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Questionnaires about subjective symptoms were sent by post to 120
patients referred to the clinic for mandibular dysfunction. A group of 20
patients with crepitation of the temporomandibular joint (TMJ) and a group
of 19 patients with palpatory tenderness of the TMJ were compared witha
reference group of 29 patients for any difference in local subjective
symptoms, frequency of headache and symptoms in other joints. The
patients with TMJ crepitation, which were considered to have TMJ
osteoarthrosis, were older and reported a higher frequency of grating
sound from the TMJ than the patients in the reference group. The patients
with palpatory tenderness of the TMJ reported a higher frequency of
toothgrinding, more severe symptoms of mandibular dysfunction and a
higher frequency of symptoms in the hand joints. No correlation was found
between subjective symptoms of mandibular dysfunction and those of
other joints. The results of the study indicate that patients with TMJ
osteoarthrosis do not differ from other patients with mandibular
dysfunction with respect to subjective symptoms and that subjective
symptoms of mandibular dysfunction in general develop independently of
those in other joints.
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INTRODUCTION Opinions differ concerning the role played
Pain or dysfunction of the masticatory system by pathologic processes in the articular tissues
is a common condition. Recent epidemiologic of the temporomandibular joints (TMJ) in the
studies have shown that more than 50% of  development of pain and dysfunction of the
individuals in the populations examined have masticatory system (for reviews, see Ram-
or have had such symptoms (Hansson &  fjord & Ash, 1971; Kopp, 1972; Carlsson &
Oberg, 1971; Agerberg & Carlsson, 1972;  Oberg, 1974).
Helkimo 1974a; Molin et al., 1976). The present study is a part of a series
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dealing with various aspects of TMIJ
osteoarthrosis (OA). Osteoarthrosis (syn.
arthrosis, degenerative joint disease, osteo-
arthritis) is used here, in pathologic terms,
to designate a lesion localised to the
soft and hard tissue layers of the joint
surfaces. Such a lesion is due to break-down
and wear of the soft tissue layers of the joint
surfaces with simultaneous remodelling
processes in the underlying bone tissue. The
condition is primarily noninflammatory and
involves usually single joints of the body
(Sokoloff, 1969). A general form of OA (GOA)
has, however, been described in association
with Heberden’s nodes (Kellgren & Moore,
1952) and in hereditary seronegative
polyarthritis (Kellgren, Lawrence & Bier,
1963).

Clinically, the term TMJ OA here
designates the disturbances of the masticatory
function or pain which are caused by
osteoarthrotic lesions of the TMJ.

This study concerns subjective symptoms
of TMJ OA and the specific aim was to
investigate the following questions:

1. Do patients with TMJ OA differ from the
rest of the patient population in respect of sex,
age, local symptoms, duration of symptoms,
headache or symptoms in other joints?

2. Is there a correlation between subjective
symptoms of mandibular dysfunction and
symptoms experienced in other joints?

MATERIAL AND METHODS
Clinical material

The clinical material originally consisted of
161 consecutive patients referred to the
Department of Stomatognathic Physiology at
the Faculty of Odontology, Gothenburg. Of
these patients, those with pain (including pain
in the TMJ and masticatory muscles, facial
pain and headache) or dysfunction (includ-
ing decreased mandibular movement capa-
city, joint sounds, subluxation and tooth-

grinding/clenching) of the masticatory system
as judged from the referral letter were selec-
ted. The following were, however, excluded:

a) patients below 16 years of age, or

b) patients who had recently sustained a
trauma in the facial region, or

¢) patients who had postoperative symp-
toms in the facial region, or

d) patients who had verified rheumatoid
arthritis (RA) or some other systemic disease
involving joints or muscles.

The material examined for subjective
symptoms of mandibular dysfunction con-
sisted of 120 patients (Table I), 74% of
whom were women. The patients’ ages ranged
from 16 to 88 (mean 38 years). The female
predominance increased with age, for which
reason the mean age of the men was lower (33
years) than that of the women (40 years).

Patients with clinically verified mandibular
dysfunction were allocated to groups accord-
ing to the following experimental criteria.

Er-group (experimental group 1) consisting
of 20 patients with TMJ crepitation audible
with stethoscope.

E2-group (experimental group 2) consisting
of 19 patients with local tenderness to
palpation of the TMJ, laterally or posteriorly
but without crepitation (Table II).

R-group (reference group) consisting of 29
patients without the above criteria.

Questionnaire

Questionnaires concerning the patients’
subjective symptoms were sent by post to the
120 patients about 1 week before their first
visit to the clinic. The questionnaire contained
information, instructions and 35 questions
of multiple choice type. The questions con-
cerned symptoms of mandibular dysfunction,
their severity and duration. headache
and symptoms in other joints. The
questions about current symptoms referred to
the last month. The questionnaire is available
from the author on request.

The degree of subjective dysfunction was
estimated by the anamnestic dysfunction
index (Ai; Helkimo, 1974b). The severity of
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Table 1. Age and sex distribution of the patients investigated for symptoms of mandibular dysfunction

Age groups
Sex Patient groups Years
16—20 | 21-30 | 31-40 | 41-50 | 51-60 | 61-88 | Total

Women All patients 9 24 14 14 12 11 84
E,-group 1 3 3 3 7 17

E,-group 2 5 1 3 3 1 15

R-group 4 7 4 2 1 1 19

Men All patients 5 13 9 5 4 36
Eq-group 1 1 1 3

E,group 1 1 1 1 4

R-group 2 4 2 1 1 10

| Both sexes All patients 14 37 23 19 16 Iy 120
. E1-group 1 4 4 4 7 20
E,group 2 6 2 4 4 1 19

R-group 6 1 6 3 2 1 29

Table Il. Distribution of the patients in the E-groups according to criteria of selection. Mean ages (years)

JSor the different sub-groups are given within brackets

Palpatory tenderness of the TMJ
Crepitation of the Taterally and
T™I] absent laterally posteriorly posteriorly Total
absent 0 9 4 6 19
- (38) 40) (36) (38)
present 8 6 0 6 20
(48) (52) - (64) (55)
Totat 8 15 4 12 39
48) 44) “40) (50) @n

symptoms in other joints were estimated by
the questions concerning joint swelling,
duration, medical consultation and hospital
care.

Clinical examination methods

The examination of TMJ crepitation and TMJ
palpatory tenderness was performed by the
author according to the principles described
by Carlsson & Helkimo (1972) and Kopp

(1977). TMJ crepitation was assessed by
stethoscope. TMJ palpatory tenderness was
recorded when a difference in tenderness
between right and left sides was reported by
the patient on inquiry or when the palpatory
pressure evoked pain or palpebral reflexes.
The reproducibility in one week of crepitation
and tenderness to palpation of the TMJ was
tested by repeated examination of 79 patients.

Serologic RA tests (AAF, AFT) were done
in 13 suspected cases with recurrent episodes
of pain or swelling of several peripheral joints.
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Statistical methods

Scott’s pi () was calculated as a measure of
the reproducibility of the experimental criteria
(Scott, 1955).

% observed agreement - % agreement expected by chance
L4

100 - % agreement expected by chance

Significance tests for differences between
sexes, age-groups and patient-groups were
performed by Fisher's permutation test and
tests for correlations were performed by
Pitman’s permutation test. Both methods are
non-parametric and applicable to discrete as
well as continuous distributions and give
correction for ties (Odén & Wedel, 1975).

Sex and age were included as confounding
(background) variables in the tests when
correlated to subjective symptoms with a
probability of p < 0.4. The material was then
divided into groups according to sex or age.
Three age-groups were used: 16-24, 25-49,
50-88 years.

The levels of statistical significance of
Fisher’s permutation test (F) are denoted by
**p <001, * 00! £ p < 0.05 and n.s. (not
signigicant) p = 0.05.

Pearson’s product-moment correlation
coefficient (r) was also calculated to provide
an approximate estimation of the strength of
the correlations containing continuous
variables, but no significance tests were based
on this coefficient.

The upper limit of the expected number of
falsely significant tests has been calculated
according to the conventions given by Eklund
& Seeger (1965).

RESULTS
Experimental critera

The agreement between the repeated
_recordings for crepitation was 90%. The
reproducibility according to Scott’'s pi was

calculated to be 0.68. The index value of TMJ
crepitation increased significantly with age (F:
p < 0.01, x = 0.51; Fig. 1).

The agreement between the two recordings
of tendemess to palpation of the TMJ was
80%. The reproducibility according to Scott’s
pi was calculated to be 0.35. Tenderness to
palpation of the TMJ increased significantly in
index value with age (F: p < 0.05, n = 0.27;
Fig. 2).

No difference in age could be found
between the patients with lateral and posterior
tenderness to palpation of the TMJ (Table II).

Age and sex distribution

In groups E1 and E2 the mean age was higher
(55 and 38 years, respectively) and woman
were more preponderant (85 and 79%,
respectively) than in group R (30 years and
66%, respectively; Table I). The Ei-group
differed significantly from the R-group in age
(F: p < 0.01), but not with respect to sex
distribution. No statistically significant
difference could be found between groups E:
and R with respect to sex and age.

Subjective symptoms

The frequency distributions of the subjective
symptoms studied for the different groups are
given in Table III and in Figs. 3, 4, 5 and 6.

From 70% (E1-group) to 95% (Ez2-group) of
the patients had severe subjective symptoms
according to the anamnestic dysfunction
index (Fig. 3). From 31% (R-group) to 68%
(Ez2-group) of the patients experienced severe
discomfort according to their own evaluation
(Fig. 4). The E2- and R-groups differed
significantly in this last respect (F: p < 0.01).

The patients in the Ei-group reported a
grating sound from the TM]J significantly more
often than the patients in the R-group (F: p <
0.01) but no difference between the groups
was observed for clicking sound.

Stiffness or pain in the hands and fingers
and difficulty in moving the fingers were
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Fig. 1. Distribution of the score of TMJ crepitation
according to age for 75 patients. Average score
values are inserted. The following scale was used: 0
= no crepitation, 1 = crepitation audible only by
stethoscope in one joint, 2 = crepitation audible
without stetoscope in one joint or with stethoscope
intwo joints,3=1+2and 4 =2 + 2.
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Fig. 2. Distribution of the score of TMJ palpatory
tenderness according to age for 75 patients. Average
score values are inserted. The following scale was
used: 0 = no palpatory tenderness, 1 = palpatory
tenderness either laterally or posteriorly of one
joint, 2 = palpatory tenderness laterally and
posteriorly of one joint or either laterally or
posteriorly in two joints, 3 =1 +2and 4 =2 + 2.
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Fig. 3. Percentage distribution of the Ei-group,
E2-group and R-group according to the anamnestic
dysfunction index of Helkimo (1974b). A0 =
subjectively symptom-free, Ail = mild symptoms,
Aill = severe symptoms.
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Fig. 4. Percentage distribution of the Ei-group,
Ez-group and R-group according to their own
estimation of the severity of symptoms. The
following scale was used in the questionnaire: | =
none or minimal discomfort, 2 = slight discomfort, 3
= moderate discomfort, 4 = severe discomfort, 5 =
very severe discomfort.
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Fig. 5. Percentage distribution of the Ei-group,
Ez-group and R-group according to the duration of
symptoms.
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Fig. 6. Percentage distribution of the Ei-group,
Ez-group and R-group according to the severity of
symptoms in other joints. Average score values are
inserted. The severity were scored by the following
variables: joint swelling (2 units); duration less 1
year (1 unit), 1 year or more, but less than 5 years (2
units), 5 years or more (3 units); medical
consuitation (2 units); and hospital care (5 units).
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Table I11. Percentage distribution of symptoms for the patients in the E- and R-groups. The confounding
factors sex and age are noted when correlated to symptoms with a probability of p<0.4

Test of Test of
F‘?&‘i;:cy Fr:gt:;:cy Fre;ll:;:cy difference | difference | Confounding
Symptoms E: <10 E R between | between factors
1group | Bagroup | REOU | g ong | Eyoand | (ago,sem
n=20 n=19 n=29
Rgroup | Rgroup
Symptoms in the masticatory
system
Anamnestic dysfunction
index Fig.3 Fig. 3 Fig. 3 n.s. ns -
Clicking sound from TMJ 30 63 62 n.s. — -
Grating sound from TMJ 55 5 7 e - -
Feeling of stiffness in TMJ 35 53 44 n.s. ns. sex
Difficulties in opening
the mouth 60 58 50 n.s. - sex
Locking of the jaw 30 32 48 ns. - sex,” age
Pain in TMJ/masticatory
muscles 75 84 68 ns. ns sex, age
Severity of symptoms Fig. 4 Fig. 4 Fig. 4 ns. .- sex
Duration of symptoms Fig. 5 Fig. 5 Fig. 5 ns. ns sex, age
Similar symptoms before 30 26 19 ns. ns. age
Tooth-grinding (asleep) 0 47 17 nas. * sex, age™*
Tooth-clenching (awake) 70 58 59 ns. - sex, age
Headache (once a week or
more) 40 42 31 - ns sex”
Symptoms in other joints
Stiffness or pain 55 53 36 - ns. | age**
Severity of symptoms in
other joints Fig. 6 Fig. 6 Fig. 6 ns. ns. age"
Joint swelling 25 26 14 - ns. age™"
Duration > § years 25 21 10 ns. n.s. age"
Medical consultation 35 21 21 ns. - age"”
Hospital care 10 5 3 ns. n.s. age”
Stiffness or pain in hands/
fingers 35 42 3 n.s. ' sex, age
Difficulty in moving
the fingers 25 42 10 n.s * sex,” age"*

reported significantly more often by patients
in the Ez-group than in the R-group (F: p <
0.01 and p < 0.05, respectively).

The frequency of symptoms in other joints
in the form of stiffness or pain, swelling and
difficulty in moving the fingers increased
significantly with age (F: p <0.01,026 Sr=
0.36) as did the duration (F: p < 0.05, r = 0.47)
and the severity (F: p <0.01,r =0.39)of these

symptoms.

No statistically significant correlation could

"be found between the

symptoms

of

mandibular dysfunction included

in the

anamnestic dysfunction index and stiffness or

pain in other joints. The severity of the
symptoms in other joints did not show any
statistically significant correlation with the
anamnestic dysfunction index. This also holds
for the anamestic dysfunction index and
stiffness or pain in hands and fingers.
Inreply to the question regarding symptoms
(stiffness and pain) from other joints, 3
patients answered that they had such
symptoms in all joints; 21, in the neck and
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shoulders; 17, in the fingers, hands or arms; 8,
inthe back; and 18 in the hips, knees and feet.
Of altogether 83 significance tests per-
formed in the present study, 16 proved
significant at the 5% level and 9 at the 1%
level. The upper limit of the expected number
of false significances was calculated to be at
most 4 and 1, respectively, at the two levels.

DISCUSSION

The age and sex distribution of the material
resembled that in similar investigations on
record (Agerberg et al., 1970; Carlsson &
Svirdstrom, 1971; Rosell & Oberg, 1975;
Carlsson, Magnusson & Wedel, 1976) with a
mean age of 38 years and a male/female ratio
of 1:3. Also the distribution and duration of
the symptoms were similar to that in earlier
studies. It therefor appears warranted to
assume that the patients in the present
material constitute a representative sample of
patients in Sweden seeking treatment for
mandibular dysfunction.

Clinical criteria have been used
experimentally in order to select patients with
OA of the TMI. Two clinical signs commonly
associated with OA ofthe TMJ were chosen as
criteria.

TMJ crepitation is generally considered as
an indication of structural damage to the
articular surfaces of the joint (Laine, 1968;
Carlsson & Helkimo, 1972; Krogh-Poulsen,
1974; Toller, 1974). Crepitation is a sound of
polyphasic type which can be distinguished
from the mono- or diphasic clicking sound
at auscultation or palpation (Findly &
Kilpatric, 1960). The relatively good re-
producibility of TMJ crepitation reflected in
Scott’s pi includes both the constancy of the
sign and of the observer at a 1 week interval.
There is good reason, however, to assume that
crepitation occurs also in other diseases of the
TMJ, especially in RA. Serologic tests for
rheumatoid factors were therefore performed

in suspected patients and patients with
positive tests were excluded as were all
patients with known systemic diseases of
muscles and joints. Since crepitation probably
do not appear until relatively late in the
development of OA, it was not considered
sufficient as the only criterion.

Tenderness to palpation laterally or
posteriorly of the TMJ can orginate from
muscle attachment near the joint, from the
capsule or from the bony tissue of the joixt.
This sign may appear in the course of a disease
of the joint as OA but also following muscular
hyperfunction. Local tenderness of the TMJ is
presumably a criterion of low specificity and
the low value of Scott’s pi also indicated a low
reproducibility in 1 week. The low index value
is probably due to both observer variability
(Carlsson, Helkimo & Agerberg, 1974) and
low constancy of the sign (Kopp, 1977).

The patients with TMJ crepitation had a
significantly higher age than the other
patients. This lends a certain support to the
validity of crepitation as a criterion of TMJ
OA, since the risk of being afflicted with OA
increases with age in most joints, including the
TMJ Blackwood, 1963; Moffett, 1964; Bollet,
1969; Sokoloff, 1969; Oberg, Carlsson &
Fajers, 1971). The patients with TMJ
crepitation (E1-group) could therefore be
considered to have TMJ OA according to
clinical definitions. The results of a
radiographical investigation are under
preparation, which may elucidate whether
this criterion can identify patients with TMJ
OA according to radiographical definitions.

The posibility that the symptoms of
mandibular dysfunction of the patients in the
Ei-group have no association at all with
structural changes in the joint, cannot be
excluded. However, the significanty later
appearance of the symptoms among patients
with crepitation of the TMJ (55 years of age) as
compared to the reference patients (30 years
of age) makes this unlikely.

The reproducibility of the answers to the
questionaire proved acceptable (Kopp, 1976),
but it was not possible to check the validity of
most of the answers because the questions
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concerned subjectively experienced symp-
toms.

In this paper symptoms in other joints are to
be understood as recurrent episodes of
stiffness or pain of varying aetiology, which
have occurred within the last month. Such
so-called rheumatic symptoms are common in
the general population, but are mostly of
transient nature (Hegna et al., 1973).

Recurrent stiffness or pain of the hands and
difficulty in moving the fingers were
significantly more common in the Ea-group,
which suggests the presence of a common
factor associated with these symptoms and
palpatory tenderness of the TMJ. No
significant correlation was, however, found
between symptoms in other joints and
symptoms of mandibular dysfunction, which
indicates that symptoms of mandibular
dysfunction in general develop independently
of symptoms in other joints.

The relation between symptoms of
mandibular dysfunction and general joint/
muscle symptoms has been discussed in
earlier epidemiologic studies. Agerberg &
Carlsson (1973, 1975) and Helkimo (1974c)
found general joint/muscle symptoms to
appear more commonly among persons with
subjective or clinical symptoms of mandibular
dysfunction. The effect of age was, however,
not taken into account. Molin et al. (1976)
found no correlation between subjective
symptoms -of mandibular dysfunction and
general joint/muscle symptoms in a material
consisting of 19-year-old men, but they, too,
found a correlation between tenderness to
palpation of the TMJ and masticatory muscles
and general joint/muscle symptoms.

The relatively large number of tests and the
relatively few statistically significant tests
may result in false significances, especially at
the 5% level. As for most age and sex
differences, they agreed with those found in
earlier epidemiologic and clinical studies. The
results of the two tests of differences between
groups E2 and R regarding pain in
hands/fingers and difficulty in moving the
fingers support each other.

The present results indicate that patients

with TMJ OA differ from other patients with
mandibular dysfunction with respect to their
higher age but not with respect to sex, local
symptoms (other than joint sounds), duration
of symptoms, headache or symptoms in other
joints. The results also indicate that subjective
symptoms of mandibular dysfunction and

those of other joints in general develop
independently.
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