuscular
system [5,15,16]. Hoogmartens and Caubergh
[16] (1987) developed a simple method for
reproducing chewing preference during the
first chewing side (CSP1ºC) and concluded that
CSP1ºC can be considered a new type of lateral
preference. However, some studies have been
used the first stroke to assed the CSP17,18, but
there is no literature research that can state if
CSP1ºC can be correlated with CSP in primary,
mixed and permanent dentitions.
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Searching for answers, this study
investigated whether CSP is related to CSP1ºC
in the primary, mixed and permanent dentitions.
The null hypothesis tested was that the CSP was
not associated with CSP1ºC in primary, mixed
and permanent dentitions.

MATERIAL AND METHODS
1. Participants
This study was approved by the Research Ethics
Committee of the São Jose dos Campos School
of Dentistry – UNESP. A sample of 546 subjects
was selected from a triage at the Department
of Restorative Dentistry, from São José dos
Campos School of Dentistry – UNESP according
to the following inclusion criteria: both genders;
stratification by age (3-5 years old - primary
dentition; 6-12 years old - mixed dentition; adults
aged ≥ 18 years old – permanent dentition); not
having been submitting to previous orthodontic or
functional jaw orthopedic treatment; good general
health; without neurological disorders; subjects at
the permanent dentition stage had to have ≥ 24
permanent teeth (excluding teeth extracted after
surgical and/or orthodontic indications); children
with primary dentition had to have ≥16 primary
teeth; without removable prosthetic restorations
(acrylic- or metal-based) in one or both jaws.
The response rate was 80% (n = 436).
Reasons for non-participation were lack of
interest (50%), health problems (19%), lack of
time (23%) and other reasons (8%).
Of those who responded, 136 subjects were
excluded. The exclusion criteria were: subjects
with presence of oral pain (reports of pain,
complaint of toothache, tenderness to percussion)
and with presence of temporomandibular joint
pain or orofacial muscle pain (reports of pain,
complaint of discomfort or pain on palpation of
condyles or orofacial muscles).
A total of 300 subjects were included in the
calculations of the present study and were divided
into three groups (n-100):
• Group 1 – 100 children 3-5 years old at the
primary dentition stage;
• Group 2 – 100 children 6-12 years old at the
mixed dentition stage;
• Group 3 – 100 subjects 18-47 years old at
the permanent dentition stage.
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3. Chewing preference during the
first chewing side test

One calibrated dentist was responsible
for all of the dental and temporomandibular
joint examinations. Four previously calibrated
examiners were responsible for CSP and CSP1ºC
tests. Training and consensus discussions were
held before and during the study period. The
intra-observer and inter-observer values showed
almost perfect agreement, assessed by the Kappa
coefficient (kappa values varied from 0.87 to
0.96).

The existence of a PCS was determined using a
method developed by Hoogmartens and Caubergh
[16]. Subjects were given five pieces of spearmint
flavored Trident sugarless gum (Adams Brazil)
and five pieces of bread (Magic toast, Marilan
Alimentos S/A, Marília, São Paulo, Brazil),
of the same size as gum. The subjects were
instructed to chew as normal on their posterior
teeth. The position of the chewing bolus at
first chewing cycle was observed by direct
inspection and recorded (right or left). For each
subject, an index (I) was performed: I = (R L)/(R + L), where R was the number of strokes
performed to the right and L was the number
of strokes performed to the left. A “significantly
right” was when I > 0, a “significantly left” was
when I < 0 and “symmetrical” was when I = 0.

2. Chewing side preference test
The existence of a PCS was determined using
a modified test, according to Mc Donnell et
al.(2004) [4]. Subjects were given one piece
of spearmint flavored Trident sugarless gum,
fresh weight of about 1.8g and size about 23 X
18 X 4 mm (Adams Brazil, Bauru, São Paulo,
Brazil). They did not know the purpose of the
research. After a 15-second time interval, the
evaluators asked subjects to stop chewing and to
smile in order to observe on which side the gum
was positioned (right or left). This procedure
was repeated six times with a time interval of 5
seconds between procedures, totaling 7 strokes
recorded as right or left.

4. Statistical Analyses
To determine the prevalence of CSP and CSP1ºC,
descriptive statistics were used. Correlations
between CSP and CSP1ºC were assessed by Chisquare (X2) analysis, at a level of significance
of 0.05 or 5%. The strength of correlation was
assessed by the phi correlation coefficient (r): r
≤ 0.19 - very weak positive correlation; 0.20 ≤
r ≥ 0.39 – weak positive correlation; 0.40 ≤ r
≥ 0.69 - moderate positive correlation; 0.70 ≤
r ≥ 0.89 – strong positive correlation; and 0.90
≤ r ≥ 1 - very strong positive correlation [19].

The CSP of the subjects were classified
according the follow criteria:
Consistent preferred chewing side (CPCS)
- 7/7 strokes on the same side.
Predominant preferred chewing side
(PPCS) - 5/7 or 6/7 strokes on the same side.

This correlation was done between
presence of OPCS/CSP (right or left) and
CSP1ºC (right or left), for example, right-OPCS
and right-CSP1ºC subjects. However, subjects
that have no CSP (3/7 or 4/7 strokes on the
same side) or have CSP1ºC classified as I = 0
were discarded.

Observed preferred chewing side (OPCS) 5/7, 6/7 or 7/7 strokes on the same side.
According to the Mc Donnell et al.
[4]’ classification, all subjects with CPCS or
PPCSs had an OPCS, OPCS to the right or left
corresponding to the CSP to right or left.
Table 1 – Distribution of chewing side preference in Groups 1, 2 and 3

Classification
Group
1
2
3

CPCS/R
29
26
8

PPCS/R
25
31
32

OPCS/R
54
57
40

CPCS/L
17
11
12

PPCS/L
16
14
24

OPCS/L
33
25
36

NP
13
18
24

Total
100
100
100

Legends: CPCS/R=Consistent preferred chewing side/Right; CPCS/L=Consistent preferred chewing side/Left; PPCS/R=Predominant preferred chewing side/Right; PPCS/
L=Predominant preferred chewing side/Left; OPCS/R=observed preferred chewing side/Right; OPCS/L=observed preferred chewing side/Left; NP=Subjects preferred both sides.
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Table 2 – Distribution of Index of CSP1oC in groups 1, 2 e 3

Index (I)

Group

+1
20
29
19

1
2
3

+ 0.8
11
10
6

+ 0.6
5
9
7

+ 0.4
12
5
7

+ 0.2
5
4
6

0

- 0.2

- 0.4

- 0.6

- 0.8

-1

16
18
17

7
4
6

6
8

5
4
7

3
7
2

10
12
15

I > 0 means significantly right; I < 0 means significantly left; I=0 means absent or present on both sides (symmetrical).

Table 3 – Results of Chi-square (X2) and Phi correlation tests for association between CSP and CSP1oC in Groups 1, 2 and 3

Group

Correlation

Phi correlation

X2 p-value

1
2
3

CSP X CSP1oC
CSP X CSP1oC
CSP X CSP1oC

0.82
0.81
0.90

0.000*
0.000*
0.000*

*Significant Correlation.

Discussion
This study investigated whether there is any
association between CSP and CSP1ºC in primary.
In group 1, 49% of the subjects were girls.
The age ranged between 03-05 years of age (mean
= 4.35 years).
In group 2, 59% of the subjects were girls.
The age ranged between 06-12 years of age (mean
= 8.88 years).
In group 3, 71% of the subjects were women.
The age-range was 18-47 years (mean = 23.68
years).

1. Chewing side preference
Table 1 shows the distribution of chewing side
preference in Groups 1 (primary dentition), 2
(mixed dentition) and 3 (permanent dentition).

Primary dentition
29% had a CPCS on the right; 25% had a PPCS on
the right and sixteen; 54% in had an OPCS on the
right and 33% on the left and 13% preferred to
chew on both sides.

2. Chewing preference during the
first chewing side
Table 2 shows the distribution chewing preference
during the first chewing side in Groups 1 (primary
dentition), 2 (mixed dentition) and 3 (permanent
dentition).

Primary dentition
53% had a CSP1ºC on the right; 31% had a
CSP1ºC on the left and 16% preferred both sides
(symmetrical).

Mixed Dentition
57% had a CSP1ºC on the right; 25% had a
CSP1ºC on the left and 18% preferred both sides
(symmetrical).

Permanent Dentition
45% had a CSP1ºC on the right; 38% had a
CSP1ºC on the left and 17% preferred both sides
(symmetrical).

3. Correlation between CSP and
CSP1ºC

26% had a CPCS on the right; 31% had a PPCS on
the right; 57% had an OPCS on the right and 25%
on the left and 18% preferred to chew on both sides.

Table 3 shows the results of the Chi-square (X2)
and phi correlation (r) tests for the correlation
between CSP and CSP1ºC in Groups 1 (primary
dentition), 2 (mixed dentition) and 3 (permanent
dentition).

Permanent Dentition

Primary dentition

12% had a CPCS on the left; 32% had a PPCS on the
right; 40% had an OPCS on the right and 63% on
the left and 24% preferred to chew on both sides.

There was a significant correlation between CSP
and CSP1ºC (p = 0.0000) and a strong positive
correlation (r = 0.82).

Mixed Dentition
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Mixed Dentition
There was a significant correlation between CSP
and CSP1ºC (p = 0.0000) and a strong positive
correlation (r = 0.81).

Permanent Dentition
There was a significant correlation between CSP
and CSP1ºC (p = 0.0000) and a very strong
positive correlation (r = 0.90).

DISCUSSION
This study investigated whether there is any
association between CSP and CSP1ºC in primary,
mixed and permanent dentition. CSP occurs when
over 70% of the masticatory cycles are performed
on the same side [9,10]. According to Mc Donnell
et al. [4], subjects have 2 classifications: CPCS when they chewed 7/7 times on the same side
(100% of the masticatory cycles occur on the
same side); PPCS - when they chewed 5/7 or 6/7
times on the same side (71.4% of the masticatory
cycles occur on the same side). The term OPCS
was used when the subjects were classified as
CPCS or PPCS. Therefore, OPCS corresponded to
CSP (CSP/OPCS = CPCS plus PPCS).
The prevalence of a CSP in children with
deciduous dentition (87%) and with mixed
dentition (82%) is similar with the findings
of McDonnell et al.4 that observe 92% of CSP
in children with mixed dentition. A higher
prevalence of a CSP in children (deciduous
and mixed dentition) compared to adults was
expected because children had in difficulties
lateralizing food smoothly and efficiently
[19,20]. It was expected, therefore, that they
would have difficulty moving a bolus from
one side of the mouth to the other and would
therefore be more likely to chew on one side,
and this preference tends to disappear with age
[4,19,20]. The prevalence of CSP in subjects
with permanent teeth (76%) is similar to the
findings of Christensen and Radue [1], Pond
et al. [2], Kazazoglu et al. [3], Varela et al.
[7], Nissan et al. [17], Reinhardt et al. [12],
Martinez-Gomis et al. [8] , Nissan et al. [18],
who reported prevalence of CSP, respectively:
68%, 77.8%, 88%, 88.4%, 97.4%, 78%, 63.24%
and 97.9%.
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The distribution of the CSP/OPCS in
children at the primary dentition stage was 54%
to the right and 33% to the left; in children at
the mixed dentition stage it was 57% to the
right and 25% to the left; and in subjects with
permanent dentition was 40% to the right and
36% to the left. The results of this study confirm
the findings of Shiere and Manly [21], who
concluded that ‘among children the tendency
to prefer the right side predominates over the
tendency to prefer the more efficient side’ [9,20].
Furthermore, the results of the present study are
consistent with the findings of Christensen and
Radue [6], Varela et al. [21], Nissan et al. [2],
Diernberger et al. [7] and Martinez-Gomis et al.
[11], Nissan et al. [14] who observed a higher
prevalence of CSP to the right in adults with
permanent dentition.
Also, this study demonstrated a higher
prevalence of subjects who preferred to
chew during the first chewing cycle on the
right compared on the left, regardless type
of dentition evaluated: 53% of children with
deciduous dentition, 57% of children with mixed
dentition and 45% subjects with permanent
dentition were “significant right”. Delport et al.
[15] found the proportion of 60% of subjects
(permanent dentition) who performed the first
chewing cycle on the right side and 40% on the
left. Hoogmartens and Caubergh [16] observed
that 56.25% of subjects (permanent dentition)
realized the first chewing cycle on the right
side, 31.25% on the left side and 12.5% had
rates equal to the left and right sides. Nissan et
al. [17] and Nissan et al. [18] observed that,
respectively, 73% and 78.3% of the subjects
had first cycle masticatory on the right side and
27% and 19.1% on the left side. Our results
corroborate the results of these researches,
because there is higher prevalence of preferred
right side in the first chewing cycle, regardless
of the dentition evaluated.
Chewing preference is an innate quality,
centrally controlled and can be affected by social
and personal learning [11,17]. Furthermore,
Hoogmartens and Caubergh [11] stated that
chewing preference could be determined from
the peripheral reflex system, which is often
proposed to explain other lateral preferences.
Diernberger et al. [22] believe that how the
Braz Dent Sci 2013Jan/Mar;16(1)
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right side is generally chosen, irrespective
of peripheral factors, indicates that chewing
preference may be determined by central
nervous system mechanisms, because there
is higher frequency of right-sidedness in the
population.
The null hypothesis was rejected, because
there was a significant correlation between CSP
and CSP1ºC in primary dentition (p = 0.000;
r = 0.82) and in mixed dentition (p = 0.000;
r = 0.81), and these were a strong positive
correlations. In addition, our results showed
that there was a significant correlation between
CSP and CSP1ºC in permanent dentition (p =
0.000; r = 0.90), and this was a very strong
positive correlation.

side preference should be part of the routine
dental examinations, especially in primary and
mixed dentitions. The unilateral chewing pattern
cannot be an acceptable standard in children,
because chewing plays a significant role in
craniofacial development, periodontal tissue
stability, occlusion harmony, orofacial muscle
development, stimulus in the eruption of teeth
and increase in dental arch dimensions [23,24].
The early diagnosis of the presence of the CSP,
particularly in an exclusively or consistent
preferred chewing side pattern, may prevent
the unilateral chewing pattern from triggering
various consequences in the stomatognathic
system in adulthood [25].

The musculature of the stomatognathic
system has a greater power on the working
side, whereas on the non-working side the
musculature has become more elongated and
lowered tone [10]. The first chewing stroke
is realized when the subject unknown the
consistency of food. Thus, the subject uses the
side of more efficiency to start the masticatory
cycle, characterized by work side or preferred
chewing side. Therefore, the preferred chewing
side is always more pronounced during the first
chewing cycle [15].

CONCLUSION

According to Delport et al. [15], when
subjects choose continuously the same side
to performed the first chewing cycle, it can
concluded that this is the preferred chewing side.
The results of this study confirmed the findings
of Kazazoglu et al. [3], who also noted a strong
relationship between the first chewing cycle and
chewing side preference, which was coincident
in 75% of the population. Additionally, Nissan
et al. [17] (2004) and Nissan et al. [18] (2011)
considered that first chewing cycle determines
presence of the CSP.
The results of this study are very relevant
to clinical practice and demonstrated that
to determine the CSP in primary, mixed and
permanent dentitions, it can be used the visual
observation in the first chewing cycle. Also, CSP
may be determined by visual observation at
different chewing cycles.
However, the preferred side in the first
chewing cycle is directly related to the unilateral
chewing pattern [19,20]. Evaluation of chewing
71

According to the methodology used, it can be
conclude that the CSP is correlated with CSP1ºC
in the deciduous, mixed and permanent dentition
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