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Analysis of masticatory function among normal
individuals versus denture wearers using a two-color
chewing gum
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ABSTRACT
Aim: This study aims to analyze the masticatory function among normal individuals versus denture wearers using a twocolor chewing gum. Introduction: The reintroduction of form and function is of utmost importance when it comes to the
replacement of missing teeth. Ill-fitting denture has been known to cause number of problems related to patient comfort,
chewing efficiency (functionality), and bone resorption in the long run. Hence, it becomes important to analyze chewing
efficiency at the time of denture insertion and in the following years of its use to recognize any underlying cause. One method
of testing functionality is by the chewing efficiency test, using a two-color chewing gum, and assessing its homogeneity in
terms of color at the end of mastication. Materials and Methods: A two-color chewing gum was used to assess the chewing
efficiency. Time taken for complete homogeneity of the chewing gum was recorded along with the number of chewing
cycles required to achieve this homogeneity. Results: The average time taken by individuals without prosthesis was found
to be 41 s. The average time taken by individuals with prosthesis was found to be 1 min and 50 s. Conclusion: This study
shows that there is a significant difference in masticatory function between individuals without prosthesis and those with
prosthesis. Hence, with further research and standardization of this test, the chewing efficiency can be assessed for patient
with temporomandibular joint disorder and orthodontic and prosthodontic diagnosis in a clinical setting.
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INTRODUCTION
Tooth loss is the shedding of permanent teeth seen
usually in the older adult life or as people enter
senescence. Although tooth loss is inevitable and a
sign of aging, recent years have shown early loss of
teeth becoming common, especially among the lower
socioeconomic group.[1] One study found 19% of adult
population to be completely edentulous[2] which is a
significantly high percentage of people.
Various studies show the effects that tooth loss has on
the life of a person.[3-5] Extensive tooth loss also affects
the functionality of the oral cavity causing difficulties
ranging from speech and mastication. Tooth loss
is known to cause decreased self-confidence[6]
and quality of life;[7] these effects are based on the
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distribution/site and extent of the tooth loss that has
occurred. Overall teeth and oral health are important
factors in maintaining a positive general health.[8,9]
Prosthetics are an important field in dentistry. It greatly
improves both the form and function of the partially or
completely edentulous oral cavity. Over the years, the
popularity of prosthodontic field has greatly improved
following the rise in tooth loss. Dentures and other oral
prostheses are found to improve the eating-related quality
of life[10] which plays an important part in the geriatric
population[11] and serves to replace the function of teeth.
In addition, various studies show majority of denture
wearers reported good esthetics and comfort.[12,13]
Overall prosthetic replacement of missing teeth is the
conventional method of its management and is found
to significantly improve the patient satisfaction.[14]
However, there are some drawbacks to using prosthesis
long term or prosthesis that is ill fitting. Management
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of geriatric patient’s is of utmost importance when
planning for a prosthetic replacement[15] to achieve
good overall prognosis, especially in completely
edentulous patients proves challenging.[16,17] Patient
satisfaction is initially contributed by esthetics.
However, long-term use shifts the patients attention to
the functionality of the prosthesis, often patients report
with failed prosthesis and resorbed ridges, mobile
abutment[18] teeth which make subsequent placement
of prosthesis difficult to achieve. Therefore, the
functionality is of utmost importance when it comes
to the replacement of missing teeth. One method of
testing functionality is by the chewing efficiency
test;[19] however, this test has many modifications
and is not standardized. One method of analyzing the
chewing efficiency is using a two-color chewing gum
and assessing its homogeneity in terms of color at the
end of mastication.[20,21] This study aims at analyzing
the chewing efficiencies between normal individuals
versus denture wearers.

MATERIALS AND METHODS
A two-color chewing gum was used to assess
the chewing efficiency. Time taken for complete
homogeneity of the chewing gum was recorded
along with the number of chewing cycles required
to achieve this homogeneity. Eight volunteers
in each of the following groups were taken:
Individuals without prosthesis, individuals with
partial prosthesis, and individuals with complete
prosthesis.
The following inclusion and exclusion criteria were
followed:
Inclusion Criteria
Individuals without prosthesis and individuals with
prosthesis.
Exclusion Criteria
Orofacial pain, signs of severe temporomandibular
disorders dysfunction, and neuromuscular disorders.
A stopwatch was used for precise time recording
and the data were collected. The collected data were
tabulated and statistically analyzed.

RESULTS
The average time taken by individuals without
prosthesis was found to be 41 s. The average time
taken by individuals with partial prosthesis was found
to be 1 min and 50 s. The average time taken by
individuals with complete prosthesis was found to be
2 min and 30 s. Chart 1 shows the average time taken
by each of the groups.
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Chart 1: Average masticatory time taken by the participants

DISCUSSION
The above data suggest that the chewing efficiency
is significantly decreased in denture wearers. This
decrease in chewing efficiency is associated to the
adaptability and comforts that denture wearers feel
and various factors depending on the fit of denture and
patient comfort. Patients with ill-fitting dentures have
frequent removal or dislodgement of the denture, leading
to compromise in its function. In patients with resorbed
ridge, there is reduced capacity of the jaws to take
up the force of mastication causing reduced chewing
efficiency; an altered treatment plan is required which
includes bone augmentation and procedures to increase
bone strength. In patient with partial dentures, abutment
support and periodontal health play an important role in
determining chewing efficiency.
All the above reasons are factors that diminish the
quality of functional prosthetics. An improvement in
denture fit and support helps in increasing the chewing
efficiency of the patient. Providing high-quality
denture is based ultimately on its functionality, and
therefore, chewing efficiency can be used as one way
of assessing it.
The ultimate aim of prosthetics is reestablishment of
function. To establish superior functioning dentures,
the aim should be to increase the chewing efficiency
of denture wearers and bring it as close as possible to
the standard normal chewing time.

CONCLUSION
This study shows that there is a significant difference
in masticatory function between individuals without
prosthesis and those with prosthesis and, therefore,
has a potential to serve as a method to assess the
masticatory function. Hence, with further research and
standardization of this test, the chewing efficiency can
be assessed for patients with temporomandibular joint
disorder, orthodontic and prosthodontic diagnosis,
etc., in a clinical setting.
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