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ABSTRACT In the subjects with TMD, the asymmetry of bite force is considered important pa-
rameters for functional state of occlusion. The purpose of this study is to investigate the bite
force and its association with TMD symptoms in young adults’ population.

138 dental students were used for experimental subjects. The basic items of clinical exami-
nations were based on the Helkimo index. The bite forces were measured by Dental Prescale.
The subjects were asked to bite the sheet as strong as possible for 3 seconds in intercuspal posi-
tion. Analyses were performed between the symptoms of subjects and their bite force parame-
ters, and between the signs of subjects and their bite force parameters.

For the subjects without symptoms, the moment in male was significantly bigger than that
of female (p<0.05). The asymmetry index for the average occlusal pressure of female was larger
than that of male (p<0.01). As for some degree of sex differences were found, the further analysis
was assessed in males and females separately. There were no significant differences of bite force
parameters without symptoms had more bite force and moment than subjects with symptoms

(p<0.05).

There was some degree of sex difference in the bite force measurement. Only for males, the
bite force and moment in subject without symptoms showed significantly larger than subjects

with TMD symptoms.
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INTRODUCTION

Patients with TMD have been reported to have
lower maximal bite force values than healthy sub-
ject"™. The difference in maximal bite force values
between males and females biting in the molar re-
gion was highly significant®™® and is explained by
males’ greater muscular potential, even the size dif-
ferences of muscles are taken into account”. Sepa-
rate evaluation of genders would be advisable in

studies involving bite force assessments'.
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Increasing in bite force up to ‘normal’ levels has
been reported to follow successful treatment of
TMD?. But maximal bite force values have not al-
ways been found to be lower for TMD patients than
for healthy controls or in the non-patients study' ™.

With the developing of Dental Prescale®, it has
become possible to measure the distribution of bite
force on all teeth in closely resemble condition to the
intercuspal occlusion without the subject’s fear of
dental damage than other methods™'®. With this
method, one report have been published about the
TMD patients’ bite force'®, but no studies have been
done in an unselected non-patient young adults’
population.

275



276

The purpose of this study is to compare the bite
force using Dental Prescale® in the non-patient sub-

ject group.

MATERIALS AND METHODS

138 forth-year dental students in Asahi Univer-
sity were investigated. Excluding the orthodontic ex-
perienced samples. They were 96 males, 42 females
with averaged 22.5 years old.

The clinical examination was performed by the
same examiner. The basic items based on the Hel-
kimo index. The clinical sign evaluation was based
on the Helkimo clinical dysfunction index(Di).The
symptoms of TMD were assessed on the basis of the
anamnestic dysfunction index (Ai).

The bite force was measured to the 138 sub-
jects who had finished the questionnaire, by using
pressure-sensitive sheets (Type-R 50H Dental Pres-
cale, Fuji Film Co., Tokyo Japan) and an image scan-
ner (FPD-703, Fuji Film Co). The subjects were
asked to tapping their teeth first with confirming
their intercuspal occlusal position, and then in-
structed to bite the sheet as strong as possible for 3
seconds in a relaxed upright position. The sheet was
scanned in 10 hours or so, which had been pre-
served in refrigerator (5C). Only the data, in which

the percentage of valid contact pressure was bigger
than 95%, were used in the statistical analysis.
Analyses were performed between the symp-
toms of 138 subjects and their bite force parameters,
and between the signs of 71 subjects and their bite
force parameters. The bite force parameters in-
cluded : occlusal contact area, average bite pressure,
bite force, moment and their unbalance of parame-
ters. The asymmetry index for parameters was de-
| left-right | /(left+right) X 100%. Sex dif-
ference were analyzed in the subjects without symp-

fined as :

toms (Ai0), in the subjects with symptoms Ai I+II),
subjects without signs (Di0) and subjects with signs
Di (I+II) respectively.

SPSS 9.0 for windows (SPSS Japan Inc) was
used for statistics. To analyze the sex difference of
bite force and the bite force between subjects with
and without signs or symptoms, the pooled-variance
t test was used for equal variances condition, other-
wise the separate-variance t test was chosen.

RESULTS

Sex difference of the bite force

For the subjects without symptoms in the 138
subjects, the moment of male was significantly big-
ger than that of female (p<0.05, Fig. 1).

The asymmetry index for the average occlusal
pressure of female was larger than that of male (P<
0.01, Fig. 2).

There were no significant differences both in
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Fig. 1. Sex difference of the moment in the sub-

jects with and without symptoms (p<0.05).

subjects with and without symptoms for the occlusal
contact area, the bite force and their asymmetry in-
dex.

For the subjects with signs among the 71 sub-
jects, females had less occlusal bite area than males
did (p<0.05, Fig. 3).

Association between bite force and TMD
As for some degree of sex differences were
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Fig. 2. Sex difference of the asymmetry index for
average in the subjects with and without

symptoms (p<<0.05).
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Fig. 3. Sex difference of the asymmetry index for
the occlusal contact area in the subjects
with and without symptoms (p<0.05).

found, the further analysis was assessed in males
and females separately.

In the 138 subjects, there were no significant
difference of occlusal bite area, average bite pres-
sure, bite force, moment and their unbalance of pa-
rameters for females between subjects without
symptoms and subjects with symptoms; but for
males, the subjects without symptoms had more bite
force and moment than subjects with symptoms (p<
0.05, Fig. 4 and Fig. 5).
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Fig. 4. Bite force between subjects with symptoms
Ai (I + 1II) and without symptoms (Ai0) for
males (p<0.05).
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Fig. 5. Moment between subjects without symp-
toms (Ai0) and with symptoms Ai (I + 1)
for males (p<0.05).

DISSCUSSION

Among the methods to measure the bite force
distribution simultaneously nder clenching, the Pres-
cale® is considered a relative ideal one'. The photoc-
clusion technique make use of a polymer sheet to
register occlusal contacts in the form of birefrin-
gence strain patterns”™", but the quantitative meas-
urement of the bite force is difficult. Although T-
scan system is useful to observe the bite force
changing with time, the value of bite force tends to
smaller with maximum clenching because of narrow
maximum measuring range. Other defects of T-scan
include low sensitivity and planar resolution capaci-
ties”, misleading reproductions resulted from con-
tact area shifting, uncomfortable feeling and possible
shift of the mandible because of the inflexible sensor
foil™.

The Dental Prescale® is a flexible horseshoe-
shaped sheet with a thickness of 97um. The red-
color density, result of a color-developing chemical
reaction induced by bite force to break the micro-
capsules that contain the color-forming materials, re-
flects the degree of occlusal load applied to the

sheet’. The bite force and occlusal contact area on
each tooth in the intercuspal position can be ob-
served simultaneously and more reliably™®. Moreover
the balance of bite force can also be obtain easily.
For the 50H type sheet used in this study, the
measurable occlusal pressure range is from 5.0 MPa
to 120.0 MPa. If the maximum occlusal pressure is
over 120 MPa, the only way to overcome the doubt
for reliability of bite force, which is the accumulation
of forces on the all occlusal areas, is to only adopt
the data of which the available bite pressure is more
than 95%. In this study, the maximum occlusal pres-
sure of about 20% of subject was equal (may be
over) 120 MPa. But only 3 subjects’ available contact
pressure is less than 95%, whose data were re-taken
until the available contact pressure is over 95%.
There have been several studies about the bite
force of TMD patient based on the Dental Prescale®.
Under maximum clenching, the values of occlusal
contact area, bite forces in patients were signifi-

16)

cantly smaller than the control group'™. But no re-

search discussed about the sex difference. In this
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study, sex differences were found : in subjects with-
out symptoms, females had bigger moment and
asymmetry index for average occlusal pressure : In
subjects with TMD signs, females had more occlusal
area than males. As for this fact, it was more reason-
able to discuss the association between the bite fore
and TMD in males and females separately.

In the non-patients adults in this study, not all
the parameters related to bite force showed the dif-
ference between subjects with TMD and without
TMD symptoms. It was only found that male sub-

jects without TMD symptoms had bigger bite force
and moment than the male subjects with TMD
symptoms.

Hidaka et al® recently found out that the medio
-lateral position of the bite force balancing point (cor-
respond to the unbalance of the moment in our
study) shifted to the midline with the clenching in-
tensity increased. It is imply that there was an in-
sensitive to the asymmetry nature maybe existed in
the TMD subjects under the maximum biting which
had been instructed to the subjects in this study.

CONCLUSION

There was some degree of sex difference in the
bite force measurement. Only for males (in the 138
subjects), the bite force and moment without symp-
toms showed significantly larger than subjects with
TMD symptoms.

The authors sincerely thank Dr. Masaya Funakoshi,
an emeritus professor of Asahi University, for his
valualbe advice and help to ensure the completion of re-
search.
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