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Abstract: An analysis examines the biting force with proposes measuring maximal voluntary bite forces
associated with the chewing muscle's size. Bite forces must be reliable and accurate to be used clinically using
a pressure force sensor. The cross-sectional area of a muscle determines the maximum force it can produce.
The force exerted by the masticatory muscles during tooth occlusion can be up to £700 N. The cross-sectional
size of various jaw muscles, measured with a computed tomography scanner or magnetic resonance imaging
(MRYI), is widely associated with maximum bite force. It can be recorded to evaluate the function and
effectiveness during the occlusion. Bite force has been used in dental research to measure the effectiveness of
various dental operations. In stomatology, measuring bite force is critical, and choosing the suitable
measurement method and apparatus is essential for accurate results.

Results: Successfully aimed to design for efficient, reliably reproducible measure and to compare the results
in a small population with obtained results revealed that males had a significantly higher bite force than females.
Conclusions/Recommendations: This study is helpful for stroke patients for measuring the bite force after the

rehabilitation activity.
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1.0 INTRODUCTION

The magnitude of the maximum voluntary biting force is the
consequence of the combined action of the jaw elevator
muscles modified by jaw biomechanics, it is an indicator of
the functioning condition of the stomatognathic system [1].

The teeth, periodontal tissues, and articulatory system
are believed to be the three components of the
stomatognathic (or masticatory) system. The way teeth are
designed to touch each other affects the efficiency and
function of the stomatognathic system [2][3], so a good
grasp of occlusion is vital for optimum dental health. Every
strength exerted during biting activity is aided by the jaw
muscles. The stomatognathic has various characteristics that
distinguish it from other individuals. Several factors
determine the amount of maximal voluntary bite force.

The bite force is the force exerted by the masticatory
muscles during tooth occlusion. It can be recorded to
evaluate the function and efficacy of the masticatory system.
Bite force has been used in dentistry research to assess the
effectiveness of various dental procedures. Bite forces must
be reliable and accurate to be used clinically. Reliable
measurements produce no systematic mistakes and just
minor random errors between measurements.
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Jaws were once assumed to be frail, incapable of
exerting or maintaining considerable bite force. Some claim
that humans have evolved to eat smaller meals because of
evolution. Or that it has reduced the evolutionary necessity
for strong jaws. Some even believe that weedy jaw muscles
facilitated the evolution of larger brains by making it easier
for them to evolve. Human jaws are not weak, and these
notions have a fatal flaw [4].

2.0 RELATED STUDY

Variable factors of bite force

Age: Muscle strength may deteriorate because of regular
ageing along human development process [5]. Indeed, the
jaw closing force affect adults and growth, remains
relatively constant and then begins to drop in adulthood,
around 35 years of age [6].

Gender: The composition of muscle fibers in males and
females may be influenced by hormonal variations [5].
Other author state, men's means were approximately 30%
higher than women's when all subjects and measurements
were compared [7].
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Maximal bite force

Bite forces are the activity of jaw elevator muscles and
mouth muscles, which is one sign of the masticatory
system's functioning status [5]. The maximal bite force of
healthy individuals’ natural teeth can be up to 700 N for both
gender [8]. It indicated that edentulous patients increased
their masticatory efficiency after rehabilitation [9]. This
meant the participants with stable prostheses had better
mastication.

Voluntary selection

The bite force measurement was tested on a group of
students, in the age category of the young adult. All test
volunteers completed a prior survey, and the selection of test
volunteers was made based on the following criteria:

1) The test was voluntary were young adults, ages 18
to 25 years old.

2) The test voluntary possessed a complete set of teeth
and;

3) Normal test voluntary with no stomatognathic
issue and/or;

4) The test voluntary had jaw surgery or any clinical
support and/or;

5) Habit is clenching or grinding teeth (bruxism).

Table 1: Mean of age in each category.

Gender Male Female
Category
Normal 22 24
Bruxism 22 22
Clinical Support 22 22

In the following procedural steps, all test volunteers
were appropriately informed about the purpose, content, and
precautions before participating in this study were taken to
avoid tooth injury. This risk was minimized which the sole
danger being a dental fracture during occlusion.

The correct positioning manner also plays a role in
obtaining the correct measurement. For each test, volunteers
will be asked to do the static occlusion method and give the
maximal bite. In dental contact, the contact between teeth is
referred to as occlusion. In more technical terms, it is the
connection between the maxillary (upper) and mandibular
(lower) teeth when they approach each other during chewing
or at rest. Static occlusion refers to the contact between teeth
when the jaw is closed and motionless. The highest
measurement will be taken at the 3rd second after the
volunteer makes the strongest bite.
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Figure 1: Flow of collecting data

Flexiforce sensor

A mechanical device that provides a variable resistance
value after pressuring it is a force sensor. The sensor was
made up of two parts for measuring bite force: a
piezoresistive load cell and an electrical device for sensing
changes in the sensor resistance.

Table 2: Dimension of sensor used.

Thickness 0.208 mm
Length 70 mm
Width 5 mm

Sensing area 15 mm




Journal of Engineering Technology Vol. 10(1): 200-203, 2022

ISSN 2231-8798© 2013 UniKL BMI

3.0 RESULTS

Comparison of the bite force among voluntary measured in
different  stomatognathic  considerations was  not
significantly different among the three categories. The
distribution of the mean maximum bite force for the whole
sample is shown in Table 3.

Table 3: Mean of maximal bite force for each category.

Normal Bruxism Clinical S.
No M F M F M F
1 634 588 545 370 590 542
2 615 561 529 425 610 474
3 710 634 499 321 - -
4 590 483 555 365 - -
5 676 587 - - - -
6 673 500 - - - -
7 655 604 - - - -
Mean 650 565.0 532 37025 600 508
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Figure 2: The mean force of Stomatognathic
consideration.
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Figure 3: Highest bite force of normal condition in 5
seconds.
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Figure 4: Highest bite force of bruxism in 5 seconds.
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Figure 5: Highest bite force of clinical support in 5 seconds.

4.0 DISCUSSION

Volunteer test subjects with normal cranial measurements, a
complete set of teeth, good dental health, and no heavy tooth
restoration in any of the dental regions were employed in the
investigation. An orthodontist defines these conditions, as
well as any others that may exist. As a result, the study does
not address the test subjects' validity. The system filters data
based on the magnitude of the bite force collected.

5.0 CONCLUSION

Considering the difference in device for measuring
stomatognathic forces in previous studies, this analysis also
aimed to design for efficient reliably reproducibly measure
and comparing the results in small population. The analysis
successful with obtained results revealed that males had a
significantly higher bite force measurement than females.
This study can be recommendation to different
stomatognathic consideration. Bite force measurement has
proven to be a viable means of evaluating the biomechanical
properties of the masticatory system as well as prosthetic
therapy. When comparing biting force measurement in
study, however, additional important parameters should be
considered.



Journal of Engineering Technology Vol. 10(1): 200-203, 2022
ISSN 2231-8798© 2013 UniKL BMI

REFERENCES

[1] C. M. Serra and A. E. Manns, “Bite force
measurements with hard and soft bite surfaces,”
Journal of Oral Rehabilitation, vol. 40, no. 8, pp.
563-568, Aug. 2013, doi: 10.1111/joor.12068.

[2] G. D. Mccoy, “The Truth About Occlusion A
commentary on the controversies regarding
dentistry’s most important subject,” 2007. [Online].
Available:
https://www.toothcrunch.com/app/download/7124
263487/THE_TRUTH_ABOUT_OCCLUSION.pd
f

[3] P. Dos et al., “THE INFLUENCE OF GENDER
AND BRUXISM ON THE HUMAN MAXIMUM
BITE FORCE AVALIACAO DA INFLUENCIA
DO GENERO E DO BRUXISMO NA FORCA
MAXIMA DE MORDIDA,” 2006. [Online].
Available: www.scielo.br/jaos

[4] M. C. Raadsheer, T. M. G. J. van Eijden, F. C. van
Ginkel, and B. Prahl-Andersen, “Human jaw muscle
strength and size in relation to limb muscle strength
and size,” 2004.

[5] Duygu Koc, Arife Dogan, and Bulent Bek, “Bite
Force and Influential Factors on Bite Force
Measurements: A Literature Review,” 2019. doi:
10.1055/5-0039-1697833.

[6] P. Takaki, M. Vieira, and S. Bommarito,
“Maximum bite force analysis in different age
groups,” International Archives of
Otorhinolaryngology, vol. 18, no. 3, pp. 272-276,
2014, doi: 10.1055/s-0034-1374647.

[7] M. Palinkas et al., “Age and gender influence on
maximal bite force and masticatory muscles
thickness,” Archives of Oral Biology, vol. 55, no.
10,  pp. 797-802,  Oct. 2010, doi:
10.1016/j.archoralbio.2010.06.016.

[8] M. S. Nawaz, N. Yazdanie, S. Hussain, M.
Moazzam, M. Haseeb, and M. Hassan, “Maximum
Voluntary Bite Force Generated by Individuals with
Healthy Dentition and Normal Occlusion,” Journal
of the Pakistan Dental Association, vol. 29, no. 04,
pp- 199-204, Nov. 2020, doi:
10.25301/JPDA.294.199.

[9] A.C.M. Melo, I. M. Ledra, R. A. Vieira, E. R. Cor6,
and I. A. de M. Sartori, “Maximum Bite Force of
Edentulous Patients before and after Dental Implant

203

Rehabilitation: Long-Term Follow-Up and Facial
Type Influence,” Journal of Prosthodontics, vol. 27,
no. 6, pp. 523-527, Jul. 2018, doi:
10.1111/jopr.12544.



