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Abstract : A set of indexed questionnaire (43 vari-
ables) and clinical protocol (42 variables) was devel-
oped to investigate multidimensional factors of
(TMD)

patients (group C, 33), symptomatic subclinical

temporomandibular disorders in clinical
(group S, 32) and asymptomatic normal (group N,
24) subjects. Results indicated that:1) most vari-
ables of self-reported jaw movement and pain experi-
ences were significantly different among groups,
whereas most variables of occlusal discomfort,
psychosocial stress, oral parafuntion/habits and gen-
eral health were not significantly different between S
and C. 2) palpable pain of TMJ and muscles of jaw,
neck and back, reciprocal clicking, abnormal jaw
movement were significantly dominant in C than in S,
whereas such a difference was not found in most
variables of occlusion. 3) most variables of self-re-
ported jaw movement and pain experiences were
significantly associated with clinical-examined vari-
ables of TMJ, muscle and jaw movement, whereas
psychosocial stress were less involved. 4) oral par-
afunction/habits showed significant association with
TM] sounds and palpable muscle pain in C. 5) some
variables of occlusal discomfort were significantly
associated with palpable muscle pain positively in C
and with abnormal jaw movements negatively in S. 6)
the association between clinical occlusal variables and
clinical signs were weak. These results suggested
that : 1) the variables discriminating TMD patients
from symptomatic or asymptomatic population main-
ly exist in TM]J and masticatory-cervical muscles. 2)
oral parafunction/habits might be the important cor-
- relative factor of TMD, while occlusion seems to be

less important.
(J. Jpn. Orthod. Soc, 55(6) : 445~460, 1996)

SRABGANAE DERARGI 5 & UEIR & b DIEBRARS)
28 1T BAEIR & BHER F O

RS b 2 BT 2T T 2 7, FREHEEDE
B33 4 (CER), BRI H 5 0EEFE D 5 WIERK
B324 (SE), BROBVIEEH 24 4 (NE) © 38
WoWT, R EEERTFEREL. 77— 43H
H, ERZE 42 EHE2 S8 L, 3FEMTHERL, &5
WEER B ER T OMERHEE L.

1) 7ry—bheinid, SEEHREE LRAOBRER
T 213LAYOEBI SHATEEES b7, BE,
LA VA, OEREREE/ RS L U508
FIEINB MO 2 BEMCEREELH o720, SHELCH
ORMEEZRkho7. 2) BEZECLIE, CHE
1S ERIC lECERBEEN, RIS, B L USEEHOR A,
FRMMEE, BEBEEORELE» o7 3) T v —
Mz & 2EEBIEE L RAOEECET 2IZ LA EDE
H28, ER2E & 2HEE, &, SEsciET 2EE
LIEOMERSH -T2 Ll Zh s OER & 20N
A PVRAEDOHBEIZEN ST, 4) CHETIIOEMEER
H/ERCHET 2HEEY, FEHEEB L UCHERELIED
HEBSH o, 5) 7oy — btk 3WEREECHET
2B, CHTRBEREELIED, SEHTIXHEEREE
EEOEMYSH Tz, 6) BRBECIIREHET 5
HE L BERER 3 AEROEE Ik Lo 7z,

PALE &0 FEIET, WS, SEHOEROBENSSH
ECEEDU TR EEZ DN, 2 OISR /B
I EEMEOBERNT L L TEETH ), KEDE
TR Z LR R LT,

(BiEwsE 55(6) : 445~460, 1996)

NI | -El ectronic Library Service



Japanese Orthodontic Society

446  J. Jpn. Orthod. Soc. 55(6) : 445~460, 1996

Introduction

Temporomandibular disorders (TMD), in the
broad sense, are considered as a cluster of joint and
muscle disorders in the orofacial region character-
ized primarily by pain, temporomandibular joint
(TM]J) sounds and irregular or deviating jaw move-
ments. Therefore, TMD, as a collective term,
embraces a number of clinical problems which
involve TM] itself, the masticatory-cervical muscle
complex, or both". A number of studies have
evaluated TMD signs and symptoms as well as
some of correlative factors in order to approach
their relationships with the etiology of TMD?*~9.
Few studies, however, involved the quantitative
analysis and multifactorial assessment of TMD
signs and symptoms together with oral parafunction
and habits, psychosocial stress, self-reported oc-
clusal discomfort and clinical status of occlusion,
the interactions and associations existing in differ-
ent signs, symptoms and correlative factors in rela-
tion to TMD pathogenesis remain to be unclear and
most conflict.

On the other hand, cross-section epidemiological
studies of specific nonpatient populations have
shown that approximately 759 of them have at
least one sign and approximately 33% have at least
one symptom of TMD ; however, only 5~79% are
estimated to be in need of treatment”. Furthermore,
It is estimated that about 5% of the population
reporting signs and symptoms of TMD seeks profes-
sional advice and treatment for these®. There must
be some specific factors which determine the objec-
tive estimation and subjective treatment needs.
Selecting such factors is very meaningful to identify
individual TMD signs and symptoms, and to under-
stand their associations with predispositions or
contributors to TMD. Adopting the experimental
and the control groups only, as routine clinical
study, will not be adequate to satisfy this demand.
Recently, De Leeuw, et al.®~'® reported their serial
investigations of multidimensional evaluation of
TMD symptoms among TMD patients, TMD symp-
tomatic subjects and TMD asymptomatic subjects
by questionnaire method. However, the objective
clinical items and the occlusal variables were not
included in their studies,

The present study was designed to qualify and
quantify the TMD signs, symptoms and other corre-
lates (oral parafunction/habits, psychosocial stress,

etc.) among clinical TMD patients, symptomatic
subclinical subjects and asymptomatic normal sub-
jects on both the subjective self-reported question-
naire and the objective clinical examination using
an indexed method. The specific aims of this study
were . 1) to identify the subjective and objective
variables which might discriminate TMD clinical
patients from the symptomatic subclinical and/or
the asymptomatic normal populations ; 2) to eluci-
date any possible associations between the subjec-
tive and objective variables and between occlusion
and TMD signs and/or symptoms, and their contri-
bution to TMD,

Materials and Methods

Subjects

The clinical patient group (C) consisted of 33
subjects with 14 males and 19 females (mean age :
27.6+5.54). They were judged as TMD patients at
their first visits to the TM] clinic, according to the
clinical presentation advocated by McNeill”. How-
ever, no differentiation was made for myogenous,
arthrogenous, or both components, due to small
sample sizes.

The symptomatic subclinical group (S) consisted
of 32 university students and young university staffs
with 17 males and 15 females (mean age : 26.4 +
3.21). They had one or more TMD signs and/or
symptoms judged by their clinical presentation
rather than common and/or unexplained complaints
as described in details by McNeill”?, but had no
desire or consciousness to seek treatment.

The asymptomatic normal group (N) consisted
of 24 students or staffs with 13 males and 11
females (mean age 27.8 +4.61). They did not show
clinical presentation of TMD signs and/or symp-
toms, and past history concerning TMD.

All judgments for dividing groups were performed
by two experienced dentists. The age range of all
subjects were between 22 to 38 years old. There
were no significant differences for sex ratio and age
among the three groups. The full consent was
obtained from all subjects.

Questionnaire for subjective variables

The questionnaire developed by Hijzen and
Slangen® was revised and rearranged with supple-
ment of inquiry for occlusal discomfort. In addition,
score of each variable was weighted according to its
definite or indefinite relation to TMD. The questi-
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Table 1 Anamnestic questionnaire for TMD

Rating scale Weight Score

Rating scale Weight Score

1. Jaw movement

Restricted jaw opening 01234 10

Sounds at jaw movement 01234 10

Tired feeling at jaw movement 0 1 2 3 4 09

Stiffness at jaw movement 01234 09
Sum

2. Pain experiences

TM]J pain 01234 10

Jaw muscle’s pain 01234 10

Headache 01234 09

Neck pain 01234 09

Shoulder pain 01234 08

Back pain 01234 08

Pain when eating tough food 0 1 2 3 4 0.8

Stiffness of jaw muscles 01234 09

Awakening tired at jaw 01234 09

muscles

Toothache 01234 05
Sum

3. Occlusal discomfort

Unstable occlusion 01234 08

Incomplete occlusal contact 01234 07

Unsatisfaction for tooth 01234 06

alignment

Unfitting denture 01234 05

Uncomfortable at ICP 01234 05
Sum

4. Psychosocial stress

Excitability 01234 08

Depression 01234 08 -

Anxiety/Stress
on marriage/love 01234 08 —
on work/study 01234 08 —
on family/child 01234 08 —
on personal relations 0 1 2 3 4 0.7 —
Unsatisfaction 01234 05 —
Bad sleeping 01234 05 —
Use of sleeping pills 01234 08 e
Sum —
5. Oral parafunction/habits
Grinding during sleeping 01234 10 —
Impercipient clenching 01234 10 —
Preference for soft food 01234 08 —
Unilateral chewing 01234 08 —
Intentional TM]J clicking 01234 10 —
Eating with water or 01234 07 —
beverages
Nail biting 01234 05 —
Lip biting 01234 05 —
Cheek biting 01234 05 -
Tongue biting 01234 05 —
Sum —
6. General health
General health 01234 05 —
Ear problem 01234 05 -
Eye problem 01234 05 —
Nose problem 01234 05 —
Throat problem 01234 05 —

Sum —
Total _

onnaire (Table 1) covered questions in six dimen-
sions with 43 variables. They were jaw movement
(4 variables), pain experiences (10 variables), oc-
clusal discomfort (5 variables), psychosocial stress
(9 variables), oral parafunction/habits (10 vari-
ables) and general health (5variables). All vari-
ables were estimated on a five-point rating scale
from absent to the most severe (0-4).

Prior to the clinical examination, each subject
was asked to circle one of the scales which rated his
self-feeling intensity and/or the frequency of corre-

sponding variables.

Examination for clinical variables

Eight experienced dentists participated this pro-
cedures in order to avoid a individual bias of assess-
ment. But, each subject was examined twice by two
of eight dentists separately. Examiners, who knew
well the definition of each clinical variable and its

scale-rating criteria, were kept to be blind as to
what kind of subject (N, S or C) was evaluated,
what kind of answer was given to the questionnaire,
and what score was calculated by the other exam-
iner,

The standardized protocol of clinical examina-
tion consisted of 42 variables covering the follow-
ing 4 dimensions each with two sub-dimensions.

1. TMJ dimension (8 variables)

1) TM]J tenderness was examined by palpating 4
areas bilaterally ; 7.e., the external auditory
meatus, the preauricular region, the postero-supe-
rior margin of mandibular ramus and the man-
dibular notch. A positive finding was recorded, if
the subject felt a difference between the right and
the left sides and described the palpable pain. A five
-point scale from absent to the most severe (0-4)
was rated according to the subjects’ response to the

palpation. Coefficients were used to multiply the
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score if the dynamic pain (x1.2), the referring pain
(x1.2), or both (x1.5) was evoked either by the
palpation. When the positive findings were detected
on both sides, the score was doubled. The same
manner was used for the following concerning vari-
ables.

2) TMJ sounds (reciprocal clicking, non-recipro-
cal clicking, grinding and crepitus, 4 variables)
were recorded by using a stethoscope. The five-
point scale was rated according to the intensity
and/or the frequency of the sounds. Coefficients
were also used if the sound accompanied with pain
(x1.2), jaw jumping (x1.2), or both (x1.5).

2. Muscle dimension (9 variables)

1) Muscle tenderness was palpated on the follow-
ing musculature : the masticatory muscles (mas-
seter, temporal, and lateral and medial pterygoid
muscles), the suprahyoid muscles mainly in digas-
tric muscle, the infrahyoid muscle, the neck muscle
mainly in sternocleidomatoid muscle, the back
muscle mainly in trapezial muscle, and the expres-
sion muscles. There were 6 variables. The rating
scale and the calculation of scores were the same as
those of TM] tenderness.

2) The muscle quality included 3 variables. The
subject was asked to keep his jaw in the intercuspal
position (ICP). Muscle asymmetry mainly in mas-
seter was determined if the muscle size was differ-
ent between the homonymous muscles of both sides.
Muscle stiffness or muscle node/fascicle was recor-
ded if the muscle hardness was different between
the right and the left sides, or if the muscle node/
fascicle was found by palpation, respectively. A five
-point scale was rated according to the degrees of
asymmetry, stiffness and node/fascicle,

3. Jaw movement dimension (7 variables)

1) The menton movement was examined and
measured on the clinical inspection. The restricted
and/or the deviated excursion of menton was recor-
ded when the subject was asked to open, protrude
and move the chin laterally. Zigzag opening path
was set as another independent variable. Thus,
there were 4 variables. A five-point scale was rated
according to the degree of restriction and devia-
tion,

2) The condylar movement was examined by the
bilateral palpation on the preauricular region when
the subject was asked to open the mouth wide
repeatedly. The asymmetric shift, the subluxation/
dislocation and the closed lock were detected and
rated on a five-point scale as well.

4 . Occlusal dimension (15 variables)

1) Static occlusion included totally 11 variables
in 3items, z.e., tooth alignment, loss and attrition.

Tooth alignment contained 7 variables. They
were the anterior deep overbite and overjet, the
crowding, the anterior and posterior cross bite, the
anterior open bite and the edge to edge bite. The
criteria has been described elsewhere®'®. A five-
point scale was rated on the degree of each presen-
tation.

Tooth loss was divided into the anterior and the
posterior loss. The five-point scale was rated
according to the number of teeth lost (except the
third molar).

Tooth attrition was also divided into the anterior
and the posterior attrition. A five-point scale was
rated according to Martin’s criteria!?.

2) Functional occlusion included totally 4 vari-
ables in 2items, i.e., occlusal interferences and
occlusal premature contact.

Occlusal interferences contained the protruding
interference, the lateral interference and the inter-
ference between the retruded contact position
(RCP) to ICP. Dual-color articulating papers were
used to detect the location and the intensity of
interference. The protruding interference was recor-
ded if the posterior teeth contacted when the man-
dible was guided to protrude. Coefficients were
multiplied if the anterior teeth contacted unilater-
ally (x1.2) or did not contacted (x1.5). The lateral
interference was determined if the posterior teeth
contacted in the non-working side when the man-
dible was guided to move laterally. A coefficient
was multiplied if there was no contact in the work-
ing side (x1.5). As to the interference between RCP
-ICP, a positive finding was established if the poste-
rior teeth contacted unilaterally while the mandible
was guided from ICP into RCP, or the mandible
could not be guided. Then the subject was asked to
close the mouth into ICP. A positive finding was
recorded if the shifting distance from RCP to ICP
was larger than 1.5 mm or an oblique shifting was
observed. If the unilateral contact in the posterior
teeth accompanied with each or both of shifting
descriptions above, a coefficient was multiplied for
each (x1.2), or both (x1.5) respectively. A five-
point scale was rated according to the degree and
the extent of the interference.

The occlusal premature contact was determined
if the obvious sliding was observed when the subject
was asked to close the mouth slowly from the rest
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Fig.1 Distribution of subjective scores in six dimensions of questionnaire in the three groups

position till teeth coming to contact, then to close
forcefully. The observations were supplemented by
questioning the subject whether or which side the
teeth contacted first during the above two-stage
closure. A five-point scale was rated according to
the extent of sliding.

Statistics

Since the data appeared in the ranking-scale way,
the nonparametric statistics were performed by
SPSS program (SPSS 6.0, SPSS Inc. USA). Preva-
lences of the scores were calculated in numerical
values, while prevalences of the positive response
rates to questionnaire and the positive finding rates
during the examination were calculated in percent-
ages. The positive response rates were calculated
when the ratings of the subjective variables were
positive regardless of the level of rating scales. A
Wilcoxon Matched-pairs Signed Rank test was first
performed to confirm the inter-individual agree-
ment in the numerical values between two exam-
iners for randomly sampled 10 subjects from the
three groups. As there were no significant differ-
ences between two examiners for all clinical-
examined scores, the mean values of clinical scores
were used for the present analysis.

The chi-square test was carried out to detect the
difference of prevalence of each variable for the
percentages, while Kruskal-Wallis One-way Anova
was done for numerical values, among the three
groups. Whatever the significance was found, a
Mann-Whitney U test was further performed to

detect the significance between each two groups. A
Spearman Correlation Coefficient was used to find
the associations between the subjective and the
clinical variables, and between the clinical occlusal
variables and other clinical variables. Statistical
significance was regarded as significant for p <0.
05, highly significant for p <0.01 and most highly
significant for p<0.001.

Results

Distribution of subjective and clinical scores

Figure 1 gives the distribution of subjective
scores in six dimensions of questionnaire. The total
scores were progressively increased in the order of
N (9.36), S (21.62) and C (32.22). The highest score
among six dimensions was found for psychosocial
stress in N (46.24%) and S (26.80%), but for pain
experiences in C (31.34%). Main parts of score were
obtained from psychosocial stress and oral parafun-
ction/habits in N (70.63%), but from psychosocial
stress, pain experiences and jaw movement in S (65.
479%) and from pain experiences and jaw movement
in C (52.87%).

Figure 2 gives the distribution of clinical scores
in eight sub-dimensions of the protocol. The total
scores were progressively increased from N, S to C
(7.15, 1742 to 27.23, respectively). The largest
source of scoring in all three groups came from the
occlusal dimension (N : 95.249%, S : 45.05%, C : 38.
519), with distribution of TMJ, muscles and jaw
movement scores being increased in S and C.
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Fig. 2 Distribution of clinical scores in eight sub-dimensions of the protocol in the three groups

Furthermore, the distributions of scores of TM]
pain, muscle pain and condylar movement were
larger in C than in S. The distribution of score of
TM]J sounds were almost the same in S and C.
However, the distribution of functional occlusion
score was nearly twice in S (22.559%) as much as in
C (13.34%).

Comparison of the subjective variables

Table 2 shows the comparison of mean scores
and positive response rates of subjective variables
between each two groups, in which the variables
with no statistical significance by Kruskal-Wallis
One-way Anova test were omitted. The statistical
differences of the scores were roughly in accor-
dance with those of the rates.

All 4 variables of the jaw movement showed
significantly higher values in both S and C. The
higher prevalences were found in restricted jaw
opening for both the score and the rate, but for
stiffness of jaw movement only the score was higher
in C than in S. As the rate was calculated whatever
the rating was positive, this difference indicates
that the subjects of C circled a higher rating of
stiffness of jaw movement than the subjects of S
did. There were no significant difference for com-
plaints of TM]J sounds and tired feeling at jaw
movement between S and C.

As for 10 variables of the pain experiences, data
in the neck, shoulder and back pain and headache
were omitted because of no differences among the

three groups. The remaining 6 variables showed
generally higher values in both S and C. The scores
and the rates of awakening tired at jaw muscles and
the toothache showed no differences between N and
S. However, all of listed scores and rates were
higher in C than in S.

Of 5 variables of the occlusal discomfort, both S
and C represented the higher scores in the vari-
ables concerning the occlusal sensation, while differ-
ences of complaint of unsatisfaction for tooth align-
ment among the three groups were relatively weak.
No difference was found between S and C for the
sum of this dimension.

Of 9variables of the psychosocial stress, only
depression showed the higher scores in both S and C
than in N, without difference between each other. A
significant higher score of anxiety/stress on work/
study was shown in both N and S than in C. How-
ever, there were no difference among the three
groups for the sum of this dimension.

Of 10 variables of the oral parafunction/habits,
intentional TMJ clicking was most frequent in C.
Both S and C showed more positive and severer
responses to preference for soft food and unilateral
chewing than N did. The habit of eating with water
or beverage was more frequently found in C than in
both S and N.

For the dimension of general health, there were
no differences for the complaints of eye, nose and
throat problems. C and S, even without difference
between each other, had a tendency of higher score
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Table 2 Comparison of mean scores and positive response rates of subjective variables between each two

groups
Mean scores Positive response rates (%)
Variables
N S C N-S N-C S-C N S C N-S N-C S-C
Restricted jaw opening 0 0.50 1.73 ** ARk wEE 34.38 75.76 ** RrRE O Oxx
Sounds at jaw movement 0 1.81 227 *** *** ng 0 96.88 87.88 *** *** ng
Tired feeling at jaw movement 0.08 0.82 1.16 *** *** ng 8.33 6b.63 66.67 ** *x ns
Stiffness at jaw movement 0 0.84 1.77 *** xxx xxx 65.63 81.82 ** x* ns
Sum (jaw movement) 0.08 3.97 6.94 **+ x+ ==
TM] Pain 0 034 173 ** EE KKk () 25.00 7879 ** KRR wxx
Jaw muscles’ pain 0 0.34 130 * ARk Akx 0 21.88 60.61 ** *x *x
Pain when eating tough food 0.03 055 145 **x  xxx xx 471 43.75 6061 ** *x *
Stiffness of jaw muscles 0 0.31 1.15 ** FrE o K 0 25.00 60.61 * *x *x
Awakening tired at jaw muscles 0 0.23 0.71 ns *rxoox 0 12.50 39.39 ns * *
Toothache 004 0.01 045 ns * * 8.33 9.38 30.30 ns ** *
Sum (pain experiences) 1.59 4.39 10.10 * e ws
Unstable occlusion 0.07 066 0.88 ** *** o ns 8.33 3750 57.58 ** *** o ns
Incomplete occlusal contact 0.12 0.61 047 * * ns 1250 40.63 4242 ns ns ns
Unsatisfaction for tooth alignment 053 092 053 ns ns * 41.67 71.88 39.39 * ns *
Uncomfortable at ICP 0.06 055 052 ** o ns 1250 46.88 4545 ** *x ns
Sum (occlusal discomfort) 0.77 2.80 2.42 ** had ns
Depression 0.43 088 1.02 ns * ns 37.50 59.38 60.61 ns ns ns
Anxiety/stress on work/study 1.14 1.08 0.87 ns * * 91.67 94.38 57.58 ns ns ns
Sum (psychosocial stress) 433 5.79 5.21 ns ns ns
Preference for soft food 023 070 075 * * ns 20.83 50.00 48.48 * * ns
Unilateral chewing 043 1.00 150 * *RE X 33.30 6250 58.79 * ***  ns
Eating with water or beverages 055 081 114 ns *x ** 4583 56.25 72.73 ns * ns
Intentional TM]J clicking 0 0.13 0.76 ns * * 0 6.25 33.33 ns *x o
Sum (oral parafunction/habits) 2.28 3.92 6.46 * e 33
General health 004 030 035 * ** ns 8.33 3438 39.39 * ** ns
Ear problem 0 0.08 0.20 ns * ns 0 6.25 18.18 ns ns ns
Sum (general health) 0.06 0.75 1.09 ** b ns
Total Score 9.36 21.62 32.22 **+ ¥xs e

The variables were omitted if the statistical difference was not found by Kruskal-Wallis One-way Anova test
* 1 p<0.05, ** : p<0.01, *** : p<0.001, ns : not significant.

for remaining 2 variables than N did, especially for
ear problem.

Comparison of clinical variables

Table 3 shows the comparison of mean scores and
the positive finding rates of clinical variables
between each two groups, with the omitted vari-
ables same as Table 2. Similarly, differences of the
scores were grossly consistent with those of the
rates.

For the TMJ pain, the scores and the rates of 4
variables were all higher in C than in S, whereas
only palpable pain at the external meatus and the
preauricular region showed significant. Thus, the
palpable pain in these two regions might be one of
features in C. For the TM]J sounds, the score and the
rate of reciprocal clicking increased significantly in

C as compared with S, while crepitus showed no
differences in both the scores and the rates between
S and C. It is noted that a higher score of non-
reciprocal clicking and crepitus were found in S
instead of C.

For the muscle pain, palpation in the regions of
supra and infra hyoid muscles and expression mus-
cles did not show any significant difference among
the three groups. The most discriminating variable
of muscle pain between groups was the palpable
pain in the masticatory muscles, whose score and
rate increased significantly from S to C. However,
only C showed higher scores in neck and back
muscles compared with other two groups. In addi-
tion, the score and the rate were significantly higher
in both C and S without difference between each
other for stiffness at palpation which were account-
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Table 3 Comparison of mean scores and positive finding rates of clinical variables between each two groups

Mean scores

Positive finding rates (%)

Variables
N S C N-S N-C SC N S C N-S N-C S-C
Ext. auditory meatus 0 0.08 0.79 ns N | 9.38 48.48 ns rERE A
Preauricular region 0 0.38 0.95 ** Frxooxx 0 31.25 81.82 ** FrE o wEx
Post-super. margin of ramus 0 0.51 0.88 *** *** g 0 43.75 57.58 ** *x ns
Mandibular notch 0 026 039 * *x ns 0 18.75 2727 * o ns
Clicking (reciprocal) 0 0.80 286 ** HEE k% 0 31.25 57.38 ** wRxx
Clicking (non-reciprocal) 0 0.45 0.08 ** ns * 0 25.00 16.25 ** *x ns
Crepitus 0 0.64 0.33 ** ns ns 0 1250 9.09 * * ns
Sum (TMJ) 0 3.67 6.76 **+ s sss
Masticatory muscles 0 0.61 1.43 =*** xxx 0 3750 63.64 ** Frxoo*
Neck muscles 0 0.14 061 ns REE xx 0 12.50 39.39 * ** *
Back muscles 0 0.08 052 ns *x * 0 1250 4583 * wrxoo®
Stiffness at palpation 0 0.08 0.01 * *x ns 0 18.75 17.27 * *x ns
Sum (muscles) 0 1.00 2.95 ** e wee
Opening. deviated/restricted 0.07  0.70 1.73 *** x¥x  xxx 833 5695 9394 ** rERE wx
Protruding. deviated/restricted 0.18 1.14 154 ***  *xx x 20.83 8750 96.97 ** *x ns
Lateral move. deviated/restricted 0.02 037 067 *** xxx 4.17 4375 75.76 ** HEx o Ak
Zigzag opening path 0 0.45 0.79 ** *** ns 0 43.75 54.55 ** ***ons
Asymmetric condylar movement 0.02 0.45 0.73 ***x  kxx 417 46.88 81.82 ** rARE A
Subluxation/Dislocation 0 0.10 0.18 ns * ns 0 12.50 24.24 ns ** ns
Closed lock 0 013 130 ns B () 6.25 4545 ns RRE EEX
Sum (jaw movement) 0.33 3.24 7.03 e+ wrr sxs
Deep overbite 0.46 059 1.00 ns * * 33.33 31.25 66.67 ns ** *x
Deep overjet 029 030 085 ns ¥EEoxxx 4167 28.13 78.79 ns ** Ak
Attrition ante. teeth 0.98 0.99 134 ns *x ** 0583 96.88 96.97 ns ns ns
RCP-ICP interference 0.49 1.18 134 = *** ns 3333 65.63 78.79 ** ns ns
Sum (occlusion) 6.80 9.42 10.49 * *** ns
Total score 715 17.42 27.23 **+ s ==

The variables were omitted if the statistical difference was not found by Kruskal-Wallis One-way Anova test
* I p<0.05 ** 1 p<0.01, *** : p<0.001, ns : not significant.

ed into one variable of the sub-dimension of muscle
quality .

Identical to the dimension of TM]J, all 4 variables
in the menton movement manifested the strikingly
higher scores and rates in both S and C. Comparing
with S, the scores of these variables were all signifi-
cantly higher in C except for zigzag opening path.
On the other hand, asymmetric condylar movement
in both sides and closed lock were more dominant in
C than in S, especially for closed lock. There were
no significant differences of subluxation/dislocation
and closed lock between N and S for both their
scores and rates,

Of 15 variables of the occlusal dimension, how-
ever, the differences appeared merely in 4 of them
among the three groups. Only RCP-ICP interference
had the significantly higher score and rate in both S
and C. The scores of remaining 3 variables were
significantly higher in C only. There was almost the

same rate of attrition of anterior teeth among the
three groups, whereas its score was higher in C than
in other two groups. This fact indicated that more
severe attrition occurred in C. The variables of deep
overbite and overjet were more frequent in C than
in other two groups. However, the sum of scores for
this dimension did not display the significant differ-
ence between S and C.

Correlation between subjective and clinical vari-
ables

Table 4 gives the correlation coefficients
between the subjective variables and the clinical sub
-dimensions. The correlation between the subjective
variables and the clinical variables of TM]J, muscles
and jaw movement could not be established in N due
to few positive values of these variables. Only the
clinical occlusal scores, both in the static and the
functional occlusion, were pooled to the subjective
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plaints of restricted jaw opening, tired feeling at
jaw movement, TM]J and jaw muscles’ pain, while

variables for detecting possible associations.

For N, a positive association was only found

TM]J sounds had no association with most of subjec-

between the functional occlusion and the complaint

tive variables apart from the complaints of sounds
(r=0.516, p<0.01) and stiffness at jaw movement

0.542, p<0.01).

For S, the clinical TM] pain and muscles’ pain

of jaw muscles’ pain (r

0.542, p<0.01). Similarly, muscle quality had

(r

showed identical positive associations with the com-
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only positive association with the complaints of
pain in TM]J (r=0.454, p<0.01) and jaw (r=0.381,
p<0.05) muscles. The menton and the condylar
movement showed positive association with the
complaints of jaw movements and pain in TMJ and
jaw muscles. It is noted that this clinical dimension
had a negative association with the complaints of
occlusal discomfort. The functional occlusion was
positively correlated with a few subjective variables
of stiffness at jaw movement (r=0.356, p<0.05),
TM] pain (r=0.477, p<0.01), stiffness of jaw mus-
cles (r=0.489, p<0.01), sum of occlusal discomfort
(r=0.378, p<0.05) and impercipient clenching (r=
0.361, p<0.05). However, the static occlusion only
showed a positive association with the complaints
of occlusal discomfort (r=0.453, p<0.01). Clinical
variables rarely associated with the psychosocial
stress, while a strong positive association was found
between the TM]J pain and the impercipient clench-
ing (r=0.581, p<0.01). A significant association
was not found between clinical variables and the
complaints of general health.

Different from S, the positive associations with
clinical TM]J pain and muscles’ pain were detected
in most subjective variables of jaw movement and
pain experiences in C. Furthermore, muscle pain
positively correlated with the complaints of occlusal
discomfort (r=0.433, p<0.05). It is interesting that
menton movement did not show significant associa-
tion with the complaints of jaw movement and the
pain experiences, and condylar movements showed
fewer associations with them in C than in S, where
only the complaints of restricted jaw opening (r=0.
359, p<0.05), pain in TMJ (r=0.393, p<0.05) and
jaw muscles (r=0.337, p<0.05) were related with
condylar movement. Opposite to the findings in S,
there were more positive associations between the
static occlusion and subjective variables, and less
positive associations between the functional occlu-
sion and subjective variables. It is noted that in C,
the oral parafunction/habits was strongly correlat-
ed with TM]J sounds (r=0.448, P<0.01) and muscle
pain (r=0.345, p<0.05), which were attributed to
grinding during sleeping (r=0.502, p<0.01), imper-
cipient clenching (r=0.365, p<0.05), preference for
soft food (r=0.470, p<0.01), unilateral chewing
(r=0.461, p<0.01), intentional TM] clicking (r=0.
507, p<0.01) and lip biting (r=0.368, p<0.05).

Correlation between occlusal findings and clinical
signs

Fifteen variables in the occlusal dimension were
used in conjunction with clinical sub-dimensions to
test their associations. Due to the same reason as
mentioned above, the correlation was not estab-
lished in N.

As shown in Table 5, all associations were weak.
In S, a significant association was established in the
following : attrition of anterior teeth with TM]J
pain (r=-—0.390, p<0.05) ; loss of anterior teeth
and lateral interference with muscle quality (r=0.
414 and 0.402, p<0.05) ; and edge to edge bite with
condylar movement (r=0.452, p<0.01). However,
the sums of static and functional occlusion showed
no significant association with all clinical sub-
dimensions.

The significant association was found in fewer
occlusal variables in C than in S, which derived
from deep overbite with condylar movement (r=0.
371, p<0.05) and attrition of anterior teeth with the
muscle quality (r=0.447, p<0.01). All variables in
the functional occlusion did not show any signifi-
cant association with clinical sub-dimensions.

Discussion

Indexed questionnaire and clinical protocol
Several index systems have been established for
screening and examining TMD subjects, and
evaluating the self-reported and clinical-examined
variables quantitatively>*!5~!” The present study
brought multidimensional variables pertaining to
TMD together into a set of questionnaire and clini-
cal protocol, and adopted a five-point rating scales
to calculate the indices of all variables. In addition,
a weighted method was used in the questionnaire
for avoiding a misloading or overloading effect by
indeterminate variables, such as toothache. It must
be noted that direct comparison of the present
detailed indices (scores) with those of other investi-
gations may be misleading because of the difference
in index calculation and variables selected. How-
ever, the results of the present study are compa-
rable in a broad sense with those of other studies.
The screening practice demonstrated that the
present questionnaire was easy to understand for
subjects and time saving. Although the palpation
technique used in the clinical examination was not
standardized by use of a pressure algometer, as
suggested by Schiffman, ef al.'®, all examiners were
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well trained and the inter-examiners agreements
were confirmed by Wilcoxon Matched-paired
Signed Rank test in all 42 variables of the clinical
protocol. The total time to complete the question-
naire and the clinical examination was from 20 to 30
minutes, which is suitable for the routine clinical
schedule if its reliability and validity would be
further tested.

Subjective and clinical diserimination among clin-
ical TMD patients, symptomatic subclinical and
asymptomatic normal subjects

1. Jaw movement and TM]J sounds

The abnormal jaw movement and TM]J sounds
have been defined as two major clinical presenta-
tions of TMD?, although the interpretation of TM]
sounds in subjects without significant signs/symp-
toms of TMD is still in controversy'®. The present
results revealed that N responded negatively to the
questions concerning the jaw movement and TM]J
sounds, while the clinical examination found the
slightly deviated jaw protruding movement in 20.
83% of the subjects (Table 3). The differences
between S and C were found in restricted jaw
opening and stiffness of jaw movement by the
questionnaire, and in reciprocal clicking, deviated/
restricted menton movement, asymmetric move-
ment and closed lock of condyle by the clinical
examination. Therefore, it can be concluded that
clinical TMD patients have worse dysfunction of
jaw movement, mainly characterized by the
restricted motion of jaw and the reciprocal clicking
of TM]J compared with symptomatic subclinical
subjects, while asymptomatic normal subjects have
no such dysfunctional features and TM]J sounds at
all.

2 . Pain assessments

Orofacial pain is another major clinical presenta-
tion of TMD and has been considered as a critical
reason for subjective treatment need!®?®. The pres-
ent results indicated that the subjects of N did not
complaint any pain at TMJ and jaw muscles, apart
from occasional headache and pain in shoulder,
neck and back muscles similar to the subjects of S
and C. The principal pain reported by C were locat-
ed in TM] and jaw muscles, followed by pain when
eating tough food, stiffness of jaw muscles, awaken-
ing tired at jaw muscles and toothache, which all
reached a higher degree than those in S (Table 2).
The clinical examination revealed that the palpable
pain in C dominated at external auditory meatus,

preauricular regions and masticatory, neck and
back muscles (Table 3). The palpable pain at supra
and infra hyoid and expression muscles were not
different between S and C,

Therefore, the subjective pain, which has been
proved to be more severe in clinical patients than in
subclinical subjects?”, are generally localized at
TM]J and jaw muscles, rather than other regions
such as head, shoulder, efc.
compared with symptomatic subclinical subjects,

neck, Moreover,
clinical patients are more sensitive to palpation at
TM]J and masticatory muscles as well as at neck
and back muscles. Asymptomatic normal subjects
sometimes have the subjective pain, but it does not
involve TM] and jaw muscles, nor does the positive
finding by the palpation.

3 Occlusion

Most of TMD questionnaires have not contained
questions on the occlusal discomfort?®!5~1722 The
present study revealed that every group responded
frequently to the question of unsatisfaction for
tooth alignment. Subjects of S and C reported the
discomfort feeling of occlusal contact more fre-
quently and severely than those of N did (Table
2). However, clinical examination indicated that S
and N showed a similar static occlusion, while C
represented higher scores and positive rates for the
static occlusal variables, especially in deep overjet
and attrition of anterior teeth. As for functional
occlusal variables, only RCP-ICP interference ex-
hibited more severe and frequent in both S and C
than in N (Table 3).

These results suggested that clinical patients may
be distinguishable from symptomatic subclinical
and asymptomatic normal subjects by several vari-
ables of the static occlusion, but the later groups
show little difference. Deep overjet and severe attri-
tion of anterior teeth might be considered as two
characteristics of static occlusion in clinical
patients. On the other hand, RCP-ICP interference
might be considered as the dominant variable of
functional occlusion for both clinical patients and
symptomatic subclinical subjects, with which, how-
ever, clinical patients are not distinguishable from
symptomatic subclinical subjects.

4 . Oral parafunction and habits

De Leeuw, et al.® reported that symptoms of jaw
movement, joint sounds and oral parafunctions are
three variables discriminating best between clinical
patients and symptomatic subjects. However, no
particular variables of oral parafunctions were in-
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dicated in their investigation. The present results
indicated that the variables in the oral parafunc-
tion/habits dimension, as a whole, are distinguish-
able among the three groups. However, the involved
particular variables should be accounted into the
habits rather than the parafunction, except for
intentional TM]J clicking which may discriminate C
from other two groups. As investigated previously?,
these habits concern preference for soft foods, uni-
lateral chewing and eating with water or beverage
(Table 2). Nevertheless, it is not clear whether the
higher prevalence of such oral habits in C and S are
originally self-holding or resulted from pain and/or
dysfunction of jaw movement.

5. Psychosocial stress and general health

The psychosocial stress is difficult to evaluate,
since it is a multidimensional variable®. Except
depression and anxiety/stress on work/study, all
variables of this dimension did not show any notice-
able differences among the three groups. The rea-
son why higher scores and rates of anxiety/stress
on work/study were found in N and S rather than in
C must attribute to the former two groups being
mainly composed of university students. Then the
stress might not be an important variable to dis-
criminate clinical patients from symptomatic sub-
clinical and asymptomatic normal subjects. This is
consistent with the previous reports that TMD
patients are not characterized by a specific premor-
bid personality?® and that patients with myofascial
pain dysfunction (MPD) are not experienced more
job stress and interpersonal conflicts than control
subjects?.

Clinical patients seemed to report more problems
of ear and general health than asymptomatic nor-
mal subjects with symptomatic subclinical subjects
lying in between. However, the difference between
clinical patients and symptomatic subclinical sub-
jects was not significant.

Association between subjective and clinical fea-
tures

The present study demonstrated that subjective
variables on jaw movement and pain experiences
were positively associated with palpable TM] and
muscle pain in both S and C , which was more
dominant in C (Table 4). The subjective TM]J and
jaw muscles’ pain were positively correlated with
the clinical TM]J and muscle pain in S, but only with
the clinical TMJ pain in C. Similarly, subjective
variables on jaw movement and pain experiences

showed more associations with the clinical findings
of jaw movement in S than in C, where only the
abnormal condylar excursion correlated with sub-
jective restricted jaw movement and pain in TM]
and jaw muscles for C (Table 4). As C showed
severer closed lock of condyle and palpable TM]J
pain (Table 3), clinical patients may have their
signs and symptoms more limited in the TM]J
region. A strong correlation between the reported
toothache and the clinical TM] pain (r=0.586, p<
0.01) for C suggested that complaint of toothache
can be one of the TMD correlates and must be
differentiated carefully.

On the other hand, the subjective variables on jaw
movement and pain experiences showed several
significantly positive associations with the static
occlusion in C and with the functional occlusion in
S. This finding indicates that occlusion may not
have a consistent relationship with subjective TMD
symptoms. Furthermore, the subjective occlusal
discomfort was positively associated with the clini-
cal muscle pain in C and negatively with jaw
movement in S, while less associated with clinical
occlusal findings as expected, especially for func-
tional occlusion (Table 4). This feature implies
that the subjective unsuitable or unstable occlusal
sensation might be one of the reflects from TMD
symptoms and/or signs on the orofacial perception
but not be in relation to the relevant occlusal status
necessarily, since clinical patients and symptomatic
subclinical subjects reported more occlusal discom-
fort than asymptomatic normal subjects did (Table
2). Moreover, the negative association between
occlusal discomfort and jaw movement in S suggest
that, contrary to above relationships, mild abnormal
jaw movement may alleviate occlusal discomfort in
some degree, due to this association only existing in
symptomatic subclinical subjects who showed quite
slight jaw movement dysfunction comparing with
clinical TMD patients, especially for opening devia-
tion/restriction and closed lock (Table 3).

The psychophysiological model proposes that
TMD patient, except for the obvious degenerative
condition and problems induced by external trauma,
has the stress as a primary cause?”. The present
results revealed that association between the
psychosocial stress and the clinical signs of TMD
was quite weak (Table 4). These negligible rela-
tionships existed only in the pain of TMJ/muscles
and the static occlusion in C and muscle pain in S,
and the involved variables of the stress were few.
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Therefore, psychosocial stress etiology of TMD can
not be directly supported by the present study.

Oral parafunctions are also mentioned as impor-
tant co-factors in the etiology of TMDV. The pres-
ent study revealed that the most correlative vari-
ables of oral parafunction and habits attributed to
nocturnal bruxism and clenching, followed by pref-
erence for soft foods, unilateral chewing, intentional
TM]J clicking and lip biting (Table 4). The most
correlative clinical presentations were TM]J sounds
and muscle pain. These results are more or less in
accordance with other studies®*%?%2%  Then the
parafunctional activity (bruxism and clenching)
and the oral habits with insufficient or worse
masticatory behaviors might be the predispositions
or contributors to TMD, so that the relevant coun-
seling therapy should be introduced for treatment
and prevention of TMD?"2®)

Occlusal factors contributing to TMD

It has been pointed that occlusion cannot be
considered as an unique or dominant factor in
defining TMD populations?®. Many other studies
have also proved that there are no significant asso-
ciation between the definite signs/symptoms of
TMD and morphologic or functional malocc-
lusion®*3%3V However, considerable studies still
showed a positive relationship between occlusal
factors and TMD?*3,

In the present study, associations between the
clinical occlusal variables and other clinical signs
were weak. No significant associations were found
between the static/functional occlusion and the
clinical signs in both S and C, although the scores of
several variables and the sum of occlusal dimension
were higher in these two groups (Table 3). It is
interesting that the functional occlusion was not
significantly involved for C at all, and TM]J sounds,
muscle pain and abnormal menton movement, as
most frequent TMD presentation, showed no rela-
tion to occlusal variables at all (Table 5). There-
fore, the role of occlusion both in the static and the
functional aspects may not be so important in ex-
plaining the etiology or the definite signs/symptoms
of TMD.

On the other hand, edge to edge bite showed
significant correlation with abnormal jaw move-
ment, while the positive finding rates of this oc-
clusal variables was found less than 20% for each
group. Although lateral interference, loss and attri-
tion of anterior teeth showed a significant associa-

tion with the muscle quality, the positive finding
rates of muscle quality for each group were also less
than 209§. As a result, these associations might
result from the occasion or statistical noise and
could not be considered to be specific or clinically
significant. The remaining two significant associa-
tions, i.e., deep overbite with abnormal condyle
movement for C and attrition of anterior teeth with
TM]J pain for S might be considered to be clinically
meaningful. In a word, except for a few defined
occlusal status, occlusion may not relate to TMD
closely and directly.
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