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I . Introduction

Particularly chewing movements performed
with cooperative interactions among various
stomatognathic organs, their proprioceptors,
and higher brain centers were closely related
to the functional occlusal system.” It was
thought that any change in any of information
on occlusion (in a narrow sense), the tempo-
romandibular joint, and the masticatory musc-
les would affect the patterns of the chewing
movements.

Especially, a number of researchers have
argued whether or not the occlusion influen-
ces the chewing path. Several researchers
found that a part of the path of lateral excur-
sions was present within the chewing path
and reported that the path was affected by
cuspal inclinations, and supported a relation-
ship between the chewing path and the occlu-
sion.?”®

Since human beings have acquired omnivo-
rous eating habits in the process of evolution,
the forms of their dentition and teeth could
show an appearance in between those of her-
bivorous and carnivorous animals.® According
to the report of D’Amico, the chewing path
of herbivorous animals clearly differed from
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those of carnivorous animals.”* Herbivorous
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animals could easily perform lateral move-
ment. Their chewing paths had almost horizo-
ntal tooth sliding surfaces near centric occlu-
sion and therefore they were suitable for ea-
ting grasses, plants, etc. In the case of carnivo-
rous animals, chewing paths were vertically
and horizontally very narrow. It seemed that
the difference between the two types of animal
was common to the two typical patterns obser-
ved in human beings. Many researchers had
made various classifications, but actual che-
wing paths were complicated and varied.” Ho-
wever, despite of the presence of various pat-
terns, two typical patterns had been confir-
med. One was more vertical similar to the
chopping movement. It had very little sliding
of the teeth especially during the opening mo-
vement, showing the path only on the chewing
side. The other was more lateral(horizontal)
type, similar to the grinding movement, with
a distinct sliding of the teeth, especially to
the non- chewing side during opening move-
ment.

Some of the records during chewing func-
tion demonstrated that lateral movements
were present in the final phase of natural fun-
ction.2¥

Gradual attrition of the occlusal surfaces
of the teeth appears to be a general physiolo-



gic phenomenon found in all mammals, in
every civilization, and at all ages. Several stu-
dies have provided important information
about the anatomy and origin of dental wear.*”
® Tn 1970, Reynolds®™ reported that the num-
ber and extent of facets of wear on all teeth
seemed to be more closely related to the le-
ngth of slide rather than the age of the indivi-
dual.

Several researchers believed that the tem-
poromandibular joint(TM]) did not change
under physiologic circumstances” and that
neuromuscular harmony depended on the
preservation of the initial morphology of teeth
and TM]. They concluded that teeth remained
funetional unless they were subjected to se-
vere abrasive phenomena.

The relatively few studies of tooth wear in
present-day normal populations refer mainly
to adults (Kamp et al, 1984; Lambrechts et
al,, 1989; P llmann et al, 1987; Woda et al,,
1987; Hugoson et al., 1988 ; Dahl et al., 1989).
#7# This lack of detailed knowledge was par-
tly due to difficulties in measuring techniques.
The most frequently used methods were ba-
sed on clinical grading of the amount of worn
tooth substance. Since the wear of teeth in
contemporary industrialized populations was
small, the ordinal scale of these methods was
not sensitive enough for the study of tooth
wear in the nomal young permanent dentition.
43)

Planimetric methods (Russel and Grant,
1983)*® and arbitrary scale (Woda et al., 1987)
2 provided a continuous and more accurate
scale that made it possible for detailed infor-
mation to be gained, comparisons to be made,
and trends to be discovered.

In 1987, Gourdon” found that values obtai-
ned by the planimetric methods and Woda's
arbitrary scale showed significant correlation
for quantification of the occlusal wear.
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In contrast to past generations, who expe-
rienced pronounced tooth wear throughout
the dentition, urban people of today exhibit
greatest wear in the anterior teeth, which have
two kinds of wear facets, horizontal and verti-
cal®

In 1988, Nishio et al*® stated that many
facets were observed on the occlusal surfaces
of the grinding type group while they were
limited to only the cuspid and first premolar
in the chopping type group.

The purpose of this study was to evaluate
the effects of chewing pattern types on the
occlusal wear.

II. Material and Methods

A. Materials

The preliminary study was conducted on120
students of Seoul National University Dental
College who had a complete healthy dentition
and were between 23 and 25 years of age.
Their selection was predicated on the follo-
wing criteria : absence of missing teeth (ex-
cept third molars), caries, periodontal disease,
bruxism, TM] disorders, restorations, and his-
tory of occlusal or orthodontic therapy. Fur-
thermore, good occlusion with molar relation-
ship in Angle class I and coincidence between
maxillary and mandibular midlines were pre-
sent, along with regular teeth alignment and
little evidence of dental wear. The third mo-
lars, when present, were not included in the
analysis.

To except from other factors related to den-
tal attrition, the questionnaire related to pos-
sible background factors of importance for de-
ntal attrition (dietary, environmental, wor-
king, and parafunctional factors), signs and
symptoms of functional disturbances of the
masticatory system and recurrent headache™
was performed on 120 persons(Table 1,2,3).



Table 1. Some of the questions related to dental attrition

Question Yes.now | Yes, previously but not now | No
Do you spend much time in a dusty environment ? %
Do you sometimes use your teeth in your work ? %
Have you had a dry mouth for a long period of time ? #
Do you often have ‘heart burn’ (acid regurgitation) ? #
Do you often vomit ? #
Do you often clench or grind your teeth ? ¥
# : used answer in this study.
Table 2. Dietary habits related to dental attrition
Does your diet include/...? 1~2 times a month | 1~2 times a week daily
Citrus fruits #
Apples #
tomatoes #
Coke/Pepsi #
Fruit juices #
Cider #

# : used answer in this study.

Table 3. Some reported symptoms related to functional disturbance of the masticatory sys-

tem

Do you suffer from/... 7

Yes, now

Yes, previously but not now | No

|1Frequent headache

Pain in your jaws and/or face

Dizziness(Vertigo)

Tinnitus

| H R

# @ used answer in this study.

According to the results of the question-
naire, some people who had possible factors
of importance for dental attrition or functional
disturbances of the masticatory system were
excluded. Then, to identify chewing patterns,
84 students of our school were instructed to
chew peanuts at arbitrary rhythms on a speci-
fic side of the mouth. Each of both unilateral
side chewings was performed by each student.

The Bi\oPAK® (BIORESEARCH Inc., Mil-
waukee, USA) was used to record those mo-
vements for 10 seconds from five seconds af-
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ter the start of chewing.®* When placing the
magnet, the center of the magnet was lined
up with frenum, but was placed above the fre-
num at the gingival third of the teeth. Sensor
array was placed on the student’s head, so
the upper crossbar was parallel to the eyes
(interpupillary line). The side bar was parallel
to Frankfurt horizontal plane(Figure 1,2)*

The preliminary study showed two typical
chewing patterns. One type was a group of
grinding movement path like an herbivorous
animal from centric occlusion to the opposite
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Fig. 2. Attached magnet and sensor array.
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side, corresponding to the final phase of che-
wing cycle described by Nakazawa.” This gri-
nding type hereinafter was called G-type (Fi-
gure 3). The other type showed a chopping
movement path (like a carnivorous animal)
with no slide to the opposite side. The chop-
ping type hereinafter was called C-type (Fi-
gure 4). Of these 84 persons, 30 persons with
standard 2 types of chewing patterns were
selected for this study. Fifteen had C-type
chewing pattern{age 24+ 1 yrs, 10 male and
5 female). Other Fifteen had G-type pattern
(age 24+ 1 yrs, 10 male and 5 female).

B. Methods

(1) Occlusal wear analysis by use of ordinal
scale.

The ordinal scale was used to measure occ-
lusal wear values of subjects.

The following scale of original attrition was
applied : 0=no or little wear of enamel only >
1=marked wear facets of enamel; 2=wear
into dentin ; 3=extensive wear into dentin
( >2hm) ) and 4=wear into secondary
dentin (Table 4). On the basis of these crite-
ria, the assessment was performed on subjects
through clinical oral examinations.

To check the examiner’s ability to interpret

52)

the scores of incisal or occlusal wear,™ an

interindividual comparison was carried out on
a randomly selected samples of 16 subjects.
Each subject was scored independently by
each of three examiners.

-Only 20 teeth of 448 teeth showed disagreed
scores. Therefore, the agreement in judge-
ment between observerswas very high (96% ).

(2) Occlusal wear analysis by use of arbit-
rary scale.’”

Impressions of both dental arches were
made in silicone elastomer and only the dental
part of the impression was poured in artificial
stone.® Microbubbles were eliminated from
maxillary and mandibular casts, and the form,
dimension, and location of wear facets were
analyzed with a magnifying lens. These obser-
vations were drawn on a cast of each arch,
with care taken to reproduce form and location
of wear facets in relation to grooves and mar-
gins.

We observed that all available wear facets
were engaged during working and non-wor-
king simulated contact movements(Figur'e 5).
Both types of wear facets (working and non-
working) in posterior teeth were shaded in
different colors. We observed vertical facets
and horizontal facets in anterior teeth. Both
types of wear facets (vertical and horizontal)
in anterior teeth were shaded in different co-

Table 4. Ordinal scale used for grading severity of occlusal wear

Grade Degree of occlusal wear
0 No visible facets in enamel ;
occlusal/incisal morphology intact
1 Marked wear facets in enamel ;
occlusal/incisal morphology altered
5 Wear into dentin ; dentin exposed ;

occlusal/incisal morphology changed in shaped with height

Extensive wear into dentin ; larger dentin area(’>2mm) exposed ;
3 occlusal/incisal morphology totally lost locally or generally ;
substantial loss of crown height

4 Wear into secondary detin




lors (Figure 6).

Arbitrary scale used to quantify the sur-
face of wear facets Arbitrary scales were
used for both the anterior and the posterior
teeth.
Anterior teeth were assigned arbitrary va-
lues (1 to 4) (Figure 7) as follows :
1=0ne or several facets located only on the
palatal or buccal surface of the tooth.

2=0ne or several facets present only on the
incisal edge.

3=0One or several facets present on the incisal
edge and also on the palatal or buccal sur-
faces, but occupying less than one third
of longitudinal length of tooth crown.

4=0ne or several facets present on the incisal
edge and also on the palatal or buccal sur-
faces, and occupying more than one third
of longitudinal length of tooth crown.
Posterior teeth were assigned the following
arbitrary values (1 to 5) (Figure 8) as fol-
lows -
1=TFacets occupying in buccolingual direction
less than one third of cusp side.

2=Facets .occupying n buccolingual direction
more than one third of cusp side.

3=Facets occupying a total cusp side.

4="Facets occupying in buccolingual direction
three complete cusp sides (external wor-
king, internal working, and non-working)
that are not situated in the same frontal
plane. _

5=Facets occupying in buccolingual direction
three complete and contiguous cusp sides
situated in the same frontal plane.

(3) Statistical analysis

Differences between groups were tested by
means of t—test (SPSS/PC+).

The level of statistical significance used was
p<<0.05.

Fig. 5. Diagram of three funtional cusp sides
on which working facets(1, 1/, 3, 3"
and non-working facets(2, 2') are dis-
tributed.

Fig. 6. A, Example of wear facets
B, their representation on the cast.



Fig. 7. Diagiram of arbitrary criteria chosen
to qualify wear facets of incisors and
canines.

Il. Results

(1) Occlusal wear values obtained by use
of ordinal scale.

Means and standard deviations were calcu-
lated for each group in all teeth and in each
segment. These figures were used for a com-
parative study of the occlusal wear values bet-
ween the G-type and C-type subjects

1. The mean occlusal wear value in all teeth
(Table 5, Figure 9)

The mean occlusal wear value in all teeth,
obtained by use of ordinal scale, was not signi-
ficantly different between the C-type and G-
type group.

2. The occlusal wear values in each segment
(Table 6, Figure 10)

The occlusal wear values in each segment,
obtained by use of ordinal scale showed very
small differences between two groups.

But these did not show significant differences
between the C-type and G-type group.

(2) The occlusal wear values obtained by
use of arbitrary scale.

Means and standard deviations of occlusal
wear values were calculated for each group
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Fig. 8. Diagram of arbitrary criteria chosen
to qualify wear facets of molars and
premolas.

Table 5. Occlusal wear values in all teeth ob-
tained by ordinal scale

Variables . C-type G-type
mean 1.1736 1.2132
SD 0.168 0.178

C-type
Fig. 9. Occlusal wear values in all teeth obtai-
ned by ordinal scale.

G-type

in all teeth and in each segment.

1. The mean occlusal wear value in all teeth
(Table 7, Figure 11)

The mean occlusal wear value in all teeth,
obtained by use of arbitrary scale, was signifi-
cantly greater in the G-type than in the C-type
group (p<C0.05).

This result was similar to that reported by
Nishio et al.*



Table 6. Occlusal wear values obtained by or-
dinal scale

Variables C-type G-type
UP mean 1.0583 1.125
SD 0.114 0.206
LP mean 1.025 1.05
SD 0.097 0.092

p mean 1.0417 1.0875
SD 0.099 0.143

UA mean 1.2667 1.3333
SD 0.242 0.227

LA mean 1.3444 1.3444
SD 0.392 0.299

A mean 1.3056 1.3389
SD 0.29 0.243

UP - upper posterior teeth, LP . lower poste-
rior teeth, P . posterior teeth

UA © upper anterior teeth, LA : lower anterior
teeth, A . anterior teeth.

Table 7. Occlusal wear values in all teeth ob-
tained by arbitrary scale

Variables C-type G-type
mean 2.8792 3.1771
SD 0.377 - 0.281

2. The occlusal wear values in each segment
(Table 8, Figure 12)

The occlusal wear values in posterior teeth,
obtained by use of arbitrary scale, were signi-
ficantly greater in the G-type than in C-type
group. (p<<0.05).

But the occlusal wear values in anterior
teeth were not significantly different between
the C-type and G-type group.

(3) The frequency of non-working facets
(Table 9, Figure 13)

The frequencies of non-working facets were
calculated for each group in all posterior teeth
and each of posterior segments. These figures
were used tocompare the difference of the
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UP LP P UA LA A

Fig. 10. Occlusal wear values obtained by or
dinal scale.
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C-type G-type

Fig. 11. Occlusal wear values in all teeth ob
tained by arbitrary scale.

frequency between the C-type and G-type
group.

The frequency of non-working facets in pos-
terior teeth showed no significant differencs
between the C-type and G-type group. Wor-
king facets were found in all posterior teeth
regardless of chewing patterns. The non-wor-
king facets were found in 82% of upper poste-
rior teeth, in 71% of lower posterior teeth,
and in 79% of posterior teeth.

(4) The frequency of vertical facets (Table
10, Figure 14)

The frequencies of vertical facets were cal-
culated for each group in all anterior teeth
and each of anterior segments.



Table 8. Occlusal wear values obtained by ar-
bitrary scale

Variables C-type G-type
UP mean 2.1583 2.9839.
SD 0.514 0.403
mean 3.2250 3.6250
Lp SD 0.668 0.263
mean 3.1979 3.8042.
P SD 0.546 0.301
mean 3.0444 3.0222
UA SD 0.582 0.672
L mean 2.0889 2.0778
A SD 0.139 0.124
A mean 2.5667 2.5500
SD 0.317 0.356

UP : upper posterior teeth, LP : lower poste-
rior teeth, P . posterior teeth

UA ! upper anterior teeth, LA : lower anterior
teeth, A . anterior teeth.

Table 9. The frequency of non-working fa-

cet
Variables C-type G-type
Up |_mean # 6.2667 6.8667
SD 1.486 1.356
Lp |_mean # 5.6667 5.7333
SD 1.291 1.624
p mean # 11.9333 12.6000
SD 1.907 2.828

UP : upper posterior teeth, LP : lower poste-
rior teeth, P . posterior teeth

# : mean number of teeth with non-working
facets.

Table 10. The frequency of vertical facets

Variables C-type G-type
Ua |-mean # 4.5333 5.0000
SD 1.846 1.604

LA |_mean # 0.4000 0.4667
SD 0.737 0.743

A |_mean # 4.9333 5.4667
SD 1.944 1.959

UP : upper posterior teeth, LP : lower poste-
rior teeth, A . anterior teeth
# . mean number of teeth with vertical facets.
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. 12. Occlusal wear values obtained by ar
bitrary scale.

14,
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Fig. 13. The frequency of non-working facets

UA

LA A
Fig. 14. The frequency of vertical facets.



The frequency of teeth with vertical facets
in anterior teeth showed no significant diffe-
rences between the C-type and the G-type
group. The vertical facets were found in 79%
of upper anterior teeth, in 7% of lower ante-
rior teeth, and in 39% of anterior teeth.

IV, Discussion

Theoretical interest

Chewing movements are smoothly perfor-
med functional movements when the occlu-
sion, temporomandibular joint, masticatory
muscles, and higher brain centers constituting
the functional occlusion system® function in
harmony with one another. Therefore, distur-
bances occurring in any of these will affect
the chewing movements. Indeed, disturbance
of the chewing movement is well recognized
in patients with dysfunction. In our clinical
practice, we often encounter situations in
which the chewing path improves with the
improvement of symptoms. Several resear-
cher reported that pathological changes in the
temporomandibular joint area influence che-
wing movements>*™ Among studies exami-
ning the chewing path from the viewpoint of
occlusion, there were reports, including Jan-
kelson’s,”® which took the position that no occ-
lusal contact was observed during chewing.
Lately, however, there seemed to be other
reports emphasizing a relationship between
the chewing path and occlusion. Ai” stated
that those with a steep cuspal inclination sho-
wed a more vertical type of chewing move-
ment, while those with gentle cuspal inclina-
tion showed a more lateral type of chewing
movement.

In studying the relationship between che-
wing path and occlusion, a number of resear-
chers have made various classifi cations of
chewing paths including Zsigmondy’s three-
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phase theory, Gysi’s four-phase theory, and
Nakazawa’s five- phase theory. However, ac-
tual chewing paths are complicated and vary
from individual to individual. Therefore, it
would seem that a detailed classification
would complicate the problem even more in
studying the relationship with occlusion. Ho-
wever, despite the presence of various patte-
rns, two typical patterns were confirmed. One
is a more vertical type of movement similar
to the chopping movement, with very little
sliding of the teeth, especially during the ope-
ning movement, showing a path only on the
chewing side. The other is a more lateral(ho-
rizontal) type, similar to the grinding move-
ment, with a distinct sliding of the teeth, espe-
cially to the nonchewing side during the ope-
ning' movement, showing a path across the
chewing and nonchewing sides.

Not all the 84 subjects belong to these two
types s 50 subjects, other than the 19 G-type
and 15 C-types, showed intermediate chewing
paths that fall into neither of the two types,
or different patterns. It is of great significance
to compare the occlusions of normal subjects
with the two typical patterns in studying the
chewing path in relation to occlusion. For this
reason, normal subjects with G-type and C-
type chewing movement patterns were selec-
ted.

Projections on the frontal plane of the paths
of lateral border movement and opening and
closing movement obtained by BioPAK were
used for comparison, showing the differences
in the occlusal wear values between two
groups.

In this study, one difference is that the occ-
lusal wear values, obtained by use of arbitrary
scale, were greater in the G-type group than
in the C-type group. These seem to corres-
pond to the facets during the movement cor-
responding to the closing phase described by



Schweitzer® The other point of difference
provides rationale for the first point. Inclina-
tions of movement paths shown on the frontal
projections of lateral border movement paths
were gentle in the G-type group and relatively
steep in the C-type group. When these results
are added together, the following hypothesis
can be derived from the fact that the G-type
group showed gentle inclinations of lateral bo-
rder movement and the presence of many fa-
cets on the occlusal surfaces of the posterior
teeth © the upper and lower posterior teeth
of the G-type group are relatively close to each
other not only in centric occlusion, but also
in lateral positions, while the upper and lower
posterior teeth of the C-type group are sepa-
rated in lateral positions.

When the lateral border movement inclina-
tion is gentle and the upper and lower poste-
rior teeth, which play a major role in the che-
wing movement, come very close to each other
during the lateral movement on both sides,
the occlusal status is such that chewing func-
tions can be performed sufficiently not only
in centric occlusion but also in lateral posi-
tions. It can be said that, because of such an
occlusal status, the inner inclines of the func-
tional cusps of the upper and lower teeth
guide each other during the movement from
the working side to centric occlusion and fur-
ther, to the opposite side, which is accompa-
nied by the sliding of the occlusal surfaces
of the posterior teeth. Chewing food by sur-
face(grinding) is a more efficient and rational
chewing pattern suited for that occlusal status.
49)

In 1993, Dahl*’ reported that there were
many factors that could influence the type and
rate of wear. These factors were time/age,
gender, occlusal conditions, hyperfunction,
bite force, gastrointestinal disturbances, nutri-
tion, environmental factors, salivary factors,

and other factors.

In 1991, Johansson™ reported that the fac-
tors of importance for dental attrition were
bruxism, biting habits, and fruit juices. But
there was no correlation between subjects
from differing geographic and/or climate ha-
bits and the severity of tooth wear.

Reynolds®™ reported that the number and
extent of facets of wear was related as fol-
lows ; 1) The length of the slide from termi-
nal hinge relation to maximum intercuspation,
2) A lack of eccentri¢ T disclusion 4 of the

-

posterior teeth.

In 1988, Nishio® stated that many facets
were observed on the occlusal surfaces of the
G-type models. He stated that these seemed
to be the result of many years of G-type che-
wing, while they were limited to only the cus-
pid and first premolar in the C-type group.
But in this study, the occlusal wear facets in
the C-type group were found in all posterior
teeth. These seem that the chewing patterns
have a little effects on the occlusal wear. Many
factors of importance for occlusal wear,™*
other than the chewing patterns, have had
more effects on these subjects. Therefore, the
chewing patterns are one of the etiological
factors, which have a little effects on the occ-
lusal wear.

In this study, the occlusal wear values, ob-
tained by use of ordinal scale, were not signifi-
cantly different between the C-type and the
G-type group. But the occlusal wear values,
obtained by use of arbitrary scale, was signifi-
cantly greater in the G-type than in the C-type
group. These seem to be as foliows ; The first,
the ordinal scale is not sensitive enough for
the study of the occlusal wear in the normal
young permanent dentition.” The second, the
difference of chewing movements between the
C-type and G-type group is related to the le-
ngth of the slide. Therefore, the arbitrary scale



is more suitable for identifying the occlusal
wear values accorded to chewing patterns.

In this study, the occlusal wear values in
anterior teeth, obtained by use of arbitrary
scale, were not different between the C-type
and the G-type group. These seem that the
occlusal wear in anterior teeth is more affec-
ted by the incisal guidance*® In this study,
all dental arches presented many wear facets.
All of the teeth displayed facets.

Working facets were found in all posterior
teeth. The non-working facets were found in
82% of upper posterior teeth, in 71% of lower
posterior teeth, and in 79% of posterior teeth.
Wear facets in posterior teeth were seen on
the surface of the three functional cusp sides.

The working facets in premolars were
usually absent from internal working cusp si-
des because of the low height of mandibular
lingual cusp, which prevented any possibility
of contact in this surface.

In the 12 anterior teeth, wear facets took
different forms. Horizontal facets were located
on incisal edges and at cusp tips, whereas ver-
tical facets appeared palatally in maxillary and
labially in mandibular anterior teeth. Accor-
ding to Woda et al,,”” horizontal facets occlude
relatively far from the intercuspal position,
but vertical facets occlude close to intercuspal
position. Jankelson® suggested that vertical
facets are formed predominantly by chewing,
incision, and deglutition, whereas horizontal
facets are typical of bruxism. These results
seem to be the reason for our results. The
frequency of vertical facets in anterior teeth
showed no significant differences between the
C-type and the G-type group.

Clinical interest

The ideas developed in this article are mai-
nly theoretical. They do, however, raise some
questions of clinical interest.
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1. The chewing pattern is one of the etiolo-
gical factors related to the occlusal wear.

2. If dental wear is a natural process, the
introduction of metallic or ceramic prosthetic
surface(which are harder than tooth surface)
will prevent normal abrasion and will counte-
ract physiologic changes of the tooth surface.
Hardness equal to that of the tooth should
be an important factor in the choice or resea-
rch of dental biomaterials.

3. Occlusal contacts are surfaces that inc-
rease in diameter with the development of
abrasion. When prosthetic treatment or occlu-
sal correction are required, occlusal surfaces
in a convex form may not really be necessary.

4. The presence of nonworking facets and
the evidence of non-working contacts during
chewing® indicate that a prophylactic elimina-
tion of all non-working contacts will eliminate
a great part of the functional field of mastica-
tion.

5. A diagnosis of bruxism whenever wear
factor are found is not a reliable method diag-
nosis.

V. Conclusions

15 subjects with chopping chewing pattern
and 15 subjects with grinding chewing pattern
were selected by use of jaw tracking device.

The occlusal wear values, obtained by ordi-
nal scale and arbitrary scale, were calculated
for each group. The frequencies of non-wor-
king facets in posterior teeth and vertical fa-
cets in anterior teeth were calculated for each
group.

1. The mean occusal wear value in all teeth,
obtained by use of ordinal scale, was not
significantly different between the chopping
and the grinding type group (p>>0.05).

2. The occusal wear values in each segment,



obtained by use of ordinal scale were not
significantly different between the chopping
and the grinding type group (p>0.05).

. The mean occusal wear value in all teeth,
obtained by use of arbitrary scale, was sig-
nificantly greater in the grinding type than
in the chopping type group (p<0.05).

. The occusal wear values in posterior teeth,
obtained by use of arbitrary scale, were
significantly greater in the grinding type
than in the chopping type group (p<<0.05).
But the occlusal wear values in anterior
teeth were not significantly different bet-
ween the chopping and grinding type
group.

. The frequency of non-working facets in po-
sterior teeth showed no significant differe-
ncs between the chopping and grinding
type group (p>0.05).

. The frequency of vertical facets in anterior
teeth showed no significant differencs bet-
ween the chopping and grinding type group
(p>>0.05).
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