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Forty-eight young adults answered a questionnaire and were examined clinically for deter-
mination of symptoms and signs of mandibular dysfunction in accordance with the Helkimo
indices. Occlusal conditions recorded included contacts in centric and excentric mandibular
positions in accordance with specified criteria for registration of ‘ideal occlusion’, various
occlusal patterns, occlusal interferences, and dental attrition. Relatively frequent but mainly
mild signs and symptoms of mandibular dysfunction were found. The occlusal conditions were
extremely varied and did not show any significant correlations with signs and symptoms of
mandibular dysfunction. OO Bruxism; dental wear; occlusal interferences; temporomandibular
joint syndrome
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The great importance previously attached to
occlusal factors in the etiology of mandibular
dysfunction has lately been seriously ques-
tioned on the basis of clinical, epidemio-
logical, and neurophysiological studies (1-
4). Still, however, the concept of an ‘ideal’
occlusion described in some ‘classical text-
books’ (5-7) has great impact on clinical
procedures related to diagnosis and treat-
ment of mandibular dysfunction and to
occlusal rehabilitation (8,9). Specific types
of occlusal patterns are sometimes described
as essential for a harmonious occlusal func-
tion (10), whereas scientific support for such
concepts is scarce (11-13). It is the aim of
this investigation to study the possible influ-
ence of some occlusal factors, especially vari-
ous occlusal patterns, described as essential
in analysis of occlusion in dental literature,
on signs and symptoms of mandibular dys-
function in a non-patient group of young
adults.

Materials and methods

Subjects
A class of dental students, 23 women and

25 men, participated in the study. The mean
age was 25 years in both sex groups, the
range being 20-38 years. The subjects had
a full complement of natural teeth or lacked
only single teeth. No one had a removable
denture; a few had single artificial crowns.
The subjects were in the 2nd year of their
dental curriculum, participating in the first
clinical course in stomatognathic physiology.

Subjective symptoms

A questionnaire modified from one pre-
viously presented (14) was used to collect
data about symptoms of mandibular dys-
function, oral parafunctions, oral comfort,
and chewing ability. The answers were used
to record the anamnestic index of dysfunc-
tion, A; (15). An index of present bruxism
(0-2) was constructed by adding reports on
awareness of present tooth clenching and
grinding.

Clinical signs

The clinical examination was performed
by two of the authors in accordance with
routine procedures used in the Department
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(16). When disagreement about findings
occurred, a joint decision was taken. The
observations were used to record the clinical
dysfunction index, D;, as described by Helk-
imo (15).

Occlusal variables

The recordings of occlusal factors were
with small modifications those included in
the occlusal index (15), with the following
criteria. Occlusal contacts in intercuspal pos-
ition (IP) were recorded by means of count-
ing the number of teeth making perforations
in a sheet of wax (Tenax wax, Ass. Dental
Prod. Ltd, London) on which the subject bit
hard. Contacts in the retruded contact pos-
ition (RCP) were recorded as uni- or bi-
lateral in accordance with the test person’s
tactile sensibility or, in case of uncertainty,
with occlusal indicator wax (Kerr indicator
wax, Sybron/Kerr Dental Prod. Division,
Emeryville, USA). Contacts in laterotru-
sion to both sides and in protrusion were
registered by direct visual inspection at a
distance of 3 mm from IP. The RCP-IP dis-
tances were coded by the following scale: in
the vertical and sagittal direction, 0= (-
1lmm; l==21-2mm; 2==2mm; and in
the lateral direction, 0 = 0-mm; 1= =}-
lmm; 2 = =1 mm.

Occlusal interferences

The following findings were recorded: uni-
lateral contact in RCP; RCP-IP distance of
2mm or more in the sagittal and vertical
direction, 3 mm or more in the lateral direc-
tion; non-working side interference on right
and left side preventing contact on the work-
ing side at 3 mm habitual laterotrusion from
IP: unilateral contact in 3 mm habitual pro-
trusion. An occlusal interference index was
constructed by adding these recordings,
which gave a theoretical value ranging from
0 to 7. An evaluation of the occlusion as
‘ideal’ was made if the following criteria were
fulfilled: number of teeth =28; number of
occluding maxillary teeth =12; no occlusal
interferences; occlusal contacts in 3mm
laterotrusion on the working side on max-
illary cuspids alone or on cuspids and neigh-
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boring teeth; and bilateral contacts in 3 mm
protrusion. Otherwise the occlusion was
registered as deviating from ‘ideal’.

Attrition

Dental wear was registered in the incisor,
cuspid, premolar, and molar regions sep-
arately in accordance with the following
scale: 0=no visible wear; 1=wear of
enamel only; 2 = wear into dentine on one
or more teeth; and 3 = severe wear in the
dentine. An attrition index was constructed
by adding the figures for each dental region,
giving a theoretical value ranging between
0 and 12.

Statistical methods

Standard computer methods for frequen-
cies, medians, means, and standard devia-
tions were used, in addition to non-para-
metric analytical methods such as the
Spearman rank correlation (17) and Pitman’s
permutation test for correlations and sig-
nificance of differences between groups (18).

Primary tabulation showed in general sim-
ilar mean values for women and men (except
for the greater maximal vertical mouth open-
ing in the men). The results have therefore
been presented for all subjects together.

Results

Reported symptoms

The frequency of subjective symptoms was
in general low, clicking of the TMI being the
most common (19%), whereas crepitation
was not observed. Headache more than once
a week was reported by four subjects, and
dysfunction symptoms such as locking of the
TM]J and pain on movement of the mandible
by three and two, respectively. None
reported difficulty in opening the mouth
wide, whereas two said they had noticed that
previously. Otherwise there were only small
differences between present and previous
symptoms. Three students had been treated
for such symptoms; six thought they needed
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Table 1. Distribution of 48 dental students in accordance
with the anamnestic (A;) and clinical dysfunction index
(D;) of Helkimo
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Table 2. Mean (x), median (M), and range of number
of maxillary teeth with occlusal contacts in intercuspal
position (IP)

No. % Occlusal contacts x M Range
Ay 0 33 69 Right side 6.2 6 4-8
1 8 17 Left side 6.3 7 1-9
I 7 15 Total 12.5 13 816
D; 0 17 35
I 25 52
II 5 10
III 1 2

treatment now. According to the anamnestic
index, 2 out of 3 had no symptoms (A;0),
whereas 7 of the 48 students were classified
as having severe symptoms (Table 1).
Twenty-five per cent of the students were
aware of bruxism (tooth grinding and/or
clenching), a figure that increased to 44%
when also earlier parafunction was included.
The question of whether there was anything
uncomfortable in the oral region was
answered affirmatively by 14 (29%), whereas
all considered their chewing ability to be
good, and none had any phonetic problems.

Clinical findings

Nineteen students (40%) were recorded
to have muscles tender to palpation and 17
(35%) impaired TMJ function (mainly click-
ing). The other signs included in the clinical
dysfunction index were recorded only in a
few individuals, giving a distribution of D;
shown in Table 1. One student only had an
index value of III, and 6 (13%) had more
than L.

Dental and occlusal observations

A wide variation of occlusal contacts in
various mandibular positions was recorded
(Tables 2 and 3). The type of occlusion
according to laterotrusive contacts also var-
ied substantially, contacts on the cuspids
alone or in combination with one or more
other pairs of teeth being commonest (Table
4). The same type of contact on both sides
was seen in 42%. The distances between the
retruded contact and intercuspal positions
were generally small. Three subjects were
recorded as having a sagittal and 12 a vertical
distance of 2 mm or more, whereas 13 had
a lateral deviation of 0.5mm or more
between RCP and IP. Seven individuals had
no occlusal interferences, 18 had 1, 16 had
2, and 7 had 3 or more. Only three subjects
were classified as having an occlusion close
to ‘ideal’; the great majority (94%) showed
some sort of deviation from the criteria set
up. Dental wear was on the average confined
to the enamel for most of the teeth; 40% of
the subjects, however, showed attrition into
dentine on the cuspids, whereas this was
recorded in about 15% for the other groups
of teeth.

Table 3. Distribution of 48 dental students in accordance with occlusal contacts in
retruded contact (RCP) and excursive contact positions 3 mm from IP. Figures denote

number of individuals

Occlusal contacts

Occlusal position Only right side Only left side Both sides
RCP 12 22 14
Laterotrusion to the right 34 2 12
Laterotrusion to the left 1 35 12
Protrusion 9 - 4 35




280  Byron Droukas et al. ACTA ODONTOL SCAND 42 (1984)
y

Table 4. Distribution of 48 dental students in accordance with type of occlusal contacts in
laterotrusion 3 mm from IP

Right side Left side Equal on both sides

Single tooth contact (one
pair of occluding teeth)

Cuspid (‘cuspid protection’) 19 12 9
Incisor 1 2 _
Posterior tooth 2 2 —

Group function (=2 pairs of
occluding teeth)

Cuspid + other teeth 14 22 10
Incisors only 2 — —
Posterior teeth only 5 3 1
Neither of the above patterns N 7 28

Table S. Significant Spearman rank correlation coefficients among Ai, D;, and
reported present bruxism and other variables

Present
A D; bruxism
D; 0.33*
Present bruxism 0.35* 0.34*
Present clicking
(reported) 0.66*** 0.34* 0.33*
Fatigue in jaws 0.35* 0.46**
Evaluation of present symptoms 0.32* 0.39**
Previous treatment 0.41**
Need treatment 0.33*
Joint pain (clinical) 0.34* 0.46%*
Attrition, premolars ~0.33*
Protrusive contacts
(0 = bilat; 1 = unilateral) —-0.35*

5% 5 < 0.001; ** 0.001 < p < 0.01; * 0.01 < p < 0.05.

Table 6. Relationships in 48 dental students between the clinical dysfunction index, Dy, and number of occlusal
interferences, type of occlusal contacts in laterotrusion to the right, equal patterns of occlusal contacts on both
sides, ‘ideal’ occlusion, and attrition index. Figures denote number of subjects

Type of occlusion

Number of Laterotrusion Equal on
Degree of interferences to the right* both sides* ‘Ideal’ Attrition index
dysfunction,

D 0 12 35 A B C A B C Yes No 01 24 5-8
0 2 13 2 6 5 6 3 3 11 2 15 1 6 10
I 4 16 5 11 7 7 5 6 14 1 24 1 16 8
I+ 11 1 5 0 2 2 2 1 1 4 0 6 0 4 2
Total 7 34 7 19 14 15 9 10 29 3 45 2 26 20

* A = ‘cuspid protection’; B = group function, including a cuspid; C = other types.
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Correlations

The anamnestic and clinical dysfunction
indices were positively correlated with each
other and with the index for present bruxism
(Table 5). A; and D; were naturally corre-
lated with some signs and symptoms of man-
dibular dysfunction; only the correlations
significant for present bruxism have been
included in the table, however. Practically
no significant correlations were found
between the indices and the dental and
occlusal factors recorded in the investiga-
tion. The only two reaching a significance
level of p < 0.05 were negative (Table 5).
The relationships between the clinical dys-
function index and some occlusal factors are
shown in Table 6. Thus, variables such as
number and type of occlusal contacts,
RCP-IP relationships, occlusal interfer-
ences, singly or collected in an interference
index, and degree of attrition for groups of
teeth or summed up for the whole dentitions
did not seem to influence the degree of
reported symptoms or clinically recorded
signs of mandibular dysfunction or reported
bruxism in this group of individuals.

Discussion

Most of the examination methods used in
this investigation have previously been ana-
lyzed for intra- and inter-observer variations,
which were found to be relatively small (19).
It has been stated that the study of occlusal
contacts is better performed on casts
mounted in an articulator than directly in
the mouth (6). However, the few attempts
made to compare the consistency of clinical
and articulator examination of occlusal con-
tacts have not been able to show significant
differences between the methods (12).
Therefore, the simpler and less time-con-
suming clinical method was chosen in this
study.

It is always difficult to compare the preva-
lence of signs and symptoms of mandibular
dysfunction found in different samples
because of differences in selection of subjects
and examination methods and criteria (11).
The present findings, however, correspond
fairly well with those reported recently for
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non-patient groups of adolescents and young
adults with relatively frequent but mainly
mild symptoms and signs (20-25).

The occlusal conditions were extremely
varied, and only a few subjects had some-
thing close to ‘ideal occlusion’. Different
contact patterns on the left and right side in
laterotrusion were found in about 60%. The
cuspids were the commonest teeth in excur-
sive contacts recorded at 3mm from IP,
which is consistent with previous findings in
young adults (26). The frequency of non-
working side interferences was almost ident-
ical with that reported by Ingervall (26). The
great variation of occlusal contacts in IP in
adults with complete dentitions has recently
been reported by Riise (27) who also empha-
sized the difference between light and hard
biting when recording the contacts.

The main finding of this study of a non-
patient group of young adults is the lack of
statistically significant relationships between
any type of occlusal variables recorded and
the degree of signs and symptoms of func-
tional disturbances of the masticatory sys-
tem. This result seems to coincide well with
the opinion expressed by Berkowitz et al.
(28) in a discussion of normal and ideal
occlusion: ‘malocclusions could be regarded
as normal for they are more commonly found
in the population than “normal occlusion”,
they rarely predispose to dental disease, and
in most cases, are not associated with mas-
ticatory dysfunction’.

In recent epidemiological studies of large
samples a few positive relationships have
been found between occlusal interferences
and signs and symptoms of mandibular dys-
function. The explanatory value of occlusal
interferences for the variation of dysfunction
in these studies was small, however
(24,25,29-31). The inconsistent results of
previous studies related to the influence of
occlusal factors on function and dysfunction
of the masticatory system have been
reviewed earlier (32-34).

It is possible also in this material to select
a few observations that could be taken as a
support for an occlusal etiology in man-
dibular dysfunction: the only subject with
severe dysfunction, DiIlI, had an occlusion
characterized by single contacts on posterior
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teeth in laterotrusion and less than average
number of occlusal contacts in IP (10, com-
pared with a mean value of 12.5); two of
three subjects with ‘ideal occlusion’” had D0,
and the third had D;I. The variation of find-
ings is great, however, and no general pat-
tern is discernible (Table 6). In patient series
occlusal disturbances of clinical significance
might be easier to detect in single patients
in whom occlusal therapy seems to be an
appropriate treatment (35-37).

The present results support the concept
of a multifactorial etiology of mandibular
dysfunction, the occlusal factor in general
being of minor importance. No specific type
of occlusal pattern had any significant influ-
ence on signs and symptoms of mandibular
dysfunction in this non-patient group of
young adults. To make possible further
analysis, the same variables as used in this
study will be studied in a group of patients
with mandibular dysfunction.
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