Occlusal imbalance and temporomandibular disorders in the elderly
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The prevalence of the anamnestic symptoms and clinical signs of temporomandibular disorders (TMD) in
76-, 81-, and 86-year-old subjects was studied, on the basis of Helkimo’s anamnestic (Ai) and clinical (Di)
dysfunction indexes. Occlusal status was recorded by means of the Eichner index: class A has a maximum
of four supporting zones (minimum of one tooth contact between the antagonist jaws in the premolar and
molar region on each side), class B has one to three supporting zones or tooth contact in the frontal area
only, and class C has no supporting zones. The Eichner index was recorded with two kinds of variations:
supporting zones with and without removable prostheses. In the population studied 8% were classified as
Eichner class A, 22% as class B, and 70% as class C. Including occlusal supporting zones of the removable
dentures, the percentages were 75% in Eichner class A, 21% in class B and 4% in class C. When the groups
with and without removable prostheses were compared, no differences were found in the Ai or Di. In
conclusion, among the elderly population the severity of TMD does not depend on the supporting zones of
the dentition alone, and removable prostheses do not relieve the problem. [ Aged people; craniomandibular
disorders; dental occlusion
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Knowledge about the relationship between the occlusal
state and functional disorders is unclear and contro-
versial. The need to replace all missing teeth to unload
the joints (I, 2) and to prevent temporomandibular
disorders (TMD) has been discussed (3). Contradictory
results have been reported in studies concerning the
relation between posterior support and signs and
symptoms of TMD. Different methods have been used
to study and classify dental occlusion. Kiyser (4) utilized
occlusal units (OU)—that is, pairs of occluding posterior
teeth, 1 molar unit being considered equal to 2
premolar units—and recognized six classes of shortened
dental arches. Gordon et al. (5) used ‘good’ or ‘bad’
quadrants depending on tooth contacts, and Osterberg
& Landt (6, 7) used the Eichner index. The Eichner
index has also been found to serve as an indicator of the
deterioration of dental state and the condition of the
remaining teeth and to be a good classification of degree
of functional dental incapacity in epidemiologic studies
(8, 9). Osterberg & Landt created a method for utilizing
the Eichner index also with removable dentures (7).
Their modified Eichner index helps to distinguish
between subjects with and without dentures. Although
all these recording systems are acceptable, comparison
of various findings has been problematic.

The traditional belief has been that TMD increases
both with aging and with loss of natural teeth (10).
However, recent studies have shown that the prevalence
of TMD decreases in older age groups (11-13). It is
therefore reasonable to examine also the effect of
different occlusal situations on TMD.

All types of dental status are represented in TMD
patients (14), and a weak correlation between occlusal

status and dysfunction of the masticatory system has
been reported by Osterberg & Carlsson (15). Moreover,
Pullinger et al. {16) discovered a positive correlation
between TMD and lack of molar contacts. In Kayser’s
studies (4) the correlation was positive only when the
dental arch was strongly reduced; likewise, in elderly
subjects there was also a positive correlation between
degree of dysfunction and loss of zones with support
from natural teeth (17). Recently, Witter et al. (18)
concluded that the absence of molar support is not a risk
factor for TMD and that free-end removable dentures
in the lower jaw do not prevent but rather increase the
number of signs and symptoms of TMD.

The perception that old age is inevitably accompa-
nied by tooth loss is no longer correct, the mean
number of retained natural teeth being on the increase.
Of 70-year-olds in a Swedish study in 1983, 9% of the
men and 5% of the women had occlusal contacts in all
four support zones in their natural dentition, whereas
those without tooth contacts comprised 68% of the men
and 75% of the women (9). Seven years later, in the
study by Osterberg et al. in Sweden (8), nearly 10% of
the 70-year-olds had tooth contacts in all four
supporting zones. In the United Kingdom in 1988,
2% of the more-than-65-year-olds had contacts in all
four quadrants (5), and 42% had no ‘good’ quadrants.
In The Netherlands in 1993, 13% of the subjects had at
least first molars in their natural dentition, and 9% of
the subjects had anterior contacts but no occlusal units
(19).

%he purpose of this study was to test the hypothesis
that occlusal imbalance plays a role in the TMD of
elderly inhabitants when Helkimo’s anamnestic and
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Fig. 1. Distribution (%) of subjects by Eichner classes. E
t + br = support zones including contact areas of natural dentition
and of fixed constructions; E t + br + p = support zones including
contact areas of natural dentition, of fixed and of removable
prosthetic constructions.

clinical indices are used to categorize the symptoms and
signs of TMD. To obtain a more differentiated and
functional distribution of the individuals among differ-
ent extents of dental incapacitation, the Eichner index
was utilized, as previous studies have indicated that it is
suitable for this purpose (20).

Materials and methods

This investigation forms a part of a comprehensive
medical survey comprising a random sample of subjects
born in 1904, 1909, and 1914 (total, 8035), living in
Helsinki in January 1989. Between 1989 and 1990, 651
subjects participated in the medical examination. In
1990-91, 600 subjects who were still alive were invited
to the Institute of Dentistry, and altogether 364
participated in a comprehensive dental examination.
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The participation rates were 69% for men and 58% for
women (12).

The clinical dental examination concerning TMD
and occlusal status was carried out by four teachers at
the Department of Prosthetic Dentistry. The examiners
were calibrated to achieve agreement on diagnostic
criteria and methods used. During the clinical investiga-
tion at least two of the examiners had the opportunity to
discuss and clarify with each other the uncertainties in
diagnosing.

Symptoms of TMD were assessed on the basis of the
anamnestic dysfunction index (Ai) (21). This index is
three-graded: Ai 0 = no symptoms; Ai I = mild symp-
toms such as TMJ sounds, feeling of fatigue, or stiffness
of the jaw; and Ai II = severe symptoms such as
difficulties in opening the mouth wide, locking or
luxations, and pain in the region of the mandible or in
the TMJ or masticatory musculature.

The severity of clinical signs of the TMD was assessed
as described by Helkimo’s clinical dysfunction index (D)
(21). The index is four-graded: Di 0 = no clinical
symptoms; Di I = mild dysfunction; Di II = moderate
dysfunction; and Di III = severe dysfunction. The
clinical dysfunction index is based on the estimation of
five signs, each of which is scored as 0—5 points on the
basis of the severity of the sign: impaired range of
movement, impaired function of the TM]J, TM] pain,
muscle pain, and pain during movement of the
mandible. The points were added to make the final
gradation. The muscles palpated were the masseter, the
temporal, the lateral pterygoid, the medial pterygoid,
and the digastricus.

Occlusal status was evaluated by means of the
Eichner index (6) and its modification (7). It was
recorded for the natural dentition including fixed
constructions (E t + br) and for the dentition including
the support of the removable dentures (E t + br + p).
The Eichner index is based on the occlusal contacts in
antagonist jaws. There may be a maximum of four
supporting zones. This means that there is a minimum
of one tooth 1n contact between the upper and lower
jaw in both the premolar and the molar region on each
side. The molar and premolar contacts define the
classification: class A contains four support zones, class

Table 1. Distribution {%) of the elderly study group by Eichner classes and by age and gender

Men (n = 102), years

Women (n = 262), years

Eichner
class 76 81 86 All 76 81 86 All
Et+br
A 19 6 5 12 6 8 6 7
B 23 21 30 23 29 18 12 21
C 58 73 65 65 65 74 82 72
Et+br+p
A 75 76 50 71 77 77 75 76
B 19 18 35 21 23 22 18 21
C 6 6 15 8 0 3 7 3
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Table 2. Distribution (%) of the elderly (» = 328) by anamnestic dysfunction index (Ai)* in Eichner

classes
Eichner class
Et+br Et+br+p
Al A B C A B C All
0 64 68 66 66 63 72 66
I 12 13 14 14 16 14 14
I 24 19 20 20 21 14 20

NS

NS = not significant.

* 36 questionnaires incompletely answered.

B contains one to three support zones or support in the
frontal area only, and in class C there are no antagonist
- contacts in the dentition, although it is possible that a
few teeth are left.

The statistical analysis was made with the chi-square
test to evaluate group differences in TMD and occlusal
status.

Results

In the population studied, 8% were classified as Eichner
class A, 22% as class B, and 70% as class C. When the
occlusal support of the removable dentures was also
included in the Eichner index, 75% were classified as
Eichner class A, 21% as class B, and 4% as class C (Fig.
1).

Three per cent of the women and 8% of the men had
no occlusal contacts (class C) even when the removable
dentures were included in the index (E t + br + p). In
the present study 12% of the men and 7% of the women
had tooth contacts in all four support zones, whereas
65% of the men and 72% of the women had no contact
in their natural dentition (Table 1).

The group of 76-year-olds showed a significant
difference between the genders: 6% of the women and
19% of the men had contacts in all four support zones
of their natural dentition {class A). Such a difference was
not found in the other two older age groups. When the
removable dentures were included, only 6% of the 76-

year-old men and none of the women remained without
occlusal contacts (class C) (Table 1).

When the groups with (E t + br + p) and without (E
t + br) removable prostheses were compared, no
difference was found in the anamnestic dysfunction
index (Table 2) between sexes or age groups.

In the clinical dysfunction index the difference was
not significant either when the occlusal support of the
natural teeth was included (E t + br) or when the
removable protheses were included (Table 3). There
were no significant differences between the men and
women, nor between the age groups.

Discussion

Considering the high age of the present study popula-
tion, the participation rate was reasonable (22). Age did,
however, have an influence on answering the ques-
tionnaire, but all unclear answers were evaluated
further. Because the clinical examination of TMD is
based on oral communication, and 21 subjects were in
poor medical condition, some answers were not distinct.
The examiner tried to keep the influence as small as
possible.

The Eichner classification is generally applicable to
epidemiologic studies and has been found to be a
suitable instrument for establishing the extent of
functional dental incapacity (9). According to Osterberg
et al. (9) tooth mortality is highest in the molar area,

Table 3. Distribution (%) of the elderly (n = 343) by clinical dysfunction index (Di)* in Eichner

classes
Eichner class
Et+br Et+br+p
Di A B C A B C All
0+1 84 82 75 76 79 90 77
oI+1 16 18 25 24 21 10 23
n 25 76 242 259 74 10 343
NS NS

NS = not significant.

* Data missing for 21 cases.
g
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followed by the premolar, incisor, and canine areas.
The validity of Eichner’s classification as a measure of
number of teeth and intermaxillary contacts should
therefore be considered good. In the present series the
index also correlated strongly with the number of teeth
and number of tooth contacts. The Eichner index has
been found to be related to impaired chewing efficiency
and inadequate nutrition (9). In the Géteborg study an
association was found between functional impairment of
dental health and reduced functional capacity in several
organ systems (8). In the present study, as well, the most
unfavorable dental state was found in the oldest
population group (Table 1).

In 1970 a study of a Swedish population (9) showed
similar figures for dental status as those for the present
Finnish study. In this respect it seems that Finland is
about 20 years behind the dental-health level of
Sweden, where dental health care has been subsidized
for adults since 1974. In 1990 Nordstrém reported that
in Sweden 6% of the men and 5% of the women had
intermaxillary tooth contacts in all four support zones
on the basis of Eichner’s classification in their eighth
decade of life. A complete denture was the most
common dentition, and more women (47%) than men
(28%) had a complete denture (23). In the present study
the findings showed, according to the Eichner index,
that women seemed to have a worse occlusal state of
dentition than men, but the difference was
statistically significant (Table 1). Three per cent of the
women and 8% of the men had no occlusal contacts
even when the removable dentures were included. The
group of 76-year-olds showed a significant difference
between the genders: 6% of the women and 19% of the
men had contacts in all four support zones of their
natural dentition.

There are few findings as to the relationship between
the number of remaining teeth and the frequency of
signs and symptoms of the mandibular dysfunction (2,
24-27). In the present study we did not find a
correlation between dental status and the dysfunction
index. Kiyser (4) came to a similar conclusion: the
subjects complained about masticatory function when
the number of occlusal units was less than four in
symmetrically shortened tooth arches and less than six
in asymmetrically shortened arches. No correlation was
found between temporomandibular joint problems and
unilateral chewing (4). This may indicate that the
number of supporting zones does not have a uniform
effect on the function of the masticatory system. As
TMD has a multifactorial origin, this dental variable,
being only one of the factors, may be more or less
masked by other etiologic components. In Table 3, in
which the clinical dysfunction index (Di) is presented,
four groups have been combined into two groups: mild
and severe signs. This kind of division was found to be
reasonable because of the low attendance by the
subjects in the group with the worst occlusal status.

One common argument for replacing lost teeth is

not
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that loss has been reported to predispose to the
development of osteoarthrosis of the TMJ (28). How-
ever, other results indicate that free-end removable
prostheses do not contribute to the occlusal stability of
shortened dental arches (29).

In conclusion, a reduction in the number of
supporting zones in the dentition does not have a
uniform effect on TMD among the elderly. In view of
the importance often attached to stabilization of the
mandible against the maxilla (21, 30, 31), the lack of
such a uniform effect appears surprising. Perhaps
dentists have overemphasized the value of prosthetic
constructions in preventing TMD, at least among the
elderly population.

References

1. Kiyser AF. How much reduction of the dental arch is
functionally acceptable for the ageing patient. Int Dent J 1990;
40:183-8.

2. De Boever 1A, Adriaens PA. Occlusal relationship in patients
with pain-dysfunction symptoms in the temporomandibular
joints. J Oral Rehabil 1983;10:1-7.

3. Zarb GA, Bergman B, Clayton JA, Mackay HF, editors.
Prosthodontic treatment for the partially edentulous patient. St
Louis (MO): Mosby, 1978.

4. Kayser AF. Shortened dental arches and oral function. J Oral
Rehabil 1981;8:457-62.

5. Gordon PH, Murray JJ, Todd JE. The shortened dental arch:
supplementary analyses from the 1988 adult dental health
survey. Community Dent Health 1994;11:87-90.

6. Eichner K. Uber eine Gruppeneinteilung des Liickengebisses fiir
die Prothetik. Dtsch Zaehnarzd Z 1955;10:18314.

7. Osterberg T, Landt H. Index for bettstatus. Tandlakartidningen
1976;68:1216-23.

8. Osterberg T, Mellstrém D, Sundh V. Dental health and
functional ageing. A study of 70-year-old people. Community
Dent Oral Epidemiol 1990;18:313-8.

9. Osterberg T, Hedegérd B, Sither G. Variation in dental health
in 70-year-old men and women in Gothenburg, Sweden. A cross-
sectional epidemiological study including longitudinal and cohort
effects. Swed Dent J 1984;8:29-48.

10. De Boever JA. Functional disturbances of the temporomandib-
ular joint. In: Zarb GA, Carlsson GE, editors. Temporoman-
dibular joint function and dysfunction. Copenhagen: Munks-
gaard, 1979:191-214.

11. Osterberg T, Carlsson GE, Wedel A, Johansson U. A cross-
sectional and longitudinal study of craniomandibular dysfunction
in an elderly population. J Craniomandib Disord Facial Oral
Pain 1992,6:23746.

12. Schmidt-Kaunisaho K, Hiltunen K, Ainamo A. Prevalence of
symptoms of craniomandibular disorders in a population of
elderly inhabitants in Helsinki, Finland. Acta Odontol Scand
1994;52:135-9.

13. Hiltunen K, Schmidt-Kaunisaho K, Ainamo A. Prevalence of
signs of temporomandibular disorders among elderly inhabitants
of Helsinki, Finland. Acta Odontol Scand 1995;53:20-3.

14. Helkimo M. Epidemiological surveys of dysfunction of the
masticatory system. In: Zarb GA, Carlsson GE, editors.
Temporomandibular joint function and dysfunction. Copen-
hagen: Munksgaard 1979:175-92.

15. Osterberg T, Carlsson GE. Symptoms and signs of mandibular
dysfunction in 70-year-old men and women in Gothenburg,
Sweden. Community Dent Oral Epidemiol 1979;7:315-21.



ACTA ODONTOL SCAND 55 (1997)

16.

17.

18

20.

21.

22.

23.

Pullinger AG, Xu Y, Solberg WK. Relationship of acciusal
stability to masticatory disorders. J Dent Res 1984;63:193.
Budtz-Jorgensen E, Luan WM, Holm-Pedersen P, Fejerskov O.
Mandibular dysfunction related to dental, occlusal and prosthetic
conditions in a selected elderly population. Gerodontics 1985;1:
28-33.

.. Witter DJ, De Haan AFJ, Kiyser AF, Van Rossum GMJM. A 6-

year follow-up study of oral function in shortened dental arches.
II. Craniomandibular dysfunction and oral comfort. J Oral
Rehabil 1994;21:353-66.

. Van Waas MA]J, Meeuwissen JH, Meeuwissen R, Kiyser AF.

Oral function in dentate elderly with reduced dentitions.
Gerontologie 1993;10:40-3.

Osterberg T, Steen B. Relationship between dental state and
dietary intake in 70-year-old males and females in Goteburg,
Sweden. A population study. J Oral Rehabil 1982;9:509-21.
Helkimo M. Studies of function and dysfunction of the
masticatory system. II. Index for anamnestic and clinical
dysfunction and occlusal state. Swed Dent J 1974;67:101-19.
Vehkalahti M, Siukosaari P, Ainamo A, Tilvis R. Factors related
to non-attendance in a clinical oral health study on the home-
dwelling old elderly. Gerontology 1996;13:17-24.

Nordstrém G. The impact of socio-medical factors and oral
status on dietary intake in the eighth decade of life. Aging
1990;2:371-85.

Received for publication 11 December 1995
Accepted 19 November 1996

24.

25.

26.

27.

28.

29.

30.

3L

TMD and occlusal imbalance 141
Leake JL, Hawkins R, Locker D. Social and functional impact of
reduced posterior dental units in older adults. ] Oral Rehabil
1994;21:1-10.

Tervonen T, Knuuttila M. Prevalence of signs and symptoms of
mandibular dysfunction among adults aged 25, 35, 50 and 65
years in Ostrobothnia, Finland. J Oral Rehabil 1988;15:455-63.
Alanen P, Kirveskari P. Stomatognathic dysfunction in a male
Finnish working population. Proc Finn Dent Soc 1982;78:184-8.
Mejersjé C, Carlsson GE. Analysis of the factors influencing the
long-term effect of TMJ-pain dysfunction. J Oral Rehabil 1984;
11:289-97.

Kopp S. Temporomandibular joint osteoarthosis. A histochemi-
cal and clinical study [thesis]. Géteborg: University of Goteborg,
1977.

Witter DJ, de Haan AFJ, Kayser AF, van Rossum GMJM. A 6-
year follow-up study of oral function in shortened dental arches.
I. Occlusal stability. J Oral Rehabil 1994;21:113-25.

Helée B, Helée LA. The occurrence of TM]-disorders in an
elderly population as evaluated by recording of ‘subjective’ and
‘objective’ symptoms. Acta Odontol Scand 1978;36:3-9.
Magnusson T, Carlsson GE. Comparison between two groups of
patients in respect of headache and mandibular dysfunction.

Swed Dent J 1978;2:85-92.



