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Fifty-one patients (mean age, 47.3 years) with moderate to severe periodontal disease and 40
patients (mean age, 48.9 years) with symptoms related to bruxism (occlusal parafunctions
such as grinding and/or clenching of the teeth) were compared with regard to periodontal
conditions and signs and symptoms of mandibular dysfunction. The bruxists reported more
symptoms of pain and dysfunction of the masticatory system than the periodontal patients.
The clinical dysfunction index was significantly higher among the bruxists, while there was a
similarity between the groups in the variation of occlusal conditions, except for occlusal wear,
which was more pronounced in the bruxist group. Attrition was in general positively correlated
to alveolar bone height. This correlation was stronger (and statistically significant) for the
canines than for other teeth. Attrition was negatively correlated to tooth mobility. It is
concluded that patients with moderate to severe periodontal disease and patients with bruxism/
occlusal parafunctions are distinctly different with regard to signs and symptoms of mandibular
dysfunction. The results support the opinions that there is no or only weak correlation between
periodontal disease and bruxism, and between bruxism and occlusal status. O Atrition;
bruxism; periodontal status; temporomandibular joint syndrome
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It is generally accepted that the etiology of
mandibular dysfunction is multifactorial, but
muscular hyperactivity is particularly impor-
tant (1,2). The possible relationship be-
tween bruxism and periodontal conditions
has been extensively discussed in the dental
literature. Karolyi (3), at the very beginning
of this century, was probably the first to
postulate that nocturnal hyperactivity of the
masseter muscles might be a main factor in
the etiology of periodontal disease (‘pyorrhea
alveolaris’). After that, numerous clinical
investigations and experimental studies have
been performed to analyze the correlations
among bruxism, trauma from occlusion, and
periodontal lesions, but the interpretations
and conclusions of the findings have differed
widely. It is no exaggeration to say that this
issue, especially with regard to clinical sig-
nificance, continues to be highly contro-
versial in the literature and among clinicians

in the middle of the 1980s (for review, see
Refs. 4-8). There are also divergent concepts
with regard to the role of occlusal factors in
bruxism and in periodontal disease (1,5).
The prevailing controversies in this field indi-
cate that more clinically oriented research
should be performed.

The aim of the present study was, there-
fore, to examine two groups of patients, one
with periodontal disease and another one
with functional disturbances of the mas-
ticatory system, using current methods and
criteria for diagnoses of periodontal and
occlusal conditions and mandibular dys-
function. The hypothesis was that such
patients represent two different groups
with regard to periodontal conditions and
signs and symptoms of mandibular dysfunc-
tion. In this paper, findings related to peri-
odontal disease and mandibular dysfunction
will be reported, whereas periodontal con-
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ditions and bruxism have been presented
elsewhere (9).

Materials and methods

Patients referred to the Department of Peri-
odontology and Stomatognathic Physiology,
University of Gothenburg, were selected for
this investigation in accordance with the fol-
lowing criteria.

1. General characteristics: a) Patients with
at least 10 natural teeth in each jaw without
removable dentures and cross-arch bridges;
b) Age: 40-65 years old.

2. Patients referred to the Department of
Periodontology for treatment of moderate to
severe periodontal disease.

3. Patients referred to the Department
of Stomatognathic Physiology, diagnosed as
having occlusal parafunctions, which was
certified by extensive dental wear, awareness
of bruxism or other parafunction, combined
with manifest signs and symptoms related to
grinding and clenching of the teeth or other
occlusal habits. Patients with signs and symp-
toms probably more related to tempo-
romandibular joint (TMJ) disorders than to
occlusal parafunction were not included.

Fifty-one patients (26 men, 25 women)
with a mean age of 47.3 years from the
Department of Periodontology (perio
group) and 40 patients (19 men, 21 women)
with a mean age of 48.9 years from the
Department of Stomatognathic Physiology
(bruxism group) were selected in accordance
with the above-mentioned criteria. The perio
group showed significantly more marginal
alveolar bone loss, probing attachment loss,
and tooth mobility than the bruxism group
(9). The examination included the following
assessments:

Questionnaire

A questionnaire was used to collect infor-
mation about general health status, symp-
toms of mandibular dysfunction, occlusal
parafunction, oral comfort, and chewing
ability.

Radiographic examination
The height of the proximal alveolar bone
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of each tooth was assessed in radiographs as
a percentage of the root length (9).

Clinical examination

The clinical examination comprised a gen-
eral oral examination and a special exam-
ination of periodontal conditions, dental
wear, and functional state of the masticatory
system.

Dental wear

Attrition was recorded for each tooth in
accordance with the following scale: 0 = no
visible wear; 1 = wear of enamel only; 2 =
wear exposing a dentine area <1 X 2 mm;
3 =wear exposing a dentine area>1 X
2 mm.

Functional status of the masticatory system

The examination included palpation of
muscles and TM joints and assessment of
mandibular mobility for signs of mandibular
dysfunction, in accordance with routine pro-
cedures used at the Department of Sto-
matognathic Physiology (10, 11). The obser-
vations were used to record the clinical
dysfunction index (Di) in accordance with
Helkimo (12).

Occlusal factors were recorded with
routine procedures as described in detail pre-
viously (13).

All clinical examinations were performed
by the two first authors (F. Houston and H.
Hanamura).

Statistical methods

Statistical analysis of the differences
between the two groups have been per-
formed with Pitman’s permutation test, a
non-parametric statistical method (14). Cor-
relation between variables have been ana-
lyzed by means of Spearman’s rank correla-
tion test, r, (15). The following denotations
have been used for levels of statistical differ-
ences: *** p <0.001; **0.001>p <0.01;
* 0.01 > p < 0.05; NS = non-significant.
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Table 1. Percentage distribution of symptoms reported by 51 patients with periodontal disease
and by 40 bruxism patients who were asked to mark all current alternatives on a list of 12

symptoms
Periodontal Bruxism Statistical
patients patients differences

1. Pain in face and jaws 2 30 *x

2. Pain on movement of mandible 0 10 NS

3. Difficulties in opening the mouth wide 0 28 e

4. Chewing difficulties 6 8 NS

5. Locking or dislocation of mandible 6 8 NS

6. Clicking of TMJ 29 35 NS

7. Crepitation of TMJ 2 13 NS

8. Feeling of fatigue in jaws or cheeks 8 33 **

9. Headache 15 48 **
10. Clenching of teeth 15 50 ¥
11. Grinding of teeth 13 35 *
12. Extensive wear of teeth 8 20 NS

Results

Questionnaire

The bruxism group reported symptoms of
pain and dysfunction of the masticatory sys-
tem more frequently than the perio group
(Table 1). This was also true for headache
and awareness of occlusal parafunctions.
However, TMJ sounds and locking or dis-
location of the TMJ were as frequent in the
perio as in the bruxism group. The patients’
own evaluation of the pain-dysfunction
symptoms differed significantly (p < 0.001)
between the groups, with greater severity
among the bruxists (Fig. 1). The perio
patients considered their general health as
good more often than the bruxists (Table 2).
The question whether one or both sides were

used in chewing was answered similarly by
the two groups; about one-third said both
sides, a few did not know, and the others
preferred the right or left side.

Table 2. Percentage distribution of self-assessed general
state of health in 51 patients with periodontal disease
and in 40 patients with bruxism

Periodontal Bruxism
patients patients
1. Good 79 64
2. Not so good 8 21
3. Bad 4 13
4. Do not know 0 3
5. No answer 8 0
Statistical difference **

Orerio

Beruxism

%
g
%
%
7
4
%
Z
%
7

%

50 -
Fig. 1. Percentage
distribution of self- 40
evaluated severity of
mandibular dysfunction 30 .
in 51 periodontal
disease and 40 bruxism
patients. 0 = no 204
problems; 1=
negligible; 2 = mild, 10 1
3 = moderate; 4 =
severe; 5 = very severe 0

(p <0.001).




242

F. Houston et al.

% Orerio
60+ 59
BRUXISM
50 45
40;
33 35
30
20
10 » 8 é
o 0

0 | " m Di

Fig. 2. Percentage distribution of 51 periodontal disease
and 40 bruxism patients in accordance with Helkimo’s
clinical dysfunction index (Di) (p < 0.001).

Clinical examination

The clinical dysfunction index of Helkimo
differed significantly (p <0.001) between
the groups (Fig. 2); 45% of the bruxists and
only 8% of the perio patients were classified
as having moderate or severe dysfunction
(Di II + III). These differences in signs of
clinical dysfunction were especially found
with regard to muscle tenderness on pal-
pation and pain on mandibular movements
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(Table 3). The maximum mouth opening
did not differ between the groups: the perio
patients had a mean value of 44.9mm
(maximum, 61 mm; minimum, 35 mm) and
the bruxists 44.1 mm (maximum, 62 mm;
minimum, 28 mm).

Occlusal conditions did not differ sig-
nificantly between the groups. The distance
between the retruded contact position
(RCP) and the intercuspal position (IP),
registered by direct visual inspection, was
generally small in sagittal, vertical, and lat-
eral direction. More than 90% of the patients
in both groups had a distance of 0-1 mm in
vertical and sagittal direction and 0-0.5 mm
in lateral direction. Only one bruxist showed
a distance of more than 2 mm sagittally and
more than 1 mm laterally. The mean over-
bite was 3.3 mm in the perio patients and
3.2mm in the bruxists. The mean overjet
was 3.6 mm in the perio patients and 3.2 mm
in the bruxist group.

The distribution and types of occlusal con-
tact in lateral and protrusive excursions dif-
fered markedly among the patients (Tables
4 and 5). There was, however, no statistically
significant difference between the groups.
Instead, the occlusal pattern seemed to vary
equally in the two groups.

The distribution of missing teeth was simi-
lar in both groups (Fig. 3), whereas attri-

Table 3. Percentage distribution of the 51 patients with periodontal disease and the 40 patients
with bruxism in accordance with degree of clinical dysfunction in accordance with Helkimo (12)

Clinical dysfunction score

Statistical
0 1 5 difference
Impaired range of mandibular movement
Periodontal patients 71 27 2 NS
Bruxism patients 58 40 3
Impaired function of TMJ
Periodontal patients 63 37 0 NS
Bruxism patients 60 38 3
Muscle pain on palpation
Periodontal patients 75 20 6 .
Bruxism patients 30 38 33
TMIJ pain on palpation
Periodontal patients 94 6 0 NS
Bruxism patients 83 18 0
Pain on movement of the mandible
Periodontal patients 90 10 0 -
Bruxism patients 65 18 18
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Table 4. Percentage distribution of the 51 patients with periodontal disease and 40 bruxism
patients in accordance with type of occlusal contacts in laterotrusion 3 mm from IP

Right side Left side
Periodontal Bruxism Periodontal Bruxism

Group function

Incisors, cuspid and at least

one premolar or molar 20 23 18 25

Anterior teeth only 20 15 6 15

Posterior teeth only 0 8 2 3
Canine protection 21 18 19 8
Single tooth contact

Anterior tooth 4 0 4 0

Posterior tooth 4 3 2 3
Bilateral tooth contacts 24 26 37 43
Non-working side contacts only 4 8 6 3
Other 4 0 6 0
Statistical difference NS NS

Table 5. Percentage distribution of the 51 patients with
periodontal disease and 40 bruxism patients in accord-
ance with type of occlusal contacts in protrusion 3 mm
from IP

Periodontal Bruxism

Bilateral contacts

On incisors/canines 33 37

On premolars/molars 15 13
Unilateral contacts

On incisors/canines 21 18

On premolars/molars 19 13
Other 13 20
Statistical difference NS

tion was significantly (p <0.01) more pro-
nounced in the bruxism group (Table 6). For
all canines attrition showed a significantly
positive correlation to bone height, whereas
the coefficients were low and insignificant for
the other teeth (Table 7). The relationship

Table 6. Frequency distribution (%) of teeth with dif-
ferent extent of attrition in the group with periodontal
disease (n = 1070) and the bruxism group (n = 782)

Degree Periodontal group Bruxism group
0 11.7 4.6
1 27.4 26.6
2 323 31.6
3 28.6 372

p<0.01

between attrition and tooth mobility was
negative and was greater for canines than for
the other teeth.

Discussion

The patients investigated in this study rep-
resent two distinctly separate groups with
regard to periodontal conditions and signs
and symptoms of mandibular dysfunction,
respectively. The frequencies of reported
symptoms of mandibular dysfunction in the
perio patients are similar to figures presented
in epidemiologic studies, whereas those in
the bruxism patients corroborate data from

Table 7. Correlation (r,) for individual teeth (in the
upper right quadrant and the canines) between attrition
and bone height (A) and between attrition and mobility
(B)

Tooth number A B
17 0.11 -0.18
16 -0.11 -0.15
15 0.06 -0.11
14 0.16 -0.17
13 0.38*** -0.25
12 -0.04 -0.08
11 0.14 -0.26
23 0.22* -0.27*
33 0.29** -0.23
43 0.30** -0.17
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Fig. 3. The distribution of missing teeth in 51 periodontal disease (unbroken line) and 40 bruxism (broken line)

patients. Note the similarity between the groups.

clinical studies (16, 17). Even though single
dysfunction symptoms were reported by
some of the perio patients, they did not
consider them so severe that they had
requested treatment. The different severities
of dysfunction were also evident in the clini-
cal examination, and only a few perio
patients were assessed to have a moderate
(and none a severe) degree of clinical dys-
function by Helkimo’s index (Fig. 2). There

was, however, an obvious similarity between
the groups with regard to such occlusal con-
ditions as number of teeth, overjet and over-
bite, the relation between RCP and IP, and
occlusal contacts in these positions and in
excursive movements. Only with regard to
occlusal wear did the bruxists have more
pronounced changes than the perio patients.

The perio patients had in general no severe
signs and symptoms of mandibular dys-
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function and no demand and very little need
for treatment for such problems. It should
be emphasized then that clicking and locking
of the TMJ, when not associated with other
signs of pain and dysfunction, are benign
findings that should not be dramatized
(17-19). The frequencies of clicking and
locking of the TMJ were similar in the two
groups, but in the bruxists these findings
were often associated with pain and dys-
function, making them functional problems
for some patients. However, even then the
long-term prognosis has been shown to be
good (20).

It has been shown that bruxists develop
more tooth contacts of longer duration and
greater forces than controls (21). The brux-
ists had more dental wear and better peri-
odontal conditions (9) than the perio patients
in this study. Bruxism was thus correlated
with dental wear but not with periodontal
disease. This finding corroborates the state-
ment that ‘trauma from occlusion cannot
induce periodontal tissue breakdown’ (7).
Periodontal mechanoreceptors seem to serve
a powerful feedback system that is important
during both function and dysfunction of the
masticatory system (22-23). According to
such neurophysiological studies, it is logical
to expect less bruxism in patients with loss
of periodontal structures and thus a possible
handicap of periodontal-mechanoreceptor
function. The results of this study seem to
corroborate such a hypothesis, and they con-
tradict suggestions that periodontal disease
may initiate bruxism (24).

The opinion that bruxism is associated
with occlusal factors, especially so-called
occlusal interferences, has often been
expressed in the dental literature (5, 6).
There is no support for this concept in this
study, as the occlusal conditions varied simi-
larly in the two groups. A recent literature
survey also concluded that occlusal factors
are only weakly or not at all associated with
prevalence and intensity of bruxism (25).
Nor were occlusal disturbances significantly
associated with the periodontal status in the
two groups. Similar results have recently
been reported from a study of the relation-
ship between occlusal factors and peri-
odontal status in 66 adults (26). No signifi-
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cant deleterious influence of occlusal dis-
harmonies on the periodontium was found.

This study supports the following con-
clusions: Patients with moderate to severe
periodontal disease in the present study had
signs and symptoms of mandibular dys-
function to a lesser extent than patients with
bruxism/occlusal parafunctions. This is in
spite of the fact that the number of teeth and
occlusal conditions varied similarly in the
two groups.

References

1. Storey A. Controversies related to temporoman-
dibular joint function and dysfunction. In: Zarb
GA, Carlsson GE, eds. Temporomandibular joint.
Function and dysfunction. Copenhagen: Munks-
gaard, 1979;433-57.

2. Moss RA, Garrett JC. Temporomandibular joint
dysfunction syndrome and myofascial pain dys-
function syndrome: a critical review. J Oral Rehabil
1984;11:3-28.

3. Karolyi M. Beobachtungen iiber Pyorrhea alveo-
laris. Osterreich-Ungar Vierteljahresschr Zahnheil-
kunde 1901;5:279-95.

4. Glickman I. Clinical significance of trauma from
occlusion. J Am Dent Assoc 1965;70:607-18.

5. Ramfjord SP, Ash MM. Occlusion. 3rd ed. Phila-
delphia: W B Saunders Co., 1983.

6. Dawson PE. Evaluation, diagnosis and treatment
of occlusal problems. St. Louis: C V Mosby, 1974.

7. Lindhe J, Nyman S. The role of occlusion in peri-
odontal disease and the biological rationale for
splinting in treatment of periodontitis. Oral Sci Rev
1977;10:11-43.

8. Lindhe J, Nyman S, Ericsson 1. Trauma from
occlusion. In: Lindhe J, ed. Textbook of clinical
periodontology. Copenhagen: Munksgaard, 1983.

9. Hanamura H, Houston F, Rylander H, Carlsson
GE, Haraldson T, Nyman S. Periodontal status
and bruxism. A comparative study of patients with
periodontal disease and occlusal parafunctions. J
Periodontol 1986 (in press).

10, Carlsson GE, Helkimo M. Funktionell under-
sOkning av tuggapparaten. In: Holst JJ, ed. Nordisk
klinisk odontologi. Copenhagen: A/S Forlaget for
faglitteratur, 1972;1-21.

11. Magnusson T, Carlsson GE. Comparison between
two groups of patients in respect of headache and
mandibular dysfunction. Swed Dent J 1978;2:85-
92.

12. Helkimo M. Studies on function and dysfunction of
the masticatory system. II. Index for anamnestic
and clinical dysfunction and occlusal state. Swed
Dent J 1974;67:101-21.

13. Droukas B, Lindée C, Carlsson GE. Relationship
between occlusal factors and signs and symptoms



246 F. Houston et al.

14.
15.

16.

17.

18.

19.

20.

of mandibular dysfunction. A clinical study of 48
young adults. Acta Odontol Scand 1984;42:277-83.
Bradley JV. Distribution-free statistical tests. New
Jersey: Prentice Hall Inc., 1968;68-86.

Siegel S. Non-parametric statistics for the be-
havioral sciences. Tokyo: McGraw-Hill Book Co.,
Inc., 1956.

Helkimo M. Epidemiological surveys of dysfunction
of the masticatory system. In: Zarb GA, Carlsson
GE, eds. Temporomandibular joint. Function and
dysfunction. Copenhagen: Munksgaard, 1979;175-
92.

Carlsson GE. Epidemiological studies of signs and
symptoms of TMJ-pain dysfunction. A literature
review. Austr Soc Prosthod Bull 1984;14:7-12.
Greene CS. Temporomandibular joint disorders.
In: Clark JW, ed. Clinical dentistry. Philadelphia:
Harper & Row Publ., 1984; chapter 37.

Gale EN, Gross A. An evaluation of tem-
poromandibular joint sounds. J] Am Dent Assoc
1985;111:62-3.

Carlsson GE. Long-term effects of treatment of
craniomandibular disorders. J Craniomand Pract
1985;3:337-42.

Received for publication 3 March 1986

21.

22

23.

24,

25.

26.

ACTA ODONTOL SCAND 45 (1987)

Clarke NG, Townsend GC, Carrey SE. Bruxism
patterns in man during sleep. J Oral Rehabil
1984;11:123-7.

Glas HW van der, De Laat A, van Steenberghe D.
Oral pressure receptors mediate a series of inhibi-
tory and excitatory periods in the masseteric post-
stimulus EMA-complex following tapping of a tooth
in man. Brain Res 1985 (in press).

De Laat A, van der Glas HW, Weytjens JCF,
van Steenberghe D. The masseteric post-stimulus
electromyographic-complex in people with dys-
function of the mandibular point. Arch Oral Biol
1985;30:177-80.

Eschler J. Bruxism and function of the masticatory
muscles. Parodontologia 1961;15-109.

Carlsson GE, Droukas CB. Dental occlusion and
the health of masticatory system. J Craniomandib
Pract 1984;2:141-7.

Shefter GJ, McFall WT Jr. Occlusal relations and
periodontal status in human adults. J Periodontol
1984;55:368-75.





