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Abstract

summary The purpose of this study was to examine the relationship between masticatory performance and maximal
occlusal force in dentate subjects, using test foods of varying hardness. Subjects were 20 young males with natural
dentitions. Gummy jellies with two different degrees of hardness have been used as test foods to evaluate
masticatory performance. Masticatory performance was evaluated by the increase of the surface area of
expectorated pieces of comminuted gummy jelly that was calculated from the concentration of gelatin. Maximal
occlusal force was measured with pressure sensitive sheets (DENTAL PRESCALE™ 50H R type). The results suggested
that maximal occlusal force had a significant positive correlation to the masticatory performance both with soft
gummy jelly and hard gummy jelly. The correlation coefficient (r) with hand’gummy:jelly tended to be larger than
with soft gummy jelly.
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SUMMARY The purpose of this study was to examine
the relationship between masticatory performance
and maximal occlusal force in dentate subjects,
using test foods of varying hardness. Subjects were
20 young males with natural dentitions. Gummy
jellies with two different degrees of hardness have
been used as test foods to evaluate masticatory
performance. Masticatory performance was evalu-
ated by the increase of the surface area of expector-
ated pieces of comminuted gummy jelly that
was calculated from the concentration of gelatin.

Maximal occlusal force was measured with pressure
sensitive sheets (DENTAL PRESCALE™ 50H R
type). The results suggested that maximal occlusal
force had a significant positive correlation to the
masticatory performance both with soft gummy
jelly and hard gummy jelly. The correlation coeffi-
cient (r) with hand gummy jelly tended to be larger
than with soft gummy jelly.
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Introduction

The aim of mastication is to comminute food and to .

increase the surface area of the food to be exposed to
digestive juices. There have been several objective
measures of masticatory functions, such as masticatory
performance, swallowing threshold and occlusal force.
While Geertman et al. (1999) reported that an improve-
ment in masticatory performance does not imply the
same improvement in chewing experience and vice
versa, measurement of masticatory performance and
maximal occlusal force may provide essential informa-
tion that could make an appropriate diagnosis regarding
masticatory function.

Previous studies have reported on the associations
between masticatory performance and maximal occlu-
sal force (Tate et al., 1994; Fontijn-Tekamp et al., 2000).
However, it has not been determined whether an
individual’s masticatory performance varies according
to a food’s hardness.

Real foods, including carrots (Tate ef al., 1994; Fontijn-
Tekamp et al., 2000), peanuts (Manly, 1951), almonds
(Huggare & Skindhéj, 1997) and color-changeable
chewing gum (Hayakawa et al., 1998), have been used
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to measure masticatory performance. But it is difficult to
change hardness with real foods. In other studies,
artificial products (e.g. Silicone impression materials as
Optocal™*) with different hardness were used (Slagter,
Bosman & Van der Bilt, 1993), however, they were not
real foods. Gummy jelly (Fig. 1) can provide different
hardnesses with the same shape and taste (Yamamoto,
1993; Yoshida et al., 1995). Since its suitability has been
demonstrated, gummy jelly has become one of the
optimal foods for measuring masticatory performance
with different degrees of hardness.

The purpose of this study was to examine the
relationship between masticatory performance and
maximal occlusal force in dentate subjects, using test
foods of varying hardness.

Subjects and methods

Subjects

Subjects were 20 males (28:3 + 19 years old) with nat-
ural dentitions and Angle ClassI orthodontical normal

*Bayer AG, Leverkusen, Germany.
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findings suggest that cutting the harder food required
larger occlusal force to compensate for the stronger load
of food during mastication. While Pearson’s correlation
coefficients between masticatory performance and
maximal occlusal force were 0-55 or 0-66, masticatory
performance was not explained by maximal occlusal
force alone. Further investigation will be needed in
future study.

In conclusion, it was suggested that a larger maximal
occlusal force was associated with a higher masticatory
performance, especially with harder foods.
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