
                                                                  

                   International Journal of Medical Science and Applied Research (IJMSAR) 

Available Online at: https://www.ijmsar.com 

Volume – 6, Issue – 4,  July – 2023, Page No. : 01 – 06 
 

  

Corresponding Author: Dr. Saloni Bansal, Volume – 6, Issue - 4,  Page No. 01 – 06 

P
a

g
e
 1

 
P

a
g

e
 1

 

  

Assessment of Bite Force in General Population of Bareilly, India 

1
Dr. Saloni Bansal, 

2
Dr. S. Gokkulakrishnan, 

3
Dr. Niranjanaprasad Indra B, 

4
Dr. Archana Chaurasia 

1Junior Resident, Department of OMFS, Institute of Dental Sciences, Bareilly International University, Bareilly, UP, 

India 

2Professor & Head, Department of OMFS, Institute of Dental Sciences, Bareilly International University, Bareilly, UP, 

India 

3Professor, Department of OMFS, Institute of Dental Sciences, Bareilly International University, Bareilly, UP, India 

4Assistant Professor, Department of OMFS, Institute of Dental Sciences, Bareilly International University, Bareilly, 

UP, India 

Citation of this Article: Dr. Saloni Bansal, Dr. S. Gokkulakrishnan, Dr. Niranjanaprasad Indra B, Dr. Archana 

Chaurasia, “Assessment of Bite Force in General Population of Bareilly, India.’’ IJMSAR – June – 2023, Vol. – 6, 

Issue - 3, Page No. 01-06. 

Copyright: © 2023, Dr. Saloni Bansal, et al. This is an open access journal and article distributed under the terms of 

the creative commons attribution noncommercial License. This allows others to remix, tweak, and build upon the work 

non commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.  

Corresponding Author: Dr. Saloni Bansal, Junior Resident, Department of OMFS, Institute of Dental Sciences, 

Bareilly International University, Bareilly, UP, India 

Type of Publication: Original Research Article 

Conflicts of Interest: Nil 

ABSTRACT 

A bite force, also known as a masticatory force, is the 

outcome of the contact between the maxillary and 

mandibular teeth, bones, and muscles. Bite force, 

which is a result of the action of jaw elevator muscles 

modified by the craniomandibular biomechanics, is 

one measure of the functioning condition of the 

masticatory system. 

Also, it has been noted that biting force is crucial in 

the diagnosis of stomatognathic system disorders.1 

According to reports, Borelli made the first attempt to 

measure bite force in 1681 using a tool called a 

gnathodynamometer. In order to measure intraoral  

 

forces after that, Black created a new kind of 

gnathodynamometer in 1893.2 

Bite force measurements have been performed using a 

variety of techniques and tools.These devices, which 

range from straightforward springs to sophisticated 

electronic gadgets, have either been mechanical, 

electrical, or a combination of the two.3 

Electrical resistance strain gauges are used by the 

majority of modern equipment, and most of the 

instruments can measure stresses between 0 and 800 

N with an accuracy and precision of 80%. Several 

researches have examined the connection between sex 
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and maximal bite force. According to certain research, 

males can bite more forcefully than females. 

According to the studies, the variations in muscle 

architecture (muscle size, diameter, and type of 

masseter muscle fibers), mandibular inclination, and 

training and activity types are to account for this 

variation.4 

In this review, we emphasized important factors that 

affect bite force measurements, such as  

age, gender, periodontal support of teeth, signs and 

symptoms of temporomandibular disorders and pain, 

and dental status. 

Aims & Objectives: 

Aim of this study is to compare the bite force in 

various age groups and in people of different sex in 

the local population based on a one month 

observational study. 

OBJECTIVES 

To record bite force and compare in various age 

groups. 

To record bite force and compare in different sex 

groups. 

MATERIALS AND METHODS 

It is a prospective study of one month starting from 

November 2023 till December 2023 conducted in the 

department of Oral  and Maxillofacial Surgery, 

Institute of Dental Sciences, Bareilly consisting of 

patients who reported to the department for various 

treatments. Inclusion criteria consisted of patients with 

no gross or apparent neuromuscular defects, eight 

permanent incisors and four canines (deciduous or 

permanent) present, and no fractured,chipped, badly 

discolored, or heavily restored incisors,in Department 

of Oral and Maxillofacial Surgery over the given time 

period of 2 months. Exclusion criteria consisted of 

patients who are completely edentulous.Patients who 

are unwilling to participate in the study. 

Sociodemographic details such as age, gender and 

personal habits were recorded. Clinical data retrieved 

were the type of dentition , no. of teeth present , and 

endodontic treated tooth  or missing tooth present. 

Total of 1002  patients were included in this study, out 

of them 649 were male and 353 were females, age 

range between 11 years old  to 70 years old. 

All the patients were examined according to the 

conventional procedure and various patients' bite force 

was recorded in measurement of Kg using a digital 

dynamometer.5 This appliance uses electronic 

technology and consists of the bite fork and digital 

body.  

RESULT 

A total of 1002 patients which constituted for 

maximum bite force analysis were included in the 

study out of which 649 were male and 353 were 

female , which showed a male predominance. 

All patients varied in age ranging from 0-70 years of 

age with a higher no. of cases in 21- 40 years of age in 

life.  

Age, sex, and probably stature account for a part of 

the variation of the maximum bite force which was up 

to 29.64± 6.17 in the age group of 21 to 40 years.  

The jaw closing force increases with age and growth, 

stays fairly constant from about 20 years to 40 or 50 

years of age, and then declines  (Fig 1). The maximum 

bite force is generally higher in men than in women 

which was 26.87 ± 6.86 in our study( Fig 3). 

In addition, the muscle fibers may also differ in the 

terms of diameter and cross sectional area between the 

sexes. Therefore , the greater bite force in men seems 

to correspond with a greater diameter and cross 
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sectional area of the type II fibers in the masseter 

muscle. 

During the period of adolescence, it was observed that 

there is a  decrease in maximum bite force 27.64 ± 

6.37 in both sexes, with the male maximum bite force 

being greater than the female maximum bite force. As 

muscles of mastication are Temporalis, Masseter, 

Medial pterygoid and Lateral Pterygoid , still 

developing to their full strength. 

In young adults, the male force became greater than 

the females, then both gender maximum bite force 

decreased after adulthood. 

 

Table1: Bite Force (Kg) (Average) In Different Age Groups. 

 

 

 

 

Table 2: Gender Distribution 
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Table 3: Bite Force (Kg) (Average) In Different Gender 

 

 

 

DISCUSSION 

Maximum bite force is one indicator of the functional 

state of the masticatory system.The force results from 

the action of the jaw elevator muscles (in turn, 

determined by the central nervous system and 

feedback from muscle spindles, mechanoreceptors, 

and nociceptors) modified by the craniomandibular 

biomechanics.6 

 

MBF is an objective and quantitative measure for 

evaluating masticatory performance, which verifies 

the effectiveness of incising, crushing, and pulverizing 

food by the number of functional teeth.The type of 

malocclusion has been reported to affect the 

masticatory performance and maximum bite 

force.Based on the Angle classification, studies have 
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compared the bite force among individuals with 

different types of malocclusions. It was found that 

subjects with normal occlusion had the highest bite 

force, followed by Class I, Class II, and Class III.7 

A series of pain-related symptoms known as 

temporomandibular dysfunctions (TMDs) include 

TMJ dysfunction, masticatory system abnormalities, 

limited mouth opening, limited jaw movement, and 

TMJ noise.8 It is hypothesized that those with TMDs 

will bite with less force at their maximum. Patients 

with TMDs use more relative masticatory forces when 

chewing than healthy individuals. Researchers have 

looked into the relationship between biting force and 

temporomandibular disorders, and some have 

suggested that TMD may affect both bite force and 

muscle activity.9 

The normal aging process may cause the loss of 

muscle force. Indeed, the jaw closing force increases 

with age and growth, stays fairly constant from about 

20 years to 40 or 50 years of age, and then declines. In 

children with permanent dentition between the ages of 

6 and 18, bite force has been significantly correlated 

with age.2 The occlusal contact areas and maximum 

bite force were found to be significantly larger in the 

senior group than in the young group. 

Maximum bite force is higher in males than females. 

The greater muscular potential of the males may be 

attributed to the anatomic differences.In addition, the 

correlation of maximum bite force and gender is not 

evident up to age 18. It is apparent that maximum bite 

force increases throughout growth and development 

without gender specificity. During the post-pubertal 

period, maximum bite force increases at a greater rate 

in males than in females and thus becomes gender-

related. 

Ferrario et al have recorded larger bite force values in 

males and explained this result by their larger dental 

size. Because the larger dental size presents larger 

periodontal ligament areas, it can give a greater bite 

force,10 Which correlates with our study. 

Our study looked at the average curve between 

genders and analyzed that there is a variation of MBF 

according to age and gender. However, both the 

variables highly contribute for the maximum bite 

force assessment. 

CONCLUSION 

In this study, it was concluded that the MBF varies 

qualitatively along the human development process.A 

trustworthy way to evaluate the prosthetic treatment 

and the biomechanical characteristics of the 

masticatory system is to measure the bite force. Yet, 

while comparing biting force measurement in study, 

one should take other useful parameters into account. 

This is a single centric study , more multicentric study 

has to be conducted across the country to get average 

bite force among indian population. 

REFERENCES 

1. Braun S, Bantleon HP, Hnat WP, Freudenthaler 

JW, Marcotte MR, Johnson BE. A study of bite 

force, part 1: Relationship to various physical 

characteristics. The Angle Orthodontist. 1995 

Oct;65(5):367-72. 

2. Koc D, Dogan A, Bek B. Bite force and 

influential factors on bite force measurements: a 

literature review. European journal of dentistry. 

2010 Apr;4(02):223-32. 

3. Winocur E, Davidov I, Gazit E, Brosh T, 

Vardimon AD. Centric slide, bite force and 

muscle tenderness changes over 6 months 



 

 Dr. Saloni Bansal, et al. International Journal of  Medical Science and Applied Research (IJMSAR) 
 

 

 

© 2023  IJMSAR, All Rights Reserved 
 

                    

P
ag

e6
 

P
ag

e6
 

P
ag

e6
 

P
ag

e6
 

P
ag

e6
 

P
ag

e6
 

P
ag

e6
 

P
ag

e6
 

P
ag

e6
 

P
ag

e6
 

P
ag

e6
 

P
ag

e6
 

P
ag

e6
 

P
ag

e6
 

P
ag

e6
 

P
ag

e6
 

P
ag

e6
 

P
ag

e6
 

P
ag

e6
 

  

following fixed orthodontic treatment. The Angle 

Orthodontist. 2007 Mar;77(2):254-9. 

4. Al-Zarea BK. Maximum bite force following 

unilateral fixed prosthetic treatment: a within-

subject comparison to the dentate side. Medical 

Principles and Practice. 2015;24(2):142-6. 

5. Waltimo A, Könönen M. A novel bite force 

recorder and maximal isometric bite force values 

for healthy young adults. European Journal of 

Oral Sciences. 1993 Jun;101(3):171-5. 

6. Bakke M. Bite force and occlusion. InSeminars in 

orthodontics 2006 Ju1 (Vol. 12, No. 2, pp. 120-

126). WB Saunders. 

7. English JD, Buschang PH, Throckmorton GS. 

Does malocclusion affect masticatory 

performance?. The Angle Orthodontist. 2002 

Feb;72(1):21-7. 

8. Pergamalian A, Rudy TE, Zaki HS, Greco CM. 

The association between wear facets, bruxism, 

and severity of facial pain in patients with 

temporomandibular disorders. The journal of 

prosthetic dentistry. 2003 Aug 1;90(2):194-200. 

9. Bonjardim LR, Gavião MB, Pereira LJ, Castelo 

PM. Bite force determination in adolescents with 

and without temporomandibular dysfunction. 

Journal of oral rehabilitation. 2005 

Aug;32(8):577-83. 

10. Ferrario VF, Sforza C, Serrao G, Dellavia C, 

Tartagilia GM. Single tooth bite forces in healthy 

young adults. J Oral Rehabil 2004;31:18-22. 

 

 

 

 

 

 

 


