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Recordings of functional variables of the masticatory system were made in 184 subjects, 18-
20 years old, 5 years after the first examination. One hundred and six subjects had restored
dentitions at both examinations (group F), 35 subjects with previously intact dentitions had
received fillings during the follow-up period (group FI), and 43 subjects had intact dentitions
at both examinations (group T). In conformity with the first examination 5 years earlier, the
subjects in group F had higher scores for dentin facets on the first lower molar. Together with
the finding of more frequent attrition on the distal part of the occlusal surface of the second
lower molar, this finding indicates more functional or parafunctional activity in restored
dentitions. Unilateral contacts in the retruded contact position (RCP) were equally common
in all three groups, but the contacts in RCP were more often located in the molar region in
group F. The finding at the first examination that interference causing a lateral slide of the
mandible between RCP and the intercuspal position (ICP) was commoner in restored den-
titions was not confirmed in the present study. Nor did the correlation analysis show any
relationship between occlusal factors and signs and symptoms of mandibular dysfunction.
However, the differences found between subjects with intact and restored dentitions indicate
that the iatrogenic effect of dental filling therapy merits more consideration and more extensive
rescarch. [0 Attrition; chewing habits; clinical study; dental restorations; iatrogenic effects;
occlusion; temporomandibular joint symptoms
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The etiologic importance of dental occlusal
factors in mandibular dysfunction is con-
troversial (1). There are studies in which a
positive but weak correlation between func-
tional and/or morphologic malocclusion and
signs and symptoms of mandibular dysfunc-
tion has been established (2-5), but there
are studies in which no such correlation has
been found (6-8). One occlusal factor that
has scarcely been studied is the iatrogenic
effect of dental filling therapy. However, in
comparative studies of subjects with intact
and restored dentitions Kampe et al. (9-10)
found a higher frequency and degree of
mandibular dysfunction in subjects with
fillings. Another comparative study (11)
showed differences in some functional re-
cordings, and a personality study (12) showed

higher values on the ‘muscular tension’ and
‘somatic anxiety’ scales among subjects with
restored dentitions. In combination, these
findings indicate a possible etiologic import-
ance of dental filling therapy in mandibular
dysfunction, and it would be of interest to
study the long-term development of man-
dibular dysfunction, occlusion, and person-
ality characteristics in individuals with intact
and restored dentitions.

The aim of this study was to re-examine
and compare subjects with intact and
restored dentitions after a 5-year period with
regard to the following variables: chewing
habits, attritional pattern, occlusal inter-
ferences of different kinds, and the distance
between the retruded contact position
(RCP) and the intercuspal position (ICP).
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A further aim was to study correlations
between different variables. This study is part
of a larger comparative study of mandibular
dystunction in subjects 18-20 years old with
intact and restored dentitions (13).

Subjects and methods
Subjects

The subjects in this study were the same as
in a previous study by Kampe et al. (10). At
the anamnesticexamination the material con-
sisted of 189 subjects, 18-20 years old, from
two districts in Dalarna, Sweden. Forty-four
of the subjects had intact dentitions at both
examinations (group 1), 36 with previously
intact dentitions had had fillings in their teeth
during the 5-year follow-up period (group
FI), and 109 of the subjects had restored den-
titions at both examinations (group F). Five
subject: rad moved from the area and could
not participate in the clinical examination but
returned the questionnaires (one subject in
group I, one subject in group F1, and three
subjectsin group F). The material is identical
to that used in a previous study (13) in which
it was described and discussed in detail.

Methods

Data collection followed the same scheme
as in the first examination S years previously.
However, the questionnaire was changed a
little; for example, the questions about fill-
ings in the primary dentition and orthodontic
treatment were excluded, and the questions
about oral parafunctions asked for frequency
instead of only yes or no.

The following data were used in this study:

Symptom nistory. Data concerning chew-
ing side and feelings of unevenness of
occlusion were collected from the ques-
tronnaire.

Clinical examination. The number and
location of premature contacts in RCP were
registered. RCP was recorded passively with
the observer guiding the mandible up to the
first contact with the upper teeth (14). Regis-
tration was made with the aid of special wax
(Kerr’s Occlusal Indicator) when the wax
had been penetrated.
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The sagittal distance between RCP and
ICP was recorded as the difference between
the two positions measured in the premolar
region with the aid of pencil markings and a
ruler. Measurements were made on both
sides to the nearest 0.5 mm. If unequal dif-
ferences on the right and left sides were
found, the highest value was recorded.

Attrition was recorded on the central inci-
sors and the first molars in the lower jaw if
there were dentin facets. A special recording
of facets located on the distal part of the
occlusal surface of the second lower molars
was made in accordance with Kampe et al.
(15). Registration was made with the aid of
special wax {Kerr’s Occlusal Indicator) and
articulation paper (Svedia, Red-Blue
Radar).

Occlusal interference. Interference in RCP
was recorded if there was unilateral contact.
Interference causing a lateral slide between
RCP and ICP was recorded if the lateral
slide was 0.5 mm or more. Mediotrusion
interference was recorded if contacts on the
mediotrusion side of the jaws prevented con-
tact on the laterotrusion side. The regis-
tration was checked with the aid of
articulation paper. Interference was re-
corded only on Jaterotrusion up to cusp to
the cusp position of the canines.

Cuspid rise was recorded when latero-
trusion ended with contact only between the
canines on both sides.

Statistical methods

Differences between the groups were
tested with Wilcoxon’s two-sample test and
the Kruskal-Wallis test (16). The paired Wil-
coxon test (16) was used for analysis of dif-
ferences between the two examinations.
Correlations between variables were cal-
culated by means of Spearman’s rank cor-
relation test (rs) (17).

Results

At the first examination the subjects in group
F had a mean of 5.5 restored occlusal sur-
faces (range, 1-12), and at the second exam-
ination, 5 years later, the number had
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Table 1. Prevalence of occlusal interferences in group I (43 subjects with intact
dentitions), group FI (35 subjects with restored dentitions), and group F (106 subjects
with restored dentitions) at the first (I) and at the second (II) examination 5 years
later. Percentage of total in each group

Group [ Group FI Group F
Type of interference® i II 1 I 1 11
Unilateral contact in RCP 49 63 71 60 62 60
Lateral deviation between 7 19 3 14 36 25
RCP and ICP = 0.5 mm
Non-working side interference 12 7 3 9 10 11
Non-working side contact 14 0 18 9 29

RCP = retruded contact position; ICP = intercuspal position.

increased to 6.8 (range, 1-17). In group FI
the subjects had a mean of 2.1 restored
occlusal surfaces (range, 1-7).

One-sided chewing was reported by 49%
in group F, 47% in group Fl, and 38% in
group 1. The corresponding figures at the
first examination were 31%, 20%, and 30%,
respectively. The differences between the
groups were not significant, but the increase
between the two examinations was statisti-
cally significant in group F (p < 0.001) and
group FI (p < 0.05).

Feelings of unevenness of occlusion were
reported by 21% of the subjects in group F,
6% in group FI, and 11% in group 1. The

corresponding figures at the first examin-
ation were 10%, 3%, and 18% , respectively.
The increase in group F was statistically
significant (p < 0.01).

Cuspid rise on both sides on lateral move-
ment of the mandible was recorded in 39%.
51%, and 50% of the subjects in group F,
group FI, and group I, respectively. The
corresponding figures at the first exam-
ination were 40%, 59%, and 51%.

The occurrence of different kinds of
occlusal interferences is shown in Table 1.
Unilateral contact in RCP and mediotrusion
side interference were equally common in all
three groups. With regard to interference
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causing a lateral slide between RCP and
ICP there were no statistically significant
differences between the groups.

The distribution of the subjects with
regard to the sagittal distance between RCP
and ICP is shown in Fig. 1. There were no
statistically significant differences between
the groups.

The subjects of group I, group FI, and
group F had a mean of 1.7, 2.2, and 1.8
premature contacts in the RCP, respectively.
The distribution of the subjects with regard
to the location of premature contacts in the
RCP to different parts of the dentitions is
shown in Fig. 2. At the second examination
the contacts in RCP were significantly more
often (p < 0.05) located in the molar or
premolar/molar regions than in the premolar
region in group F (p < 0.05) than in the
other groups. There was also a statistically
significant change of the location of the con-
tacts in the retruded contact position in
group F (p <0.05) between the two exam-
inations from the premolar region to the
premolar/molar or molar regions.

The occurrence of dentin facets in the
lower central incisors and first lower molars
in the different groups is shown in Fig. 3.
With regard to dentin facets in the first lower
molars, the differences between group F and
the other groups were statistically significant
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(p < 0.001), and the increase of dentin facets
between the two examinations in group F
was statistically significant (p < 0.001).

Attrition of the distal part of the occlusal
surface of the second lower molars in accord-
ance with Kampe et al. (15) was recorded in
36% of the subjects in group F, 6% in group
FI, and 2% in group 1. The differences
between group F and the other groups were
statistically significant (p < 0.001). At the
first examination no such attrition was found
in any of the groups.

Statistically significant correlations be-
tween the anamnestic dysfunction index
(Ai), the clinical dysfunction index (Di) (13),
and all the other variables reported in this
and the previous paper (13) are shown in
Table 2. There was a statistically significant
and positive correlation between Ai and
muscle tenderness in all three groups,
between Ai and accidental biting of the
tongue or cheeks in group F, between Di
and reported TMJ sounds in group F. and
between Ai and Diin group FI and group F.

Discussion

The mean number of fillings increased in
group F between the two examinations.
However, many of the subjects had the same
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Table 2. Significant correlation coefficients, at the second examination, among the anamnestic dys-
function index (Al), the clinical dysfunction index (D1i) and the other variables described in this study
in group 1 (44 subjects with intact dentitions), group FI (36 subjects with restored dentitions), and
group F (109 subjects with restored dentitions)

Ai Di
Variable I Fi F I FI F

Pain in the face or in the jaws 0.47%* 0.20*
Reported TMJ sounds 0.31%**
Aching neck, back, throat, and 0.26** 0.24**

shoulders
Headache 0.39** 0.23** 0.22%
Feeling of locking or luxation of the 0.28%*

mandible
Difficulties in mouth opening 0.24**
Tooth grinding 0.36%
Tooth clenching 0.30* 0.52**
Accidental biting of the tongue or 0.39%*#

cheeks
Feeling of unevenness of occlusion 0.19* 0.25%*
Pressing of the tongue 0.41%*
Cheek biting 0.33*
Special chewing side 0.24** 0.21%
Ai 0.57*** 0.26%*
Muscle tenderness 0.29*  0.43**  0.31***
Pain during extreme movements 0.31*  0.41** 0.27**
Lateral deviation between RCP and 0.29%*

ICP > 0.5mm
Mediotrusion side contact 0.41**
Cuspid protection —0.36%
Dentin facets, 6-6 0.32*
Location of the RCP contacts —0.22*

TMJ = temporomandibular joint; RCP = retruded contact position; ICP = intercuspal position.
* p<0.05, ** p<0.01, *** p <0.001.
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number of fillings at both examinations,
whereas others had up to 10 more filled
occlusal surfaces. In this connection group
Fl is of special interest as the subjects had
no fillings at the first examination. In the
study of signs and symptoms of mandibular
dysfunction (13) the subjects with restored
dentitions had a significantly increased and
higher degree of both anamnestic and clinical
dysfunction than the subjects with intact
teeth (group I) at the second examination.
These findings indicate a possible etiologic
significance of dental filling therapy in man-
dibular dysfunction, in accordance with
Kampe et al. (9, 10). However, there were
subjects with many fillings and mild or no
dysfunction and subjects with few fillings
and severe dysfunction. Thus, a possible
relationship between fillings and mandibular
dystunction is probably complicated, and,
in line with the general opinion in stomato-
gnathic physiology today, the findings in
this study support a multifactorial etiology
in mandibular dysfunction (18-20).

In conformity with previous studies (9-
11). unilateral contacts in RCP were equally
common in all three groups. This is of inter-
est, and, together with the finding of more
signs and symptoms of mandibular dys-
function in subjects with restored dentitions
(13), this finding indicates that the etiologic
significance of this occlusal factor in man-
dibular dysfunction is questionable. This is
in line with other studies (7, 8. 21).

With regard to interference causing a
lateral slide between RCP and ICP, the sig-
nificantly higher prevalence among the sub-
jects with restored dentitions in the previous
study (11) was not confirmed, but there was
still a non-significant difference between the
groups. However, more studies are necess-
ary to ascertain whether there is a difference
between subjects with intact and restored
dentitions. Above all, more comparative
foltow-up studies are urgently needed.

Non-working side interference or contacts
were equally common in all three groups. If
there is a true difference between the groups,
as indicated in a previous study of subjects
18, 19, and 20 years old (9), the negative
findings in this and the previous study (10)
may be due to methodologic differences. In
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these studies interference was recorded on
laterotrusion to close contact on the cuspids
or, in case of unerupted cuspids, on latero-
trusion <3 mm, whereas in the first study
interference was recorded during the course
of full lateral movement. However, it is also
possible that a more muscularly active regis-
tration method would give different figures
tor this kind of contact. This suggestion is
based on the finding of more attrition on
the distal part of the occlusal surface of the
second lower molar in group F, both in this
and in a previous study (15). Studies of the
attritional pattern of the dentitions of Aus-
tralian aborigines (22) show typical facets on
the mediotrusion side. In that paper Murphy
writes, ‘This meeting on the nonfood side of
the distal areas of the reciprocal dental
arches before the ending of the masticatory
stroke in centric occlusion is of some bio-
logical importance. It may be necessary tor
some kind of ‘balance’ to avoid, perhaps.
damage to the temporomandibular joints
and other structures involved’ (22). Hypo-
thetically, the reason for this attrition among
the aborigines may be the vigorous chewing
performed and, in restored dentitions. the
artificial materials incorporated in the tecth.
‘The possible adaptive mechanism could be
that the TMIJs take over the protection of
the dentition from overloading through
increased activity in the superior head of the
lateral pterygoid muscle and the hyoids’ (23).
The finding in this and in a previous study
(11) that the RCP contacts are more often
located in the molar or the premolar/molar
regions in group F than in group 1 and the
finding of a significant change of the location
of the contacts in the retruded contact posi-
tion in group F from the premolar to the
premolar/molar or molar regions support
this hypothesis and indicate an altered mus-
cular tension in subjects with restored den-
titions. A new, muscularly active registration
method for mediotrusion side contacts is
under development and will be tested in the
near future.

In line with the finding of more frequent
attrition on the second lower molar in pre-
vious studies (9, 11, 15), the finding of more
dentin facets on the first lower molarin group
F indicates more parafunctional activity in
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restored dentitions. In this connection the
finding of more frequent clenching in group
F+FI (13) and increased feelings of uneven-
ness of occlusion in group F indicate a poss-
ible etiologic significance of dental restora-
tions in tooth clenching.

A positive correlation was found between
the anamnestic and clinical dysfunction indi-
ces. This is in accordance wtih other inves-
tigations (21, 24, 25) and strengthens the
validity of the results (26). With regard to
occlusal interference, the only statistically
significant correlation with the dysfunction
indices was found between interference caus-
ing a lateral slide between RCP and ICP and
the anamnestic dysfunction index in group F
and between mediotrusion side contact and
the anamnestic dysfunction index in group
FI. This weak correlation between occlusal
interference and the dysfunction indices is in
accordance with other studies (2, 7, 21) and
indicates that the kinds of occlusal inter-
ference studied in this investigation have
little etiologic significance in mandibular dys-
function. However, it is possible that other
kinds of occlusal interference, recorded with
other registration methods, would show a
stronger correlation with signs and symp-
toms of mandibular dysfunction—for
example, a division into interferences on
artificial materials (fillings, crowns, and so
forth) and on natural tooth substance
(enamel and dentin) and registration with
muscularly more active methods (27). This
suggestion is based on the finding in a pre-
vious study (11) that all premature contacts
in RCP were situated on natural tooth sub-
stances—that is, enamel or dentin—and the
finding in another study (28) that the subjects
experienced a clear difference of the feeling
of the occlusion when the fossa bottom filling
facets were ground away. General comments
were the bite felt more even, more stable,
and the lower jaw came closer to the upper.

In conformity with previous studies of
individuals with intact and restored den-
titions (13, 23), this study indicates that there
are differences between subjects with and
without dental fillings. In this study clear
differences were found for dentin facets on
the first lower molars, attrition on the distal
part of the occlusal surface of the second
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lower molar, and location of the RCP con-
tacts. In combination with the findings of a
higher frequency and degree of mandibular
dysfunction (13, 23) and higher values on
the ‘somatic anxiety” and ‘muscular tension’
scales (12,29) among the subjects with re-
stored dentitions, these findings strengthen
the suspicion that dental filling therapy is a
possible etiologic factor in mandibular dys-
function. However, more studies are necess-
ary to establish the mechanisms involved,
and for further interpretation of the results
studies from other research centers would
be of interest.
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