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The signs and symptoms of temporomandibular dysfunction (TMD) may contribute to reduce bite force and muscular activity. The
aims of this study were to compare bite force in complete denture wearers with TMD (TMD group) and without TMD (healthy
group). The TMD group consisted of 9 individuals, who had worn a maxillary and a mandibular complete removable denture for more
than 10 years. The healthy group consisted of 9 participants who wore dentures and had satisfactory interocclusal and maxillomandibular
relationship. Helkimo Index was used to analyze the dysfunction level. Maximum bite force was measured using a digital dynamometer
with capacity of 100 kgf and adapted to oral conditions. The TMD group presented smaller mean bite force values than the healthy
group, though without statistical significance (p>0.05). This outcome suggests that the TMD signs and symptoms and the structural
conditions of the dentures did not affect the maximal bite force of complete denture wearers.
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INTRODUCTION

Temporomandibular dysfunction (TMD) is de-
fined as a group of conditions characterized by pain or
dysfunction in the temporomandibular joint (TMJ) and
masticatory muscles (1), restrictive jaw movements
and TMJ noises (2). TMD signs and symptoms may be
more intensive in elderly patients and may also occur in
complete denture wearers (3,4), having a correlation
with the patient’s general health, head posture, chewing
efficiency (3) and complete denture and occlusal con-
ditions (5).

Mastication is a highly coordinated neuromuscu-
lar function involving jaw movements and continuous
modulations of force (6,7). It is considered one of most
important functions of the masticatory system (8) and
is directly involved in general body’s health (9,10).

When efficiently performed, mastication facilitates
swallowing and nutrient absorption (11), which are
especially important processes in elderly patients (12).
The capacity to exert sufficient bite force is an indicator
of normal masticatory function (13,14).

However, the loss of teeth usually determines
important changes in the masticatory system, which
affect bone structures, oral mucosa and muscles (19).
The use of inadequate complete dentures may also result
in a decrease of muscular activity and reduce bite force
in comparison to dentate subjects (14,15). Several
authors have demonstrated that patients diagnosed with
TMD have lower maximum bite force values than
healthy subjects (15-19).

The purpose of the present study was to com-
pare bite force in complete denture wearers with and
without TMD.
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MATERIAL AND METHODS

Subjects

Eighteen edentulous individuals aged 63-80 years
who met the inclusion and exclusion criteria were
selected to participate in this study, being assigned to
two groups: TMD patients (TMD group) and healthy
subjects (healthy group).

 The TMD group consisted of 9 female edentu-
lous individuals, who had worn a maxillary and a
mandibular complete denture for more than 10 years
(Fig. 1). The inclusion criteria for this group were
determined by a questionnaire based on Helkimo’s index
(26). The healthy group consisted of 9 edentulous
females who presented dentures with satisfactory
interocclusal and maxillomandibular relationship (Fig.
2).The subjects reported an adequate masticatory effi-
ciency and were satisfied with their dentures. The oral
mucosa was free of irritation and clinical signs of
inflammation. None of the subjects of this group had
history of mandibular dysfunction or any disease that
could affect muscles of the masticatory system.

All participants were fully informed about the
study purposes and experimental procedures and signed
an informed consent form. The investigation was ap-
proved by the Research Ethics Committee of the Dental
School of Ribeirão Preto, University of São Paulo
(Process #2006.1.1023.58.3).

Bite Force

Maximum bite force was measured using a
digital dynamometer (model IDDK; Equipamentos
Industriais Ltda., Taboão da Serra, SP, Brazil) with
capacity of 100 kgf and adapted to oral conditions. This
equipment has a scale in kgf or N and a “set zero” button
that permits an accurate control of the obtained values.
This appliance uses electronic technology and com-
prises a bite fork, which consists of two metal rods with
plastic covering. The bite fork is placed between the
subject’s teeth and held by the operator at the moment
of maximum bite force reading. Its high-precision load
cell and electronic circuit for indication of force provide
accurate measurements that are easy to read from its
digital three-liquid crystal screen. The study design has
been previously described in detail (20).

All subjects received detailed full instructions and
tested biting on the bite fork before actual recordings
were made to assure reliability in the test procedure.
Assessments were made in the right and left first molar
region. Next, each subject was asked to bite on the
device 3 times with maximum effort with a 2-min rest
between trials. Bite force was recorded in kgf. Peak
force measurements were displayed on the screen of a
computerized interface and recorded for further analy-
sis. The highest value among three measurements was
considered the subject’s maximum bite force.

The bite force data were subjected to statistical

Figure 1. Intraoral anterior frontal view of a complete denture
wearer with TMD.

Figure 2. Intraoral anterior frontal view of a complete denture
wearer without TMD.
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analysis using SPSS software for Windows (SPSS Inc.,
Chicago, IL, USA) and an independent t-test with a
significance level of 5%.

RESULTS

The mean maximum bite force value for the
TMD group was 2.44 ± 0.39 kgf (right molar) and 2.72
± 0.37 kgf (left molar) and for the healthy group was
2.53 ± 0.70 kgf (right molar) and 3.32 ± 0.76 kgf (left
molar). The independent t-test showed no statistically
significant difference in maximum bite force values
between the TMD and the healthy groups in either the
right (p=0.919) or the left molar region (p=0.490).

DISCUSSION

In this study, a sample composed of complete
denture wearers with and without TMD was selected
with the aim of associating TMD presence with bite
force magnitude. The evaluation of bilateral bite force in
complete denture wearers is a very important analysis
because it is involved in several critical stages of food
breakdown. When bite force is inadequate, there is a
reduction in the amount of ingested food, as well as a
preference for soft foods, which can lead to an imbal-
ance of nutritional phenomena in elderly patients (12).

It is well known that the maximum bite force and
jaw muscle activity are reduced in complete denture
wearers compared to dentate subjects (1,4,14). The
main reasons for this fact are most likely the advanced
age and muscle atrophy, which makes muscles not to
work as well as when natural teeth are present.

Alterations in the maxillomandibular relation (3),
prolonged use of inadequate dentures, excessive wear
of artificial teeth, parafunctional habits and ill-fitted
denture bases due to alveolar ridge resorption (20) may
also contribute to TMD development. The results are
TMJ pain, jaw-closing muscle pain and fatigue, which
are TMD signs and symptoms and may contribute to
reduce bite force and muscular activity.

The discomfort of the dentures and the trans-
ducer may be more significant in the TMD group
because of the patients’ reluctance to undergo any more
discomfort than they already had to experience (4).

The results of this study are in agreement with
those of previous clinical trials (15-18) in which patients
with TMD had lower maximum bite force values than

healthy subjects. In the present investigation, the TMD
group presented smaller mean bite force values than the
healthy group, though without significance, as demon-
strated by the statistical analysis. This result suggests
that the TMD signs and symptoms and the structural
conditions of the dentures did not affect the maximal
bite force of complete denture wearers.

RESUMO

Os sinais e sintomas de DTM podem contribuir na redução da
força de mordida e da atividade muscular. O objetivo deste
trabalho foi comparar a força de mordida em indivíduos com
prótese total com DTM (Grupo CDTM) e sem DTM (Grupo
SDTM). O Grupo CDTM (n=9) era composto por indivíduos
que utilizavam as mesmas próteses totais há mais de 10 anos. O
Grupo SDTM (n=9) por indivíduos com próteses totais
satisfatórias quanto aos requisitos estruturais e funcionais,
observados pelo profissional e relatados pelo paciente. O índice
de Helkimo foi utilizado para análise do índice de disfunção. A
força de mordida máxima foi medida na região de molares com
gnatodinamômetro. Os resultados mostraram que o Grupo CDTM
apresentou valor numérico médio de força de mordida menor que
o Grupo SDTM, porém sem diferença estatisticamente
significante  entre os grupos avaliados (p<0,05) sugerindo que os
sinais e sintomas da DTM e as condições estruturais das próteses
não afetaram os resultados da força de mordida.
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