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Purpose: Eichner Indices (A, B, and C), especially the Eichner subgroups (A1-A3,
B1-B4, C1-C3), have not been validated in relation to oral functions. The purpose of
this study was to investigate the association of posterior occlusal contact loss with
occlusal force and masticatory performance in subjects who had a normal dentition
or partially edentulous arches restored with removable prostheses. Materials and
Methods: The study sample consisted of 1,288 independently living patients over

the age of 60 years. Subjects were grouped into 10 subgroups by posterior occlusal
contacts according to the Eichner Index. Bilateral maximum occlusal force in the
intercuspal position was measured using pressure-sensitive sheets. Masticatory
performance was determined by the concentration of dissolved glucose obtained from
comminuted gummy jellies. Results: Occlusal force and masticatory performance were
significantly associated with posterior occlusal contacts. Occlusal force measured in
subgroups A2 to B2 and B3 to C3 did not differ statistically, although overall occlusal
force decreased significantly as the loss of occlusal contacts increased. Similarly,
masticatory performance was reduced with decreasing occlusal contact, although the
decline was more gradual. Masticatory performance among subgroups Al to B1, A3
to B2, B2 to B3, B4 to C2, and C1 to C3 did not differ significantly. Conclusions: The
Eichner Index subgroups were significantly associated with reduced oral functions,
even if the teeth were restored with removable prostheses. Preservation of occlusal
contacts of the bilateral (B2) and unilateral (B3) premolars was critical for occlusal
force and masticatory performance, respectively. Int J Prosthodont 2010;23:521-524.

he primary goal of dental treatment is to restore

oral function, especially mastication. Loss of pos-
terior occlusal support has been reported to affect
occlusal force and masticatory performance. The
Eichner Index' has been used widely to classify pos-
terior occlusal contacts based on existing natural
or restored tooth contacts between the maxilla and
mandible in the bilateral premolar and molar areas.
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Three classifications of the Eichner Index were re-
ported to relate to occlusal wear,? temporomandibu-
lar disorder,® and subjective* and objective® chewing
ability, as well as oral health-related quality of life.®
However, the 10 classifications of the Eichner Index,
especially the subgroups, have not been validated in
relation to oral function; therefore, its clinical signifi-
cance has not yet been demonstrated clearly.

It was hypothesized that a loss of posterior occlusal
contacts classified by the Eichner Index would be as-
sociated with a reduced occlusal force and a decline
in masticatory performance, even if partially edentu-
lous arches were restored with removable prosthe-
ses. To test this hypothesis, a cross-sectional study
with a large number of participants was conducted.

Materials and Methods

Subjects were drawn from participants of the Senior
Citizens’ College of Osaka prefecture and were
community-dwelling, independently living individuals
over the age of 60 years. This college, which enrolled
volunteers for a period of 1 year and was supported
by the government of Osaka prefecture, is part of the
adult education system for those over the age of 60.
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Fig 1 Scheme of Eichner classification. The
molar and premolar contacts define the classi-
fications. Antagonistic contacts were registered
either on natural teeth, crowns, or fixed partial
dentures. Gray = contact with antagonist tooth;
white = no contact with antagonist tooth.

The population comprised 1,288 subjects (640 men,
648 women) with a mean age of 66.2 + 4.2 years
(range: 60 to 84 years). The protocol of this study was
approved by the institutional review board of the
Osaka University Graduate School of Dentistry,
Osaka, Japan.

In the Eichner classification, each posterior contact
area, including both the premolar and molar regions,
are counted as one zone, yielding a total of four sup-
porting zones. The Eichner Index describes the exist-
ing posterior occlusal support zones by dividing the
occlusal status into three main groups (A, B, and C)
and further dividing each of these into three (A1-A3),
four (B1-B4), and three (C1-C3) subgroups, respec-
tively (Fig 1).7 Individuals classified as Group A have
occlusal contacts in all four posterior support zones,
those in group B have occlusal contacts in three to
one zone(s) of contact or in the anterior region only,
and those in group C have no occlusal contact at all.
Regarding the subgroups, group Al has no missing
teeth in the mandible and maxilla, group A2 has at
least one missing tooth in either the mandible or max-
illa, and group A3 has at least one missing tooth in
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both the mandible and maxilla. Groups B1, B2, and
B3 have posterior occlusal contact(s) in three, two,
and one zone(s), respectively; group B4 has occlusal
contact(s) in the anterior region only. Group C1 has
at least one tooth in both the mandible and maxilla
without any occlusal contact, group C2 has at least
one tooth in either the mandible or maxilla, and group
C3 is fully edentulous in both arches.

Bilateral maximum occlusal force and masticatory
performance were measured as described previous-
ly.58 Bilateral maximum occlusal force in the intercus-
pal position was measured using pressure-sensitive
sheets. Masticatory performance was determined by
the concentration of dissolved glucose obtained from
comminuted gummy jellies. Individuals having par-
tially or fully edentulous arches without replacement
of the missing teeth were excluded from the study.
Removable denture wearers who felt pain in the re-
sidual teeth or the residual ridge during chewing or
whose dentures were dislodged during mouth open-
ing, speaking, or chewing were excluded from analy-
sis. Participants who wore removable prostheses kept
their dentures in place during all measurements.
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Table 1 Occlusal Force and Masticatory Performance Associated with Posterior Occlusal Contacts

Occlusal Force (N) Masticatory Performance (mm?)
95% 95%
Eichner Index No. of subjects Mean Confidence interval Mean Confidence interval
A 717 572 550-594 2,661 2,614-2,709
B 420 438 412-463 2,155 2,081-2,228
(63 151 256 224-289 1,314 1,171-1,458
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Fig 2 Association of the Eichner Index with = 0
(a) occlusal force and (b) masticatory perfor- Al A2 A3 B1 B2 B3 B4 Ci C2 C3
mance (mean and 95% confidence interval). .
Crossbars identify homogenous subsets that Eichner Index
are not statistically different from one another. b

Data analyses were completed using SPSS soft-
ware version 13.0 for Windows (SPSS). With regard
to Eichner Index, masticatory performance and oc-
clusal force were compared using a one-way analysis
of variance, followed by a Tukey multiple range test to
provide homogenous subsets that were not statisti-
cally different from one another. P values < .05 were
considered statistically significant.

Results

Occlusal force and masticatory performance were
significantly associated with posterior occlusal con-
tacts (Table 1). The occlusal force of subjects in
groups B and C was found to be 76% and 45% of that

of subjects in group A, respectively. Occlusal force
among groups A2 to B2 and those among groups B3
to C3 did not statistically differ according to the Tukey
multiple range test (P < .001, Fig 2a).

The masticatory performance of subjects in groups
B and C was found to be 81% and 49% of that of
subjects in group A, respectively. Similar to occlusal
force, masticatory performance reduced with an in-
crease in the loss of occlusal contacts, although the
decline was more gradual. Masticatory performance
among groups Al to B1, A3 to B2, and B2 to B3 was
not significantly different according to the Tukey mul-
tiple range test (P < .001, Fig 2b). Additionally, there
were no significant differences in masticatory perfor-
mance among groups B4 to C2 or C1 to C3.
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Discussion

The classification of partially edentulous arches us-
ing the Eichner Index’ is characterized by the number
of occlusal contacts of the natural dentition. These
groups represent the course of tooth loss with regard
to functional value of the natural dentition. Thus, this
classification provides a standard for the degree of
morbidity of the dentition and is suitable for applica-
tion in studies on morbidity statistics.

This study demonstrated that both occlusal force
and masticatory performance are significantly asso-
ciated with posterior occlusal contacts. Similar to oc-
clusal force, masticatory performance reduced with
decreasing occlusal contact, although the reduction
was more gradual. This finding suggests that oc-
clusal force is more strongly associated with poste-
rior, especially premolar, occlusal contacts. However,
masticatory performance is known to be more multi-
factorial because it includes oral sensory and motor
functions, unlike occlusal force.?9-12

Between adjacent subgroups, there was a signifi-
cant discontinuity in occlusal force between groups
B2 and B3 and in masticatory performance between
groups B3 and B4. In this study, more than 80% of
group B2 had bilateral premolar occlusal contacts.
Similarly, almost all of group B3 had unilateral pre-
molar occlusal contacts. Therefore, the findings sug-
gest that the preservation of occlusal contacts of
the bilateral premolars is a key predictor of occlusal
force, and that of unilateral premolars is critical for
masticatory performance. More specifically, although
masticatory function of removable denture wearers
is handicapped compared to individuals with a natu-
ral dentition, those with premolar occlusal contacts
of the residual teeth can maintain better masticatory
performance than those without occlusal contacts.'
These findings also imply that shortened dental
arches with premolar occlusal supports are clinically
functional and effective.'

Conclusion

Loss of premolar occlusal contacts contributed mark-
edly to a reduced occlusal force and a decline in mas-
ticatory performance, even if the tooth/teeth were
replaced by removable prostheses. Preservation of oc-
clusal contacts of the bilateral premolars (group B2)
was a key predictor of occlusal force, and that of unilat-
eral premolars (group B3) was critical for masticatory
performance.

524 The International Journal of Prosthodontics

Acknowledgments

This research was supported by a Grant-in-Aid for Scientific
Research (no. 19390496; principal grant holder: Kazunori Ikebe)
from the Japan Society for the Promotion of Science.

References

1. Eichner K. Uber eine Gruppeneinteilung des Luckengebisse
fur die Prothetik. Dtsch Zahnartzl Z 1955;10:1831-1834.

2. Bernhardt O, Gesch D, Splieth C, et al. Risk factors for high
occlusal wear scores in a population-based sample: Results
of the Study of Health in Pomerania (SHIP). Int J Prosthodont
2004;17:333-339.

3. Mundt T, Mack F, Schwahn C, et al. Gender differences in
associations between occlusal support and signs of tem-
poromandibular disorders: Results of the population-based
Study of Health in Pomerania (SHIP). Int J Prosthodont
2005;18:232-239.

4. Peltola P, Vehkalahti MM. Chewing ability of the long-term
hospitalized elderly. Spec Care Dentist 2005;25:260-264.

5. lkebe K, Matsuda K, Morii K, Furuya-Yoshinaka M, Nokubi T,
Renner RP. Association of masticatory performance with age,
posterior occlusal contacts, occlusal force, and salivary flow in
older adults. Int J Prosthodont 2006;19:475-481.

6. Swoboda J, Kiyak HA, Persson RE, et al. Predictors of
oral health quality of life in older adults. Spec Care Dentist
2006;26:137-144.

7. Behr M, Kolbeck C, Lang R, Hahnel S, Dirschl L, Handel G.
Clinical performance of cements as luting agents for telescop-
ic double crown-retained removable partial and complete
overdentures. Int J Prosthodont 2009;22:479-487.

8. lkebe K, Morii K, Matsuda K, Hazeyama T, Nokubi T.
Reproducibility and accuracy in measuring masticatory per-
formance using test gummy jelly. Prosthodontic Res Pract
2005;4:9-15.

9. Koshino H, Hirai T, Ishijima T, lkeda Y. Tongue motor skills
and masticatory performance in adult dentates, elderly den-
tates, and complete denture wearers. J Prosthet Dent 1997;
77:147-152.

10. Hatch JP, Shinkai RS, Sakai S, Rugh JD, Paunovich ED.
Determinants of masticatory performance in dentate adults.
Arch Oral Biol 2001;46:641-648.

11. Engelen L, van der Bilt A, Bosman F. Relationship between
oral sensitivity and masticatory performance. J Dent Res 2004;
83:388-392.

12. Ikebe K, Amemiya M, Morii K, et al. Association between oral
stereognostic ability and masticatory performance in aged
complete denture wearers. Int J Prosthodont 2007;20:245-250.

13. Yamashita S, Sakai S, Hatch JP, Rugh JD. Relationship be-
tween oral function and occlusal support in denture wearers.
J Oral Rehabil 2000;27:881-886.

14. Kayser AF. Shortened dental arches and oral function. J Oral
Rehabil 1981;8:457-462.

©2010 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART OF THIS ARTICLE MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



Copyright of International Journal of Prosthodonticsis the property of Quintessence Publishing Company Inc.
and its content may not be copied or emailed to multiple sites or posted to a listserv without the copyright
holder's express written permission. However, users may print, download, or email articles for individual use.



