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Mandible Position and Chewing Preference Side Do Not Alter
Plantar Support in Children Aged 4—-11 Years
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ABSTRACT

Introduction: Mandible positioning can cause global postural adaptations. Physiotherapists and dentists try to relate the mandible position
and chewing side to plantar support; however, this indication is uncertain.

Objectives: To check the existence of a relationship between mandible position, preferred chewing side, age, and plantar support in children.

Materials and methods: This is a cross-sectional study with 93 children, aged between 4 and 11 years. Photogrammetry was used to confirm
the mandibular positions (centralized, to the right, and to the left), and baropodometry was used to measure plantar support. The mandibular
displacement distance to the right and left was evaluated, and the plantar support in the three mandibular positions was compared as a function
of age (4-7 and 8-11 years) and preferred chewing side.

Results: There was greater mandibular displacement in left laterality [13 (9—-19) cm] compared to right laterality [7 (3.50-12.00) cm] (p < 0.01).
Mandibular position did not alter mean pressure, maximum pressure, or plantar support surface (p > 0.05). With the mandible centralized,
higher mean pressure, maximum pressure, and surface area were observed in the left foot (p < 0.01). Older children showed greater mandibular
displacement to the left (p < 0.01). No differences were observed for the variables of plantar support as a function of age (p > 0.05) and chewing
side (p > 0.05). There was a moderate to strong correlation between age, body mass, height, and plantar surface area (0.63 < r < 0.83; p < 0.05)

and between mean and maximum pressures of plantar support (0.58 < r < 0.89; p < 0.05).

Conclusion: Mandibular position, age, and preferred chewing side do not influence plantar support in children.
Keywords: Comprehensive healthcare, Photogrammetry, Postural balance, Vertical dimension.
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INTRODUCTION

The human body has the ability to adopt postural alterations
and direct muscle activity to counteract the force of gravity.'
Maintaining an orthostatic posture in a stable position is only
possible through precise neuromuscular coordination,? with
postural adjustment mechanisms involving muscle activations
controlled by the central nervous system (CNS) and mediated
by integrated multisensory inputs (visual, vestibular, and
somatosensory).?

Although Solovykh et al. claim that only approximately
2% of postural balance is influenced by the stomatognathic
system,* proprioceptive input from occlusion plays a vital
role in maintaining adequate postural control.’ In response to
these stimuli, muscle contractions occur that seek better balance,
with a direct relationship to the position of the skull and spine.
It is believed that mandibular movements and positions may
be associated with postural changes, since the sensorimotor
system of the mandible is capable of modulating and stabilizing
postural control.® It should be noted that other factors could
also interfere with mandibular position and displacement and
plantar support, such as intrinsic factors (bone growth, crossbite,
midline deviation between the dental arches, oral breathing) and
extrinsic factors (use of pacifiers and bottles, thumb sucking,
chewing side preference, fractures, and lower limb injuries). In
addition, itis claimed that afferent signals from dental occlusion,
external disturbances, or pathological conditions can affect body
balance.”

Studies indicate that changes in jaw positions have an effect
on postural stability,® and in conditions of permanence of
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postural alterations, the muscles will be able to move the jaw to a
more comfortable position.'® Therefore, mandibular movements
and positions can trigger postural reflexes to correct deviations
and keep the body in balance. As a consequence of postural
adjustments, alterations in plantar support may occur to favor
postural balance,'” and in the plantar pressure.'?

The relationships between the mandible, postural control,
and plantar support were presented by Valentino et al., who
detected correlations between the occlusal plane and activation
of the muscles of the plantar arches in young adults.'® Cuccia
and Caradonna state that a change in mandibular position can
lead to alterations in proprioceptive and periodontal afferents,
with influence on the oscillatory pressure center of the body.?
In addition, malocclusion and its treatments can influence body
posture, foot contact with the ground, and body center of
mass.'* On the contrary, Ferrario et al.,'” Perinetti,'® and Perinetti
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et al.,”” did not find differences between postural parameters,
mandibular resting position, and tooth intercuspation.
Manfredini et al. state that in the literature there is no conclusion
regarding the influence of mandibular position on the area of
foot inclination.'®

Despite clinical practice pointing out the possibility of
interrelationships between mandibular position and plantar
support, this relationship has not yet been confirmed, since the
results presented to date are conflicting, the studies present
methodological bias, and few are directed at children. Thus, the aim
of the present study was to check the existence of a relationship
between mandibular position, preferred chewing side, age, and
plantar supportin children. The initial hypothesis was that plantar
support would be greater on the side of mandibular displacement
and the preferred chewing side, and that older children would have
greater plantar support.

MATERIALS AND METHODS
Study Design and Setting

This is a cross-sectional study in the area of motor control and
biomechanics, with healthy children aged 4-11 years, and was
approved by the University’s Research Ethics Committee (Opinion
No. 4,346,542). As the study was conducted with children, those
responsible for them were instructed about the study, signed the
informed consent form, and were present during the evaluations. In
addition, the children were guided and questioned, and consented
to participate in the study.

The children were evaluated at the school or at the dental
office, in a previously prepared room with good lighting and a
temperature maintained between 26 and 28°C. Only the child, the
legal guardian, and the researchers were in the room at the time
of data collection. The evaluations were carried out in 2019 during
the regular school period.

Participants

The sample calculation was performed using data from the study
“reliability of measurements of plantar support and postural control
in children aged 4-12 years—analysis by baropodometry.”® The
values considered for the analysis were maximum pressure of
the right plantar support (1.04 + 0.48) and maximum pressure of

the left plantar support (1.25 + 0.53), which established a sample
of 93 children.

Healthy children of both sexes, between 4 and 11 years old,
right-handed or left-handed, who could be in normocclusion,
distocclusion, or open bite, were included, recruited from dental
offices and mainstream schools. Exclusion criteria included painful
auditory, visual, vestibular, neurological, temporomandibular, or
musculoskeletal disorders; pharmacological treatments; history of
orthodontic treatment; difficulty moving the mandible to the right
and/or left side; and those with anterior and posterior crossbite. Two
female children were excluded due to previous lower limb fractures.

Data Collection

The sample characterization data (name, sex, age-group, body
mass, and height) were obtained on the day of the evaluation and
duly registered in the baropodometry software.

For the analysis of mandibular position, face photogrammetry
was used, with markers located on the right tragus and mental
symphysis, without any pain or discomfort.?’ The images were
taken with the mandible centralized (Fig. 1B), lateralized to the right
(Fig. 1A) and to the left (Fig. 1C).

To avoid possible biases, the sequence of mandibular positions
(maximum intercuspation, right and left lateral) was previously
established using the software, placed sequentially in sealed
envelopes, and numerically sequenced. These envelopes were
opened only at the moment of the evaluation. The child was
familiarized with the mandibular positions in right and left laterality
in maximum range of motion. After understanding the lateral
mandibular positioning, the evaluation by photogrammetry was
started.?’

For the results of the mandibular displacement, the distance
between the right tragus and the mental symphysis was
established by means of linear lines using ImageJ® software
(National Institutes of Health, United States of America),
with the mandible in maximum intercuspation (centralized
mandible), and with displacement to the right and to the
left. To define the mandibular displacement, the difference
between the distances found (in mm) was established—with
the mandible centralized and positioned to the right (right
distance = tragus-mental symphysis distance with mandible
centered—tragus-mental symphysis distance with mandible on

Figs 1A to C: Positioning of markers and mandibular position used for analysis. (A) Mandible lateralized to the right; (B) Centralized mandible;

(C) Mandible lateralized to the left
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the right), and then between the centered and left-positioned
mandible (left distance = tragus-mental distance with centralized
mandible—tragus-mental symphysis distance with mandible on
the left). These differences were considered for the analyses.
Imagel® software was used to establish the measurements of
distances in pixels, which were later transformed into cm using
PixelConverter® software.

In each position of the mandible, in addition to the image
for photogrammetry, analyses of plantar support were collected
using the BaroScan® baropodometer (Londrina, Parana, Brazil). For
the baropodometer evaluation, the children were positioned in
orthostatism, in a comfortable position, with their feet positioned as
proposed by Bittar et al.'”” The plantar support variables considered
for the analysis were mean pressure (kgf/cm?), maximum pressure
(kgf/cm?), and plantar surface area (cm?), bilaterally.

Three photogrammetry and baropodometry collections
were performed, and the child remained on the baropodometer
for 15 seconds for each mandibular position. At the end of each
collection, the child got off, walked around freely, and was
then directed to get on the baropodometer again for the next
assessments, with a 1-minute interval between them. The mean
of the three results for each mandibular position was considered
for analysis.

After establishing the mandibular position, a single researcher
performed the images for photogrammetry and a second
researcher performed the collection with the baropodometer. At
the end of the photogrammetry and baropodometry evaluations,
each child was offered a cheesy roll, and the first bite established
the preferred chewing side.

Data Analysis

The Shapiro-Wilk test analyzed the normality of the data, which
are described as median (interquartile range). The Wilcoxon
test compared the differences in mandibular displacement to
the right and left, and the variables of plantar support with the
mandible in these two positions. Friedman'’s test was used to
compare the variables of plantar support with the mandible in the
three positions (maximum intercuspation, lateralized to the right,
and to the left). Comparison analyses of plantar support variables
as a function of age (4-7 years and 8-11 years) and as a function of

the preferred chewing side were performed using the Wilcoxon
test. The significance level was set at 5%.

Analyses of correlations between age, body mass, height,
mean pressure, maximum pressure, and surface area were
conducted using Spearman'’s correlation coefficient. Correlations
were considered insignificant (r < 0.30), weak (r = 0.30-0.49),
moderate (r = 0.50-0.69), strong (r = 0.70-0.89), and very strong
(r>0.90).2

REesuLTs

In total, 93 children were evaluated—49 girls and 44 boys.
These children were divided according to age from 4-7 years
old (34 children: 17 girls and 17 boys) and from 8-11 years
old (59 children: 32 girls and 27 boys). The results of sample
characterization, plantar support, and mandibular lateral
displacement are shown in Table 1. Of the 93 evaluated children,
87.9% were right-handed. As expected, when divided by age-
group, differences were established in age, body mass, and height.
However, mandibular displacement was always greater on the left
and in older children (Table 1).

The results of plantar support with the mandible centralized,
displaced to the right, and to the left showed that there was no
difference in mean pressure, maximum pressure, and plantar
surface area (Table 2).

Thus, as the results established that mandibular position did
not alter plantar support, the support between the right and left
feet (mean pressure, maximum pressure, and plantar surface area)
was compared only with the mandible in maximum intercuspation
(centralized mandible). The results always established greater
support on the left foot (p < 0.01) (Fig. 2).

For the total sample (n = 93), there was a moderate correlation
between age-group, body mass, height, and the plantar surface
area of support on the right and left limbs. Weak correlations were
found between age-group, body mass, height, mean pressure, and
maximum pressure of the support on the right and left (Table 3).
In addition, the correlation between mean right foot pressure
and maximum right foot pressure was p = 0.85 (p = 0.000), and
between mean left foot pressure and maximum left foot pressure
was p =0.89 (p =0.000).

Table 1: Results of sample characterization and comparisons according to age-group

Total sample (n = 93)

Children aged 4-7 years (n = 34)

Children aged 8-11 years (n = 59) p*

Age years 8(7-9) 6 (5-7) 8 (8-9) 0.000
Body mass (kg) 27 (21-34) 19.50 (17-22) 27 (24-32.25) 0.000
Height (m) 1.30(1.21-1.41) 1.24 (1.15-1.33) 1.30(1.16-1.43) 0.020
Mean pressure on right foot (kgf/cm?) 0.14 (0.12-0.16) 0.14(0.11-0.16) 0.13(0.12-0.15) 0.78
Mean pressure on left foot (kgf/cm?) 0.17 (0.15-0.22) 0.17 (0.15-0.19) 0.17 (0.15-0.21) 0.82
Maximum pressure on right foot 0.44 (0.34-0.59) 0.42(0.31-0.61) 0.43 (0.35-0.58) 0.81

(kgf/cm?)

Maximum pressure on left foot 0.72 (0.53-0.94) 0.64 (0.52-0.85) 0.66 (0.53-1.02) 0.93

(kgf/cm?)

Surface area on right foot cm? 42.11 (35.50-53.00) 37.94 (32.39-53.05] 40.28 (30.26-47.76) 0.82
Surface area on left foot cm? 49.44 (40.18-59.81) 44.25 (38.75-61.03) 47.71 (35.35-59.66) 0.59
DLM right, mm 7 (3.50-12.00) 6 (4.75-1.25) 7.50 (3-15.75) 0.92
DLM left, mm 13 (9-19) 10 (6-13) 14 (7-20) 0.004

cm?, square centimeters; differences established using the Wilcoxon test; DLM, distance from mandibular laterality; kgf, kilogram force; mm, millimeters;
p*, p-values for the comparison between ages; results presented in medians (interquartile range)
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When the children were distributed according to the
preferred chewing side, there was a difference in body weight,
with greater weight in children chewing on the left (p = 0.01)
(Table 4).

Discussion

The present study was the first to analyze the relationship
between mandibular position and plantar support in children

between 4 and 11 years of age. The hypothesis that there could
be an influence of mandibular position on plantar support was
rejected, and no differences were found by age-group or preferred
chewing side. However, in all analyses, there was greater mean
pressure, maximum pressure, and plantar surface area for the
left support.

To determine the influence of mandibular position on
plantar support, it was necessary to measure mandibular
lateral displacement. For this, photogrammetry was used,

Table 2: Comparisons of plantar support in children in different mandibular positions

Mandible positioned to the right (n=93) Centralized mandible (n=93) Mandible positioned to the left (n=93) p

Mean pressure on right foot 0.14 (0.12-0.16) 0.14 (0.12-0.16) 0.14 (0.12-0.15) 0.45
(kgf/cm?)

Mean pressure on left foot 0.18 (0.15-0.21) 0.17 (0.15-0.22) 0.18 (0.15-0.21) 0.58
(kgf/cm?)

Maximum pressure on right 0.43 (0.34-0.62) 0.44 (0.34-0.59) 0.46 (0.35-0.60) 0.64
foot (kgf/cm?)

Maximum pressure on left 0.70 (0.53-0.92) 0.76 (0.53-0.94) 0.71 (0.52-0.93) 0.71
foot (kgf/cm?)

Surface area on right foot cm? 42.11 (34.69-53.15) 42.11 (35.50-53.00) 41.70 (35.81-53.50) 0.45
Surface area on left foot cm? 49.03 (40.08-61.24) 49.44 (40.18-59.81) 49.44 (40.89-60.73) 0.96

cm?, square centimeters; differences established using the Friedman test; kgf, kilogram force; results presented in medians and interquartile range

Mean pressure
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Figs 2A to C: Results of comparisons of the (A) Mean pressure; (B) Maximum pressure; (C) Surface area between the right and left plantar support

of children (n =93); *p < 0.01.
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Table 3: Correlation analysis between anthropometric data and plantar support variables in children (n = 93)

Age range (p; p-value) Height (p; p-value) Body mass (p; p-value)

Mean pressure on right foot (kgf/cm?) 0.183;0.079 0.150;0.148 0.201;0.053
Mean pressure on left foot (kgf/cm?) 0.360; 0.000 0.271;0.008 0.384;0.000
Maximum pressure on right foot (kgf/cm?) 0.219;0.035 0.264;0.010 0.271;0.008
Maximum pressure on left foot (kgf/cm?) 0.210; 0.043 0.216; 0.037 0.259;0.012
Surface area on right foot (cm?) 0.711;0.000 0.645; 0.000 0.831;0.000
Surface area on left foot (cm?) 0.688; 0.000 0.632; 0.000 0.779; 0.000

cm?, square centimeters; kgf, kilogram force; results established using the Spearman correlation coefficient

Table 4: Comparisons between anthropometric data and plantar support variables in children with right and left chewing preference

Masticatory preference to the right (n=54)  Masticatory preference to the left (n = 39) p
Age 8(7-9) 8(8-9) 0.25
Body mass 25(20-32) 29 (25-36) 0.01*
Height 1.26 (1.17-1.42) 1.30(1.22-1.43) 0.51
Mean pressure on right foot (kgf/cm?) 0.14(0.12-0.17) 0.14 (0.12-0.16) 0.24
Mean pressure on left foot (kgf/cm?) 0.17 (0.14-0.20) 0.18 (0.15-0.22) 0.24
Maximum pressure on right foot (kgf/cm?) 0.43 (0.33-0.57) 0.46 (0.37-0.68) 0.22
Maximum pressure on left foot (kgf/cm?) 0.64 (0.53-0.88) 0.75(0.52-1.04) 0.19
Surface area on right foot (cm?) 37.84(29.50-47.61) 4415 (36.21-53.51) 0.51
Surface area on left foot (cm?) 47 (37.43-58.39) 52.29 (42.92-63.28) 0.29

cm?, square centimeters; kgf, kilogram force; max, maximum; *p < 0.05

which presents good to excellentintra- and interrater reliability
(ICC 0.65-0.99),?' The difference in the distance between the
points (right tragus and mental symphysis) with the mandible
centralized, and lateralized to the right and to the left was
measured. Photogrammetry of the face has been used to
describe the distance between the eyes and the corners of the
lips, 272> however, as the present study analyzed mandibular
displacement, the points of the right tragus and mental
symphysis were used, in an unprecedented way.

Due to the lateral positioning of the mandible, contrary to
the established hypothesis, there was no difference in maximum
pressure, mean pressure, and area of plantar support. Studies in
adults have already shown that changing mandibular position,
midline deviations, crossbite, or occlusal components do not
alter plantar support.2®=3° However, the present study evaluated
children to provide valuable, unprecedented results. It is believed
that the lack of difference in the plantar support of children
could bejustified by the fact that the afferent mechanoreceptors
respond mainly to the movements of the mandible, and not to its
position.>® Additionally, compensation mechanisms and bodily
adaptations, in response to the child’s growth and development,
can occur in any structure (bones, muscles, joints, myofascial
tissues, etc.) and balance without changing the plantar support.
Itis known thata child’s body growth occurs asymmetrically, and
that maintaining proper body posture requires more concentrated
effort due to the physiological weakness of the muscles, which
become more toned as the child grows and increases muscle
activity. It also appears that spontaneous corrections of postural
alterations may occur, as well as their aggravation during the
period of postural development.? However, these adaptations
and compensations have not yet been studied and evidenced
by the literature.
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Furthermore, in the results of the present study, factors such
as age-group and chewing side preference did not interfere with
mean pressure, maximum pressure, and plantar surface area. This
analysis is important because altered dental occlusion related to the
preferred chewing side can influence masticatory muscle activity and
cause muscle asymmetry and disharmonious bone development.®’
However, despite the chewing side preference shown by the children,
there was no influence on plantar support, which can be justified by
compensations that may occur in other sensory systems distributed
throughout the body."" Cenciarini and Peterka state that different
sensory input forces cause the nervous system to recruit other
sensory sources to stabilize the upright posture, which could justify
the lack of alteration in the plantar support variables.>? Thus, faced
with external disturbances, such as asymmetry in the mandibular
position, it is believed that other sensorimotor systems may act in
an attempt to maintain balance and body posture.!

When observing only the plantar support results, regardless
of the position of the mandible, the mean pressure, maximum
pressure, and surface area were always higher on the left foot
(Fig. 2), confirming the results of Bittar et al.'”” The greater plantar
support on the left could be justified by the dominance of the
right lower limb (the first to climb stairs or kick a ball) and greater
support, stability, and support on the ground of the left lower
limb. Of note, in the sample of the present study, 87.9% of the
children were right-handed, indicating that the right lower
limb would be the most mobile and the left lower limb would
be responsible for the greatest support. On the other hand,
the results of the present study contradict Cavanagh et al.?
and Pineda-Lopez et al.,>* who established symmetry in the
plantar support of adults. This highlights the question about
the change of plantar support in children (larger on the left)
and adults (symmetrical), and about adaptations that can occur
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during growth. Future cohort studies could answer the question
about changes in these support patterns from childhood to
adolescence, and even adulthood.

There was a moderate to strong correlation between age-
group, body mass, height, and the area of the plantar surface on
the right and left. These results were expected, as greater age
correlates with increased weight and height, leading to larger
foot size and plantar surface area. However, this had not yet been
presented in studies using baropodometry for children between
4 and 11 years old. Additionally, moderate to strong correlations
were found between the mean and maximum pressures of the
plantar support, indicating that these two variables do not both
need to be evaluated, as they are highly correlated. Thus, future
studies could use either the analysis of mean pressure or maximum
pressure in their results.

The results of the present study established that mandibular
position, age-group, and preferred masticatory side did not
influence the plantar support of children aged 4-11 years. Therefore,
the use of plantar stance assessment should be contraindicated
for establishing any outcome related to mandibular position.
However, it is important to highlight as a limitation that the
results of plantar support were established with the mandible
positioned laterally, without any movement. Future studies could
analyze plantar support during the lateralization movement of the
mandible, since posture and postural correction require dynamic
biomechanical adjustments. Additionally, using a force platform,
which is considered the gold standard for the analysis of postural
control, could provide more comprehensive insights.

CONCLUSION

The children evaluated in the present study displaced their
mandible more to the left. However, mandibular position, age-
group, and preferred chewing side did not alter the mean pressure,
maximum pressure, and surface area of the plantar support, which
was always higher on the left foot. There was also evidence of a
correlation between age, body mass, height, and the plantar surface
area, as well as between the mean and maximum pressures of the
plantar support.

ORcID

Karina Correia Bonalumi Bittar
7632

Camile Ludovico Zamboti © https://orcid.org/0000-0001-7283-4934
Christiane de Souza Guerino Macedo © https://orcid.org/0000-0001-
6016-5075

https://orcid.org/0000-0003-3388-

REFERENCES

1. Pollock AS, Durward BR, Rowe PJ, et al. What is balance? Clin Rehabil
2000;14(4):402-406. DOI: 10.1191/0269215500cr3420a

2. Nowak M, Golec J, Wieczorek A, et al. Is there a correlation between
dental occlusion, postural stability and selected gait parameters in
adults? Int J Environ Res Public Health 2023;20(2):1652. DOI: 10.3390/
ijerph20021652

3. CucciaA, Caradonna C. Therelationship between the stomatognathic
system and body posture. Clinics 2009;64(1):61-66. DOI: 10.1590/
$1807-59322009000100011

4. Solovykh EA, Bugrovetskaya OG, Maksimovskaya LN. Information
value of functional status of the stomatognathic system for postural
balance regulation. Bull Exp Biol Med 2012;153(3):401-405. DOI:
10.1007/s10517-012-1726-4

International Journal of Clinical Pediatric Dentistry, Volume 17 Issue 6 (June 2024)

5.

20.

21.

22.

23.

24.

25.

Stancker TG, Silva AC de O, Neto HP, et al. Malocclusion
influence on balance and posture: a systematic review. Man
Ther Posturology Rehabil J 2015;1(1):1-6. DOI: 10.17784/
mtprehabJournal.2015.13.320

. Alghadir AH, Zafar H, Igbal ZA. Effect of three different mandible

positions on postural stability during standing. Funct Neurol
2015;30(1):53-57.

. Julid-Sanchez S, Alvarez-Herms J, Cirer-Sastre R, et al. The influence

of dental occlusion on dynamic balance and muscular tone.
Front Physiol 2019;10(1):1626. DOI: 10.3389/fphys.2019.01626

. Bracco P, Deregibus A, Piscetta R. Effects of different mandible

relations on postural stability in human subjects. Neurosci Lett
2004;356(3):228-230. DOI: 10.1016/j.neulet.2003.11.055

. Julia-SénchezS, Alvarez-Herms J, Burtscher M. Dental occlusion and

body balance: a question of environmental constraints? J Oral Rehabil
2019;46(4):388-397. DOI: 10.1111/joor.12767

. Ober WC, Garrison CW, Silverthon SAC. Fisologia, un approccio

integrato. 2000.

. Billot M, Handrigan GA, Simoneau M, et al. Short term alteration

of balance control after a reduction of plantar mechanoreceptor
sensation through cooling. Neurosci Lett 2013;535(1):40-44. DOI:
10.1016/j.neulet.2012.11.022

. lacob SM, Chisnoiu AM, Buduru SD, et al. Plantar pressure variations

induced by experimental malocclusion—a pilot case series study.
Healthcare 2021;9(5):599. DOI: 10.3390/healthcare9050599

. Valentino B, Valentino T, Melito F. Correlation between interdental

occlusal plane and plantar arches. An EMG study. Pain Clin
2002;14(3):259-262. DOI: 10.1163/156856902320761487

. Aguilar RI, Sdnchez Fl, Pedraza CGE, et al. Correlacdo entre pegada e

ma oclusdo. Um estudo de caso clinico. Rev Adm 2012;69(2):91-94.

. Ferrario VF, Sforza C, Schmitz JH, et al. Occlusion and center of

foot pressure variation: is there a relationship? J Prosthet Dent
1996;76(3):302-308. DOI: 10.1016/50022-3913(96)90176-6

. Perinetti G. Dental occlusion and body posture: no detectable

correlation. Gait Posture 2006;24(2):165-168. DOI: 10.1016/j.
gaitpost.2005.07.012
Perinetti G, Contardo L, Silvestrini-Biavati A, et al. Dental
malocclusion and body posture in young subjects: a multiple
regression study. Clinics 2010;65(7):689-695. DOI: 10.1590/51807-
59322010000700007

. Manfredini D, Castroflorio T, Perinetti G, et al. Dental occlusion, body

posture and temporomandibular disorders: where we are now and
where we are heading for. J Oral Rehabil 2012;39(6):463-471. DOI:
10.1111/j.1365-2842.2012.02291.x

. Bittar KCB, Oliveira SSI, Michel MCB, et al. Reliability of plantar pressure

and postural control measures of children from 4 to 12 years: analysis
by baropodometry. Mot Rev Educ Fisica 2020;26(3):1-6. DOI: 10.1590/
51980-6574202000030002

Kumar S, Garg S, Gupta S. A determination of occlusal plane
comparing different levels of the tragus to form ala-tragal line
or Camper’s line: a photographic study. J Adv Prosthodont
2013;5(1):9-15. DOI: 10.4047/jap.2013.5.1.9

Hsueh WY, Kang KT, Yao CCJ, et al. Measurements of craniofacial
morphology using photogrammetry in children with
sleep-disordered breathing. Int J Pediatr Otorhinolaryngol
2022;162(10):111287. DOI: 10.1016/j.ijporl.2022.111287

Mukaka MM. Statistics corner:a guide to appropriate use of correlation
coefficient in medical research. Malawi Med J 2012;24(3):69-71.
Farkas LG, Bryson W, Klotz J. Is photogrammetry of the face reliable?
Plast Reconstr Surg 1980;66(3):346-355.

Bishara SE, Cummins DM, Jorgensen GJ, et al. A computer
assisted photogrammetric analysis of soft tissue changes after
orthodontic treatment. Part I: methodology and reliability. Am
J Orthod Dentofac Orthop 1995;107(6):633-639. DOI: 10.1016/
50889-5406(95)70107-9

Ferrario VF, Sforza C, Tartaglia G, et al. New television technique for
natural head and body posture analysis. Cranio 1995;13(4):247-255.
DOI: 10.1080/08869634.1995.11678076

663


https://doi.org/10.17784/mtprehabJournal.2015.13.320
https://doi.org/10.17784/mtprehabJournal.2015.13.320
https://doi.org/10.3389/fphys.2019.01626
https://doi.org/10.1016/j.neulet.2003.11.055
https://doi.org/10.1111/joor.12767
https://doi.org/10.1016/j.neulet.2012.11.022
https://doi.org/10.3390/healthcare9050599
https://doi.org/10.1163/156856902320761487
https://doi.org/10.1016/S0022-3913(96)90176-6
https://doi.org/10.1016/j.gaitpost.2005.07.012
https://doi.org/10.1016/j.gaitpost.2005.07.012
https://doi.org/10.1590/S1807-59322010000700007
https://doi.org/10.1590/S1807-59322010000700007
https://doi.org/10.1111/j.1365-2842.2012.02291.x
https://doi.org/10.1590/s1980-6574202000030002
https://doi.org/10.1590/s1980-6574202000030002
https://doi.org/10.4047/jap.2013.5.1.9
https://doi.org/10.1016/j.ijporl.2022.111287
https://doi.org/10.1016/S0889-5406(95)70107-9
https://doi.org/10.1016/S0889-5406(95)70107-9
https://doi.org/10.1080/08869634.1995.11678076
https://orcid.org/0000-0003-3388-7632
https://orcid.org/0000-0003-3388-7632
https://orcid.org/0000-0001-7283-4934
https://orcid.org/0000-0001-6016-5075
https://orcid.org/0000-0001-6016-5075
https://doi.org/10.1191/0269215500cr342oa
https://doi.org/10.3390/ijerph20021652
https://doi.org/10.3390/ijerph20021652
https://doi.org/10.1590/S1807-59322009000100011
https://doi.org/10.1590/S1807-59322009000100011
https://doi.org/10.1007/s10517-012-1726-4

Mandible Position and Plantar Support

26.

27.

28.

29.

30.

664

Amaricai E, Onofrei RR, Suciu O, et al. Do different dental conditions
influence the static plantar pressure and stabilometry in young

behaviors. Behav Brain Res 2002;135(1-2):27-33. DOI: 10.1016/50166-
4328(02)00151-1

adults? PLoS One 2020;15(2):e0228816. DOI: 10.1371/journal. 31. Ferrario VF, Sforza C, Colombo A, et al. An electromyographic
pone.0228816 investigation of masticatory muscles symmetry in normo-occlusion
Michelotti A, Buonocore G, Manzo P, et al. Dental occlusion and subjects. J Oral Rehabil 2000;27(1):33-40. DOI: 10.1046/j.1365-
posture: an overview. Prog Orthod 2011;12(1):53-58. DOI: 10.1016/j. 2842.2000.00490.x
pi0.2010.09.010 32. Cenciarini M, Peterka RJ. Stimulus-dependent changes in the
Baldini A, Nota A, Tripodi D, et al. Evaluation of the correlation vestibular contribution to human postural control. J Neurophysiol
between dental occlusion and posture using a force platform. Clinics 2006;95(5):2733-2750. DOI: 10.1152/jn.00856.2004
2013;68(1):45-49. DOI: 10.6061/clinics/2013(01)OA07 33. Cavanagh PR, Rodgers MM, Liboshi A. Pressure distribution
Scharnweber B, Adjami F, Schuster G, et al. Influence of dental under symptom-free feet during barefoot standing. Foot Ankle
occlusion on postural control and plantar pressure distribution. Cranio 1987;7(5):262-278. DOI: 10.1177/107110078700700502
2017;35(6):358-366. DOI: 10.1080/08869634.2016.1244971 34, Pineda-LopezF, Guerra A, MontesE, etal. Alow cost baropodometric
Trulsson M, Johansson RS. Orofacial mechanoreceptors in humans: system for children’s postural and gait analysis. COLCOM IEEE
encoding characteristics and responses during natural orofacial 2016:1-4. DOI: 10.1109/ColComCon.2016.7516381

International Journal of Clinical Pediatric Dentistry, Volume 17 Issue 6 (June 2024) ]§


https://doi.org/10.1016/S0166-4328(02)00151-1
https://doi.org/10.1016/S0166-4328(02)00151-1
https://doi.org/10.1046/j.1365-2842.2000.00490.x
https://doi.org/10.1046/j.1365-2842.2000.00490.x
https://doi.org/10.1152/jn.00856.2004
https://doi.org/10.1177/107110078700700502
https://doi.org/10.1109/ColComCon.2016.7516381
https://doi.org/10.1371/journal.pone.0228816
https://doi.org/10.1371/journal.pone.0228816
https://doi.org/10.1016/j.pio.2010.09.010
https://doi.org/10.1016/j.pio.2010.09.010
https://doi.org/10.6061/clinics/2013(01)OA07
https://doi.org/10.1080/08869634.2016.1244971

	Mandible Position and Chewing Preference Side Do Not Alter Plantar Support in Children Aged 4–11 Years
	Abstract
	Introduction
	Materials and Methods
	Study Design and Setting
	Participants
	Data Collection
	Data Analysis

	Results
	Discussion
	Conclusion
	Orcid
	References 


