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lh e importance of occlusal interferences in the etiology 
of bruxism and functional disturbances has been studied 
in many ways and the controversial reported resuhs have 
been reviewed by Carlsson and Droukas.’ The clinical 
relevance of these occlusal interferences has been demon- 
strated as symptoms and considerable disturbance in the 
activity of the masticatory muscles could be registered 
after the experimental introduction of occlusal interfer- 
encesze5 

Certain types of occlusal interference are considered to 
be more severe than others? (1) unilaterai contacts 
between the retruded position of the mandible (RP) and 
intercuspal position (IP), especially if the slide from RP 
to IP is directed laterally, and (2) balancing (nonwork- 
ing) side interferences, preventing contacts on the work- 
ing (functional) side. 

Earlier studies concerning the frequency of occlusal 
contacts and interferences are based on varying defini- 
tions, methods of investigations, and patient materials. 

This study investigated the frequency of occlusal 
contacts, interferences, or both, in persons without 
pronounced dysfunction or pain in the masticatory 
system. 

Because nonworking interferences can appear outside 
the so-called functional region, it was considered essen- 
tial to register these interferences at several different 
mandibular positions in the contact movement region, 
including the extreme lateral contact positions of the 
mandible. 

MATERIAL AND METHODS 

The two different age groups investigated consisted of 
60 teenagers with a mean age of 15 years and 80 young 
adults with a mean age of 22 years. The teenagers, 27 
girls and 33 boys in the age range of 14 years 2 months to 
16 years 3 months, were students at schools in the town 
of Umei. For the young adults, who were on average 7 
years older, the age range was 20 to 31 years. This group 
consisted of 40 women and 40 men dental students. The 
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Fig. 1. Lateral movement 6 mm to right for registering 
contact relations on balancing/nonworking side. 

individuals in the two age groups were selected to 
represent persons without temporomandibular (TM J) 
pain-dysfunction symptoms. 

The morphologic jaw relations in the sagittal, trans- 
verse, and vertical dimensions were registered in the IP. 
The number and location of missing permanent teeth 
were also recorded. The occlusions in the teenage group 
included one prenormal and three postnormal, one open, 
one deep, six cross and one scissor. Sixteen individuals 
had one to four teeth missing. Occlusions among the 
adults were one prenormal and one postnormal, and two 
cross. Twenty-five persons had one to five teeth missing. 
All of the others had normal morphologic jaw relations 
and no teeth missing. 

The definitions here of occlusal contact positions are 
those suggested in the Glossary for Prosthodontic Terms.? 
Interference is defined as a premature unilateral tooth 
contact in RP or unilateral contacts on the balancing 
side, while contacts appear bilaterally in RP or simulta- 
neously on both sides on lateral excursions of the 
mandible. 

The contact relationship between the teeth in the 
upper and lower jaws was examined in the RP of the 
mandible, and the occurrence and site of interferences 
was registered. The RP was obtained after repeated 
hinge movements performed by the dentist with moder- 
ate pressure on the chin of the patient.’ 

When recording the tooth contacts in the retruded 
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Fig. 2. Frequency of contact relations in retruded position in 15- and 22-year-old age 
group. Bilateral tooth contact (B) and interferences/unilateral contacts on left (L) and 
right (R) side. 

position and localizing the occlusal interferences, the 
dentist used information from the patient in addition to 
occlusal indicator wax (Sybron/Kerr, Romulus, 
Mich.). 

The size of sliding movements from RP to IP was 
recorded in anterior and lateral aspects, and referred in 
millimeters to one of the following five intervals: 0 to 0.1, 
0.2 to 0.4,O.S to 0.8,0.9 to 1.2, and ~1.3 mm. To make 
it easier to estimate the size of the sliding movement, 
opposing teeth were marked with a black pen while the 
teeth were in the intercuspal position. Marks were made 
in the midline on the front teeth and in the premolar 
region. 

Investigation of the tooth contacts on the nonfunction- 
al side was also done with the help of the patient and 
occlusal indicator wax. The mandibular contacts on the 
balancing side were registered in the positions where the 
pen mark between the lower central incisors had moved 
3,6, and 9 mm and maximally toward the opposite side. 
These positions were obtained with the help of a 
millimeter-graded ruler (Fig. 1). 

Maximal horizontal and vertical movements of the 
mandible were recorded according to methods earlier 
described by .Agerberg.9s lo 

The obtained data were analyzed at the Umei Data- 
center. The standard computer program of the Statistical 
Package for the Social Sciences was used to calculate 
mean values, standard deviations, and correlations. The 
following levels of significance were used: x = .05 L 
p > .Ol; xx = .Ol L p > .OOl; xxx = p I .OOl. 
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Table I. Percentage distribution of unilateral 
contacts/interferences in retruded position 
noted for teeth of upper and lower jaws 

Mean age 
of 

Tooth No. 

subjects 12345678 

15 Years Upper jaw 2 2 25 15 25 7 
Lower jaw 2 2 3 22 15 25 7 

22 Years Upper jaw 4 25 19 16 10 3 
Lower jaw 10 21 18 15 11 1 

RESULTS 
RP-IP relations 

When the lower teeth were brought into light contact 
with the upper teeth in the RP, bilateral tooth contacts 
were registered in 25% of the individuals in both age 
groups (Fig. 2). Seventy-five percent had occlusal inter- 
ferences (unilateral tooth contact) with a fairly even 
distribution between the right and the left side. The 
difference between right and left sides was at most 8% 
and not statistically significant. The teeth most frequent- 
ly responsible for the occlusal prematurities in the 
retruded position in both age groups were the premolars 
and the first molar (Table I). In the younger age group, 
interferences generally appeared on the first premolar 
and the first molar, whereas in the older age group most 
interferences appeared on the first and second premo- 
lars. 
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Fig. 3. Frequency of balancing contacts and balancing interferences at four different 
registered positions of mandible, noted for left 0-J and right (R) side in group of 
15-year-olds. 

Table II. Percentage distribution of size of 
slide from retruded position to intercuspal 
position 

Mean 
age of 

subjects 

Slide (in mm) 

0.0 to 0.2 to 0.5 to 0.9 to 
0.1 0.4 0.8 1.2 21.3 

15 Years Anterior 25 23 27 23 2 
Right 83 15 2 
Left 83 17 

22 Years Anterior 6 18 39 26 11 
Right 65 30 4 1 
Left 69 31 

The distance between the RP and IP varied from 0 to 
more than 1.3 mm. The distribution in the four intervals 
up to 1.2 mm was quite even in the teenage group with 
23% to 27% in each (Table II). Among the young adults 
the mean value of the RP-to-IP distance was higher and 
0.5 to 1.2 mm in 65%. 

Lateral displacement of the lower jaw sliding from RP 
to IP of 0.2 mm or more occurred in one of three in the 
teenage group, whereas it was almost twice as common 
among the young adults. Lateral slide to the right and to 
the left was equally frequent in both groups. 

The frequency of balancing interferences increased 
with the size of the lateral movement in both age groups 
(Figs. 3 and 4). The increase between each of these 
positions varied between 5% and 11% in both groups 
studied. At maximal lateral movement and at 9 mm the 
incidence was almost equal in the two groups. Between 
the right and the left side there were differences from 0 
to 8%. Regarding the sex factor, no significant differ- 
ences could be found in the number of tooth contacts or 
interferences at the different positions of the lower 
jaw. 

Lateral movements 

In the teenage group, tooth contacts on the balancing 
side occurred with a relatively even distribution between 

Seventy-five percent of teenagers and adults alike had 
one to three tooth contacts in all nine positions registered 
(eight lateral and RP). Twelve percent and 11% of the 
individuals in the two groups had no interference in any 
of the studied mandibular positions. Thus, no less than 
88% and 89% had at least one occlusal interference. Two 
or more interferences occurred in 55% and 54% of the 
individuals in the two groups. 
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the right and left side in the four positions registered. 
The frequency of contacts varied between 6% to 13% 
(Fig. 3). 

In the adult group, the distribution of contacts 
between the right and left side was also fairly even, but 
with a higher frequency of 23% to 25% at a lateral 
movement of 3 mm (Fig. 4). The difference between the 
two groups was significant @ <.OOl) at this position of 
the lower jaw. At the other positions, the tooth contacts 
varied from 8% to 14% for both sides in the adult 

group* 
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Fig. 4. Frequency of balancing contacts and balancing interferences at four different 
registered positions of mandible, noted for left K) and right fRJ side in group of 
22-year-olds. 

No correlation between the number of missing teeth 
(four or five at the most) and the number of interferences 
in the recorded occlusal positions could be found. 

The mean values of the size of maximal lateral 
movements in both age groups were almost identical and 
maximal opening was 55.8 mm in both groups (Table 
III). 

DISCUSSION 

The dental literature is full of differences in defini- 
tions of occlusal interferences and methods used for 
registration of them. Indeed, the differences in the 
investigated materials appear to be partly responsible for 
the variations in different studies. 

Occlusal interferences were considered to exist when 
the distance between RP and IP exceeded 1 mm and a 
simultaneous lateral displacement of the lower jaw 
occurred.” With this definition, interferences were 
found in 29% of 120 patients before orthodontic treat- 
ment, and in 52% of 23 patients after orthodontic 
treatment. In the group investigated before treatment, 
there was a gross overrepresentation of cross occlusions 
compared with the material presented in our study. 

In another study,‘* interferences between RP and IP 
were considered present when lateral displacement of the 
lower jaw was 1.5 mm. With this definition, the 
incidence of interferences was 39% in a bruxist group of 
33 individuals and 22% in a control group of 45 
persons. 

In an extensive study of children in three age groups 
of 7-, 1 l-, and 1 5-year-olds,‘3 the magnitude of mandib- 
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Table III. Mean values (jz), standard deviation 
(SD), and range for size of movements of 
the lower jaw (in mm) 

Lateral 
Mean age 

of Maximal 
movements 

subjects opening Right Left Protrusion 

15Years E 55.8 9.5 9.5 9.3 
SD 5.5 1.2 1.4 1.6 
Range 43 to 65 7 to 13 7 to 13 6 to 14 

22 Years R 55.8 9.8 9.9 9.3 
SD 5.8 1.3 1.4 1.5 
Range 42 to 68 6 to 13 6 to 13 6 to 13 

ular displacement from RP to IP and the occurrence of 
interferences were recorded. Unilateral contacts 
appeared in 38% to 58%. Nonworking-side interferences 
were significantly more common in 7-year-old children 
(40%) than in 1 l- and 15-year-old persons (20%). 
Functional nonworking-side interferences on lateral 
mandibular movement of 13 mm varied between 3% in 
the two older groups and 13% in the youngest.13 

In the present investigation, the existence of laterally 
displacing contacts/interferences between RP and IP 
were registered in four different intervals from 1.2 mm. 
The frequency of lateral displacement was 34% among 
the 15-year-olds and 66% among the 22-year-olds. If 
only lateral displacement of 1.5 mm is considered, the 
frequency drops to 2% and 5%, which is considerably 
less than earlier reported. I2 The difference in the results 
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between these two investigations is probably explained 
by difficulties in estimating the size of these very small 
displacements and by the differences in the investigated 
materials. 

Nevertheless, the examination methods used in this 
study have been analyzed earlier for intraobserver and 
interobserver variations, which were found to be rela- 
tively small. ” Clinical examination of occlusion showed 
that registrations could be made with good reproducibil- 
ity.15 The so-called severe interferences could be diag- 
nosed with relatively small differences between the 
observers, which was also the case in registering the 
sagittal distance between the retruded and intercuspal 
positions. 

A remarkable difference between the two investigated 
age groups was found concerning the incidence of lateral 
displacement of the mandible between RP and IP; it was 
almost twice as common in the older group. Several 
factors, such as eruption of third molars, increased 
number of restorations, and loss of teeth probably 
account for most of this difference. The distance between 
the retruded position and the intercuspal position 
showed lower mean values than presented in earlier 
studies.‘6-1* This was especially noticeable in the younger 
group. The difference probably depends on the samples 
and the clinical methods used. 

In registering the contact relations on the balancing 
side, we found contacts at 3 mm lateral slide twice as 
common (23% to 25%) in the older group as in the 
younger group (12% to 14%). This difference, which is 
statistically significant, can probably be explained by the 
increased wear of the teeth that occurs with increased 
age. I9 In a study of 17-year-olds, nonworking-side inter- 
ferences were found in 30% of the subjects.” The 
incidence of balancing contacts was, however, considera- 
bly higher in a sample of both 1 l- and 23-year olds 
(65%)” This discrepancy is probably the result of 
differences in the methods of registration. In the present 
study the patient’s tactile sensibility was used in combi- 
nation with the Kerr occlusal indicator whereas in the 
study mentioned the registrations were made with the 
aid of alginate indices.19 

Tryde et a12’ and Siirilli and Laine22 found that, with 
the help of tactile sensibility, an individual can perceive 
the presence of interdental objects as thin as 0.02 mm. It 
therefore seems unlikely that an index technique could 
give more exact information than that obtained directly 
from the patient. It is probable that a certain overregis- 
tration is obtained with the index technique compared 
with the one used in this study. 

The incidence of balancing interferences increased 
with the size of the lateral slide of the lower jaw from 5% 
to 10% at 3 mm to 24% to 25% at maximum lateral slide. 
This emphasizes the importance of registering tooth 
contacts on the balancing side even at extreme positions 

of the mandible and indicates that this examination 
should not be restricted to the so-called functional 
contact region. Clinical experience shows that even 
extremely laterally situated balancing interferences can 
be used in bruxism. It is therefore important to examine 
the contact relation between the teeth at all different 
positions of the mandible because contacting points and 
surfaces vary between different positions. A similar 
incidence was observed in interferences and contacts at 9 
mm and maximum lateral movement of the lower jaw. 
The mean values for maximal lateral movements were 
9.5 mm for the 15-year-olds and 9.8 mm for the 
20-year-olds. These values correspond to those found by 
Agerberg9* lo in a normal population of the same ages. 

Nonfunctional-side interferences have been found in 
30% to 36% of patients with functional disturbances of 
the masticatory system. 23-25 This finding does not seem to 
be a generally important etiologic risk factor as has been 
suggested.26*27 

The overall frequency of interferences, according to 
the definitions, amounted to 88% in the group of 
15-year-olds and 89% for the 22-year-olds. This means 
that in examining the occlusion, one is almost always 
likely to find some contact relationship previously 
referred to as severe interferences. Most of the interfer- 
ences we found in RP were only accompanied by small 
lateral glides. Because an objective measurement of the 
use of interferences is not available, nor is a method to 
estimate the individual adaptability to an interference, 
the consequences of this variable are difficult to estimate. 
Individual use of occlusal interferences appears to be the 
most significant factor to cause effects on the masticatory 
apparatus. A clinical way of evaluating this is to look 
for wear facets. In experimental studies, however, oc- 
clusal disturbances have been shown to cause short- 
term signs and symptoms of mandibular dysfunc- 
tion.2V5 

The investigated individuals had, as mentioned, no 
functional problems, but in the older group, slight 
symptoms of disturbed function (clicking of the TMJ) 
appeared in 18%. The finding in this study that almost 9 
of 10 individuals with a basically well-functioning 
stomatognathic system have so-called severe occlusal 
interferences leads us to believe that their etiologic 
importance in the development of mandibular dysfunc- 
tion has been overemphasized. Inasmuch as interferences 
appear to be frequent findings even among individuals 
without mandibular dysfunction, they must be regarded 
as normal findings and generally not of any specific 
etiologic importance. This seems to be true also in 
epidemiologic samples of a similar age group presented 
by WInman and Agerberg. 28 A recent literature review 
on occlusion’ also supports this observation, and further 
support comes from the findings in another new 
study.29 

216 FEBRUARY 1988 VOLUME 59 NUMBER 2 



FREQUENCY OF OCCLUSAL INTERFERENCES 

SUMMARY 

Contact relations between the teeth in the lower and 
upper jaws in the retruded position and on the nonfunc- 
tional side were investigated in two different age groups 
with mean ages of 15 and 22 years, respectively. The 
subjects had n.o complaints of mandibular dysfunction. 
The relations on the nonfunctional side were registered 
in four different positions of the mandible. 

Unilateral tooth contacts in the retruded position were 
found in 75% of the persons in both age groups. Lateral 
displacement of the mandible of 0.2 mm or more in 
sliding from RP to the IP occurred in 34% in the 
younger group and in 66% of the adults. 

Contacts on the balancing side at the four different 
lateral positions were found in 6% to 13% among the 
teenagers and in 9% to 25% among the adults. Balancing 
interferences, which appeared in 5% to 10% of the 
persons in both age groups at 3 mm lateral movement, 
increased 5% to 11% between each one of the other 
positions registered. These interferences reached a level 
of appearing in every three to four persons at maximal 
lateral movem.ent of the mandible. 

No less than 88% and 89%, respectively, of the 
individuals in both age groups had at least one occlusal 
contact, usually defined as an interference, in one or 
more of the nine registered positions of the mandible. 
Because the s.ubjects had well-functioning masticator-y 
systems, this study does not support the opinion that the 
mere presence of occlusal interferences is of major 
importance in the etiology of mandibular dysfunction. 

REFERENCE8 

1. 

2. 

3. 

4 

5. 

6 

7. 

8. 

Carlsson GE, Droukas BCh. Dental occlusion and the health of 
the masticatory system-a literature review. J Craniomandib 
Pratt 1984;2:141-7. 
Randow K, Carlsson K, Edlund J, &erg T. The effect of an 
occlusal interference on the masticatory system. An experimental 
investigation. Odontol Revy 1976;27:245-56. 
Riise C, SheikhoIeslam A. The influence of experimental inter- 
fering occlusal contacts on the postural activity of the anterior 
temporal and masseter muscles in young adults. J Oral Rehabil 
1982;9:419-25. 
Bakke M, Mdller E. Distortion of maximal elevator activity by 
unilateral premature tooth contact. Stand J Dent Res 1980; 
8867-75. 
Magnusson T, Enbom L. Signs and symptoms of mandibular 
dysfunction after introduction of experimental balancing-side 
interferences. Acta Odontol Stand 1984;42:129-35. 
Posselt U. Physiology of occlusion and rehabilitation. Oxford: 
Blackwell Scientific Publications, 1962. 
Glossary of prosthodontic terms. J PROSTHET DENT 1977; 

38:70-109. 
Helkimo MI, Ingervall B, Carlsson GE. Comparison of different 
methods in active and passive recording of the retruded position 
of the mandible. Stand J Dent Res 1973;81:265-71. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

Agerberg G. Maximal mandibular movements in young men and 
women. Swed Dent J 1974;67:81-100. 
Agerberg G. Maximal mandibular movements in teenagers. Acta 
Morph01 Neerl Stand 1974;12:79-102. 
Ahlgren J, Posselt U. Need of functional analysis and selective 
grinding in orthodontics. A clinical and electromyographic study. 
Acta Odontol Stand 1963;21:187-226. 
Lindqvist B. Occlusal interferences in children with bruxism. 
Odontol Revy 1973;24:141-8. 
Egermark-Eriksson I. Mandibular dysfunction in children and 
individuals with dual bite [Thesis]. Swed Dent J (suppl lo), 
1982. 
Cat&son GE, Egermark-Eriksson I, Magnusson T. Intra- and 
interobserver variation in functional examination of the mastica- 
tory system. Swed Dent J 1980;4:187-94. 
Carlsson GE, Helkimo M, Agerberg G. Observatorsskillnader 
vid bettfysiologisk undersijkning. Tandlakartidningen 1974; 
66:565-72. 
Posselt U. Studies in the mobility of the mandible. Acta Odontol 
Stand 1952; (suppl 10): 
Ingervall B. Retruded contact position of mandible. A compari- 
son between children and adults. Odontol Revy 1964;15:130- 
49. 
Agerberg G, Eckerdal 0. Occlusal and temporomandibular joint 
relations: a comparative study. J Craniomandib Pratt 1987; 
5:233-9. 
Beyron H. Occlusal changes in adult dentition. J Am Dent Assoc 
1954;48:674-86. 
Ingervall B. Tooth contacts on the functional and nonfunctional 
side in children and young adults. Arch Oral Biol 1972;17:191- 
200. 
Tryde G, Frydenberg 0, Brill N. An assessment of the tactile 
sensibility in human teeth. An evaluation of a quantitative 
method. Acta Odontol Stand 1962;20:233-56. 
Siirila HS, Laine P. The tactile sensibility of the periodontium to 
slight axial loadings of the teeth. Acta Odontol Stand 
1963;21:415-29. 
Agerberg G, Carlsson GE, Ericson S, Lundberg M, ijberg T. 
Funktionsrubbningar i tuggapparaten. En bettfysiologisk rBntge- 
nologisk och serologisk undersiikning. Sverig Tandlak-fiirb Tidn 
1970;62:1192-211. 
Rose11 S, Gberg T. Remissorsak: “KZkledsbesvlr.” Tandlakar- 
tidningen 1975;67:941-50. 
Carlsson GE, Magnusson T, Wedel A. Patientmaterialet vid en 
bettfysiologisk avdelning. Swed Dent J 1976;69:115-21. 
Ramfjord SP, Ash MM. Occlusion. 2nd ed. Philadelphia: WB 
Saunders Co, 1971. 
Dawson P. Evaluation, diagnosis and treatment of occlusal 
problems. St. Louis: The CV Mosby Co, 1974. 
WHnman A, Agerberg G. Mandibular dysfunction in adoles- 
cents. II. Prevalence of signs. Acta Odontol Stand 1986;44:55- 
62. 
Droukas B, Lindee C, Carlsson GE. Occlusion and mandibular 
dysfunction: a clinical study of patients referred for functional 
disturbances of the masticatory system. J PROSTHET DENT 

1985;53:402-6. 

Refrint requests to: 
DR. GORAN AGERBERG 

UNIVERSITY OF UMEA 

SCHCCBL OF DENTISTRY 

S-901 87 UMEI 

SWEDEN 

THE JOURNAL OF PROSTHETIC DENTISTRY 217 


