The Relationship Between Muscle Tenderness and
Craniomandibular Disorders: A Study of 35-Year-Olds
From the General Population

Anders Wanman, DDS, Odont Dr
Associate Professor

Department of Clinical Oral Physiology
University of Umea

Umea, Sweden

Correspondence to:

Dr Anders Wanman

Department of Clinical Oral Physiology
University of Umea

S-901 87 Umea, Sweden

Of a random sample of 345 subjects aged 35 years and drawn
from the general population of Visterbotten County, Sweden, 276
(80%) participated in an epidemiologic survey on muscle tender-
ness of the jaw, neck, shoulder, arm, hand, and calf, and on the
prevalence of signs and symptoms of craniomandibular disorders.
The control group consisted of 144 subjects (52%) who had no
tenderness. The reniaining subjects were separated into groups: (1)
59 subjects (21%) with tenderness only in jaw muscles; (2) 26 sub-
jects (9%) with tenderness only in neck/shoulder muscles; (3) 39
subjects (14%) with tenderness in museles of the jaw and
neckishoulder; and (4) eight subjects (3%) with tenderness in all
palpated muscles of the neck, shoulder, arm, hand, and calf.
Women were found to have palpation tenderness significantly more
often than men (P < .05). The main finding of this study was the
presence of a significantly bigher proportion of signs and symp-
toms of craniomandibular disorders in the group who bad both
jawe muscle tenderness and neck/shoulder muscle tenderness and in
the group who had generalized tenderness than in the control
group. The results indicate that in epidemiologic and clinical
research of craniomandibular disorders, a distinction between
local, regional, and general tenderness should be made since the eti-
ology may differ.
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he term craniomiandibular disorders (CMD) covers signs and

symptoms of functional impairment of the mandible, sounds

of the temporomandibular joint (TM]), pain on movements of
the jaws, associated headaches, and facial pain.' One of the first to
focus on these symptoms in relation to the function of the TM] and
occlusion was Costen.? His theory about the condyle compressing
adjacent nerves as a result of overclosure of the mandible related to a
loss of molars gained much attention but was later seriously ques-
tioned. The work of Schwartz® shifted the focus of studies on TM]
dysfunction to the muscles of mastication. Much effort has since
been made to understand the etiology of disturbances in jaw function
and associated pain. The concept of a multifactorial etiology is gen-
erally accepted when psychosocial factors, instability of occlusion,
and discases affecting the musculoskeletal tissues have been found to
have a significant importance. In one study,’ mandibular dysfunction
was found to be related to minor illness, such as back, neck, and
shoulder pain. Tn another study,’ mandibular dysfunction was found
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to be related to impaired general health. Thus,
CMD should be seen as a result of a number of spe-
cific diseases affecting the joints, the muscles, and

the peripheral and central nervous systems,
Experimental studies that tested the cffect of
loading the jaw muscles by bruxism for 30 min-
utes® or by protrusion of the mandible against
resistance for 5 minutes’ in asymptomatic volun-
teers have elicited dull pain in the regions of the
ears, temples, and forehead, similar to that of
symptomartic subjects. Submaximal clenching using
a clenching effort of approximately 30% of maxi-
mal voluntary clenching (MVC) developed pain
and discomfort within 30 seconds in patients with
CMD, while asymptromatic individuals reported
symptoms after 180 seconds.” Several studies based
on population and patient samples have found sig-
nificant relationships between tenderness of jaw
pain,”

muscles and reported jaw fatigue,*'
headaches," ' and sick leave.'

In 1904, the term fibrositis, which was based on
the assumption of an inflammation of the connec-
tive tissues, was used by Gowers'"® to suggest an
underlying mechanism in patients with dull,
migrating pain in muscles and joints. Since 1976,"
the term fibromyalgia has often been used, some-
times preceded by the terms secondary or primary.
Clinical criteria have been established for diagno-
sis,"™'* but the phenomenon is also questioned.”
Fibromyalgia is described to be far more common
among women than among men. Women consti-
tute 75% to 90% of the cases,” and the median
onset is reported to fall within the third decade of
life.”* Often associated symptoms include head-
aches and an irritable bowel.”'** A recent study esti-
mating the prevalence of fibromyalgia in the popu-
lation reported that about 1% met the criteria.”

Muscle tenderness, the most common sign found
in patients with CMD, is often found in the gen-
eral population."* Although diseases involving
generalized tenderness of muscles may affect the
jaw muscles, no study seems to have focused on
the interaction among the presence of tenderness
of jaw muscles, neck/shoulder muscles, and gener-
alized sites in relation to CMD. The aim of this
study was to examine a sample drawn from the
general population in regard to the pattern of mus-
cle tenderness and the presence of CMD.

Materials and Methods
In 1990, an epidemiologic study on the oral health

of the adulr population in the county of Vasterborten
in northern Sweden was conducted. Individuals
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aged 33, 50, and 65 years old were included in the

study. From the cohort of 35-year-olds (3,588 indi-
viduals), a sample of 345 was selected at random:
276 people (80%) participated in a clinical exami-
nation and answered a 45-item questionnaire; 41
people (12%) provided some information (31
answered the questionnaire and 10 were inter-
viewed by telephonel; eight people had moved from
the county; and 20 people (6% did not participate
in any way. The present study focuses on the 276
subjects who participated in the examination and
answered the questionnaire. Six dentists, whose
techniques were calibrated for the variables used,
performed the examinations. Before the study,
interexaminer reliability was tested for the variables
included in the funcrional examination. The per-
centage of agreement was 81% to 87%, and
Cohen’s kappa was 0.58 to 0.67. The sample and
the procedures have been presented elsewhere.?6

The questionnaire included questions about gen-
eral health, living arrangement (living alone or
with someone), medication, education, employ-
ment, use of robacco, TM] sounds, feelings of
fatigue in the jaws, difficulties in opening wide,
pain in the jaws at rest or during movements,
headaches, tinnitus, and days of sick leave.

The clinical examination included:

1. TM] sounds. Auscultation and palpation for
the presence of TM] sounds and vibrations on
opening and closing movements of the jaw
were performed without the use of a stetho-
scope. The occurrence of sounds and vibra-
tions was classified as dull clickings, sharp
clickings, or crepitations.

2. TM] locking. Locking of one or both TMJs
was registered if jaw opening was less than 25
mm or a deviation of 5 mm or more occurred
when opening wide.

3. TM] tenderness. The TM] was palpated later-
ally and posteriorly through the auditory mea-
tus. To improve the reliability, tenderness was
registered only if the palpation elicited a
palpebral reflex in the eye or a protective
reflex.

4. TM] pain during movements. Pain on free
movements (opening wide, laterotrusion, pro-
trusion) was registered.

5. TMJ loading. Each subject was asked to bite
hard for 30 seconds on a double wooden spat-
ula (2 mm) placed at the region of the first
molars of the right side, and the procedure
was repeated on the left side. Elicited pain in
the contralateral joint was registered as “TM]
load pain.”



6. Mandibular mobility. Maximal opening
capacity was measured to the nearest mil-
limeter with the aid of a ruler in accordance
with Agerberg’s study.”” In the startistical
analysis, a group was formed comprised of
those who had a reduced opening capacity
(less than one standard deviation of the mean
value).

. Loading of jaw muscles. Each person was
asked to clench his or her teeth hard in the
intercuspal position for 30 seconds. Develop-
ment of fatigue or of pain in the head, face, or
jaws during the clenching was recorded as
“clench symptoms.”

8. Muscle tenderness. Tenderness to palpation
of muscles was evaluated the same way that
the TM] was evaluated. The following muscle
and/or tendon attachment sites were pal-
pated: lateral pterygoid muscles, medial pter-
vgoid muscles, anterior and posterior parts of
the temporal muscles, tendons of the tempo-
ral muscles, superficial and deep parts of the
masseter muscles, sternocleidomastoid mus-
cles, trapezius muscles, underside muscles of
the forearms, thumb muscles, and calf
muscles.

~]

The sample of subjects was grouped according
to the result of muscle palpation. Those who had
no registered tenderness comprised the control
group, and the remaining subjects comprised the
symptomatic group. The symptomatic group was
further grouped according to parrerns of render-
ness: (1) tenderness found only in jaw muscles;
(2) tenderness found only in neck/shoulder mus-
cles; (3) tenderness found in jaw and neck/shoul-
der muscles; and (4) tenderness found in all pal-
pated regions of neck, shoulder, arm, hand, and
calf muscles (Fig 1). Subgroups of those with
localized tenderness in jaw muscles were also
formed, with one to three and four or more jaw
muscles tender to palpation. The grade of tooth
wear of the canines and incisors was recorded
according to the index developed by Oilo et al?
In the statistical analysis, those with no or slight
tooth wear formed one group (80%), and those
with moderate to severe wear formed the other
(20%).

Statistics

The chi-square test or Fisher’s Exact test (two-
sided) was used in analyses between control sub-
jects and symptomatic subjects. A 5% level of sig-
nificance was used.
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Results

No one in the sample wore dentures. The mean
number of teeth was 28 (range, 16 to 32). Ac-
cording to the index of Eichner, 93% of the subjects
had contact in all four supporting zones. No statisti-
cally significant differences between control and
symptomatic subjects were found in the number of
teeth or supporting zones. An ahsence of tenderness
to palpation was recorded for 144 subjects (52%);
tenderness in one or more jaw muscles only, for 59
subjects (21%); tenderness in both jaw and
neck/shoulder muscles, for 39 subjects (14%); ten-
derness in neck/shoulder muscles only, for 26 sub-
jects (9%); and generalized tenderness, for eight
subjects (3%). For all symptomatic subjects, women
were found to have tenderness to palpation signifi-
cantly more often than men (.05 > P> .01; .01 2P >
.001; P < .001) (Table 1). No statistically significant
differences between symptomatic subjects and con-
trol subjects were found regarding the level of edu-
cation or living arrangement (Table 1).

In both control and symptomatic groups, allergy
was frequently reported; however, the number
of cases was not significantly different between
groups (Table 2). Rheumatic diseases were signifi-
cantly more often reported by those who had jaw
and neck/shoulder muscle tenderness (P = .04) and
by those with generalized tenderness (P = .02).
Impaired general health was reported by about 5%
of the control subjects and significantly more often
by the group with generalized tenderness (P = .01).
Stomach complaints were reported significantly
more frequently by those in whom generalized ten-
derness (P = .005) and jaw and neck/shoulder mus-
cle tenderness (P < .001) were found (Table 2).

The symptom reported most frequently was
TM]J sounds, but the distribution between the dif-
ferent groups did nor differ significantly (Table 3).
Compared to control subjects, fatigue and pain in
the jaws were significantly more common in those
with both jaw and neck/shoulder tenderness and in
those with generalized tenderness (P < .001) (Table
3). Headaches that were reported as occurring at
least once a week were significantly more often
reported by the groups with jaw muscle tenderness
(P < .001), jaw and neck/shoulder muscle tender-
ness (P = .01), and generalized tenderness (P =
.04). When subjects with only localized tenderness
in jaw muscles were further divided according to
the number of tender sites, 33% of the group with
four or more tender sites reported weekly headache
(P < .001). Tinnitus was reported by almost half of
those with both jaw and neck/shoulder tenderness,
which was statistically significant (P < .001) in
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Tenderness in jaw muscles Tenderness in neck/shoulder
muscles (n = 26)

Control subjects
(n=144) (n=59)

Tenderness in jaw and

| neck/shoulder muscles (n = 39) Generalized tenderness

(n=8)

Fig 1 Localization of palpation sites and the distribution of subjects according to the results of palpation. 1 = anterior
part of the temporal muscles (extraoral); 2 = posterior part of the temporal muscles (extraoral); 3 = temporal rendon
(intraoral); 4 = deep part of the masseter muscles (extraoral); § = attachments of the medial pterygoid muscles (extra-
of the lareral prerygoid muscles ({intraoral); 7 = superficial part of the masseter muscles {intraoral, bidigi-
Err cidomastoid muscles (bidigital); 9 = trapezius muscles (bidigital); 10 = underside muscles of the forearm
[); 11 = thumb muscles (bidigital); 12 = calf muscles (bidigital). Control subjects = no tenderness ar sites 1 to
] in jaw muscles = tenderness in one or more of sites 1 ro 7 and no tenderness in sites 8 to 12; tenderness
1 n oulder muscles = renderness in one or both of sites 8 and 9 and no tenderness in sites 1 to 7 or 10 to 12; ten-
derness in jaw and neck/shoulder muscles = tenderness in one or more of sites 1 to 7 and in one or both of sites 8 and 9

but not in sites 10 to 12; generalized tenderness = tenderness in all of sites 8 to 12.
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Table 1 Percentage Distribution of Facrors Related to Demography

Control
subjects' Jaw
- (n=144) (n=59)
Gender g e
Men 63.9 441
Waomen 36.1 55.9%
Living arrangement
With someone 80.6 831
Alone 19.4 16.9
Education
Compulsory school 16.7 254
Senior high school 58.3 475
University degree 25.0 27.1

Symptomatic subjects!

Jaw/neck Neck General

(n'=39) (n =26) (n=8)
308 423 125
692 57.7* 87.5"
74.4 80.8 625
256 19.2 S
231 19.2 250
53.9 53.9 7.5
248 269 37.5

tNo tendemess to palpation

+Jaw = tendemess in ane or more jaw muscles only; jaw/neck = tendemess in one or more jaw muscles and in one or
more’neck/shouldeu muscles; neck = tenderness in one or more neck/shoulder muscles: general = tendemess in
neck/shoulder muscles, arm muscles. thumb muscles, and calf muscles.

Percentage Distribution of Reported State of General Health

Symptomatic subjects®

*05=2P> 01
012 P>.001
P < 001
Table 2
Control z
subjects' Jaw
(n = 144) (n=59)
Impaired general health 4.9 3.4
High blood pressure 4.9 5.1
Rheumatic disease 2.1 3.4
Allergy 21.6 15.3
Abdominal disease 83 11.9
Smoker 27.8 322

Jaw/neck Neck General

(n = 39) (n = 26) (n=8)
10.3 T4 SihE

e 3.8 0

10.3* T 25.0%
205 231 50.0
30.8"* 11.5 50.0"
41.0 231 50.0

tNo tendemess to palpation.

$Jaw = tendemess in one or more jaw muscles only; jaw/neck = tenderness in one or more jaw muscles and in one or
more neck/shoulder muscles; neck = tendemess in ane ar mare neck/shoulder muscles; general = tendemess in
neck/shoulder muscles, arm muscles, thumb muscles. and calf muscles

*05z P> .01
012 P> 001
*P<.001

comparison with the control subjects. Sick leave
due to head, face, or jaw pain during the year
before examination was more commonly reported
by all symptomatic groups than by the control
group bur reached a level of significance only for
those with generalized tenderness (P = .007)
(Table 3).

Sounds from TM] clicking on jaw movements
were the most frequently recorded signs of
mandibular dysfunction. Compared to control
subjects, the symptomatic subjects with jaw and
neck/shoulder tenderness had significantly more

frequent TM] clicking (P = .01), tenderness of the
TM]Js at palpation (P = .002}, TM] load pain (P =
.05), clench symptoms (P = .002), and moderate to
severe tooth wear (P = .004) (Table 4). The group
with generalized tenderness had tenderness of the
TM]Js (P = .007) and clench symptoms (P = .001)
significantly more often than did control subjects.
When those with only localized tenderness in jaw
muscles were analyzed according to number of
tender sites, 60% of those with four or more ten-
der sites had a moderate to severe grade of tooth
wear (P < .001).
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Table 3

Percentage Distribution of Symptoms of Mandibular Dysfunction,

Recurrent Headaches, Tinnitus, and Sick Leave

Symptomatic subjects’

Control =
subjects Jaw Jaw/neck Neck General
(n=144) (n=139) (n = 39) (n=8)
TMJ sounds 29.2 25.4 33.3 50.0
Fatigue in jaws 10.4 15.3 48.7"* 7S
Pain in jaws 36 5.1 alofiatn B
Difficulties in opening wide 6.3 13.6 5.1 25.0
Headaches once a week or
more often a7 25.4*** 25.6™ 7T 25.0"
Tinnitus 194 237 46.2* 346 25.0
Sick leave in past year due to
jaw or head pain 42 85 12.8 15.4 37.5%

tNo tendermess to palpation

+Jaw = tenderness in one or more jaw muscles only; jaw/neck = tenderness in ane or more jaw muscles and in one or
more neck/shoulder muscles; neck = tendemess in one or more neck/shoulder muscles; general = tendemess in
neck/shoulder muscles, arm muscles, thumb muscles, and calf muscles.

“052FP>.01
*012P> 001
**P< 001
Table 4  Percentage Distribution of Signs of Mandibular Dysfunction
Gonee ERORGATE
subjects’ Jaw Jaw/neck Neck General
(n = 144) (n=159) (n=239) (n=26) (n=8)
TMJ clicking 232 22.8 43.6" 308 125
TMJ tenderness 4.2 5.1 20.5** 0 3758
TMJ load pain 9.2 17.0 21.6* 24.0* 25.0
Reduced maximal opening
capacity JE15) 11.9 18.4 3.9 12.5
Clench symptoms 182 23.7 47,15k 1.5 75.0%**
Moderate to severe
tooth wear 153 AT 35.9%* 11.5 12.5

tNo tenderness to palpation

Jaw = tendemess in one or more jaw muscles only; jaw/neck = tenderness in one or more jaw muscles and in one or
more neck/shoulder muscles; neck = tendemess in one or more neck/shoulder muscles; general = tendemess in
neck/shoulder muscles, arm muscles, thumb muscles, and calf muscles

*05zFP=> .01
"™012P>.001
=R S001

Discussion

The studied group was a random sample drawn
from the general population to estimate the oral
health and the need for treatment among adults in
rn part of Sweden. The participation rate
and the total number of dropouts was
low methods of investigation are well known
in this kind of research.! We used palpebral and
protective reflexes as signs of muscle tenderness,
because this has been found to increase the reliabil-
ity.” The results of the interexaminer variability
were in accordance with other studies.”* The sites

=

['he
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of palpation of the jaw muscles and neck/shoulder
muscles used in the present study are commonly
used in research on the function of the masticatory
system.'="13 The sites that were used to estimate
generalized tenderness were not based on the pro-
posed sites for fulfilling the criteria of fibro-
myalgia." Ir was not the purpose of this study to
estimate the prevalence of different musculoskeletal
disorders in the population. In addition, a complete
palpation procedure for fulfilling the criteria for
fibromyalgia according to Yunus et al” would have
required the subjects to take off their shirts, but the
subjects might have found this inappropriate for an



epidemiologic study of their oral health. The term
generalized tenderness was based on the presence
of a palpebral or protective reaction to palpation of
each of the four different functional and anatomic
parts of the body (shoulder, arm, hand, and leg). In
later analysis, all of those with generalized tender-
ness were found to also have tenderness to palpa-
tion in the jaw muscles.

Pain is a common reason for consulting a physi-
cian. In a Danish study, 22% of the consultations
during 1 week were in response to pain, 39% of
which was chronic.” In two recent mail surveys of
random samples from the general population in
the United States® and in Sweden,” a high preva-
lence of pain was presented. In the former study,
headache was reported by 26% of the subjects and
facial pain by 12%. In the latter study, head, face,
and mouth pain was reported by 14.6% of the
sample, and any pain or discomfort by 65.9%. In
those with benign chronic pain, the conditions in
myofascial tissues was the most likely factor.™* Tn
patients with tension and migraine headaches
without aurae, tenderness to palpation in muscles
related to the function of the masticatory system is
commonly found.">"

The presence of tenderness was more commonly
found in women than in men, which also has been
found in earlier studies."****" The prevalence of
tenderness in jaw muscles (38%) in the present
study was close to the median value of 18 epidemi-
ologic studies.” The prevalence of tenderness in
neck/shoulder muscles (24%) was close to the
results of a study that used a similar technique.®
No comparable figures of the prevalence of gener-
alized tenderness (3%) have been found, but in an
older sample of the general population (aged 50 to
70 years), the prevalence of fibromyalgia accord-
ing to the criteria of Yunus et al' was estimated to
be 1%, and the prevalence of rheumatoid arthritis
was 0.7%. Approximately 1% had psoriatic
arthriris, ankylosing spondylitis, gout, or other
similar disorders.*

The major finding in this study was the signifi-
cantly higher proportion of signs and symptoms of
craniomandibular disorders in the subjects who
had both jaw muscle and neck/shoulder muscle
tenderness and in those with generalized tender-
ness, even though the number of individuals in the
latter group was small and inference should be
done with care. A higher prevalence of CMD
symptoms has been found in patie-n‘rs with
rheumatoid archritis,” psoriatic arthritis,” and
ankylosing spondylitis*’ than in tl'}e general popu-
lation. Hence, in clinical examinations as well as in

epidemiologic studies of the presence of CMD, a
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palpation procedure involving other areas in addi-
tion to the jaw and neck is recommended. Impaired
general health, rheumatic and abdominal com-
plaints, sick leave, and headaches were more fre-
quently reported by subjects with generalized ten-
derness than by the control subjects. This
finding is in agreement with clinical material
of patients with fibromyalgia.*** In a sample of
| 7-years-olds, a significant relationship berween
recurrent headaches and stomach complaints was
found.” The majority of those with generalized
pain to palpation developed fatigue and pain in the
jaws during 30 seconds of clenching. This might
indicate a low or reduced capacity in the tissues to
endure load and the importance of the etiology of
the disorder.”

A relationship between the presence of CMD and
the state of the neck and shoulder was noted even
in the early papers of Schwartz,” in which he wrote
that pain “was not always limited to the regions
innervated by the fifth cranial nerve, but sometimes
involved the neck and shoulder. . . not only the
masseter, internal pterygoid, and temporalis mus-
cle, but also the posterior cervical, trapezius, and
sternomastoid muscles were frequently involved.”
The cause was thought to be a painful self-perpetu-
ating spasm of the masticatory system.’ Later stud-
ies have not supported that theory.” The associa-
tion among headache, neckache, and TM]J
dysfunction was studied in a sample of female typ-
ists and keyboard operators in Finland.” Signs of
CMD were found to be more prevalent in a group
that had sought medical advice and received treat-
ment for neck and shoulder symptoms in compari-
son with those who had not sought advice and
treatment.” Berry® found a higher frequency of
neckache and backache in patients with mandibu-
lar dysfunction. In a group of patients referred for
cervical hyperextension-hyperflexion injury, a
strong relationship between the patients’ subjective
assessment of pain and dysfunction in the neck and
the subjective report of CMD and masticatory mus-
cle palpation was found.* The results in the present
study are in agreement with these previous findings
and indicate a relationship between signs and
symptoms of CMD and neck/shoulder pain. An
earlier study reported a close relationship between
pain and tenderness of the chewing muscles and a
protruded head posture.” In another study,” the
author reported a frequent occurrence of posture
anomalies of the spinal column, suggesting that
static factors related to posture might be of signifi-
cant importance in patients with CMD. A collabo-
ration between physiotherapists and dentists for
these patients is recommended as well as further
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studies aimed at the role of head posture in the
development of CMD. The results may also indi-
cate that pain mediated with small-diameter muscle
afferents from jaw muscles or cervical muscles may
give a facilitation of the trigeminal spinal tract
nucleus, which contributes to a spread of tender-
ness.” In a follow-up study® that included subjects
with different pain symptoms, subjects with a pain
condition at baseline were more likely to report
first onset of a new pain condition over the follow-
up period. The authors suggested as an explanation
of this finding that the result might also have been
related to a tendency among the subjects to answer
affirmarively to questions about pain symptoms.
The results of the present study indicate that when
an effort is made to analyze the significance of
determinants in the development of CMD, a dis-
tinction between local, regional, and general ten-
derness of muscles should be advocared.

Acknowledgments

This study has been supported by the Public Dental Service in
Visterbotten and by the Swedish Dental Society.

References

1. Winman A. Craniomandibular disorders in adolescents. A
longitudinal study in an urban Swedish population [the-
sis]. Umea, Sweden: University of Umea. Swed Dent |
[Suppl] 1987;44:1-61.

Costen JB. A syndrome of ear and sinus symproms depen-
dent upon disturbed funcrion of the temporomandibular
joint. Ann Orol Rhinol Laryngol 1934;43:1-15.

3. Schwartz L. Pain associated with the temporomandibular
joint. | Am Dent Assoc 1955;51:394-397.

4. Berry DC. Mandibular dysfunction pain and chronic
minor illness. Br Dent ] 1969;19:170-175,

Agerberg G, Carlsson GE. Chewing ability in relation to
dental and general health. Analyses of data obrained from
questionnaire. Acta Odonrtol Scand 1981;39:147-153.

6. Vestergaard Chostensen L. Facial pain and internal pres-
sure of masseter muscle in experimental bruxism in man.
Arch Oral Biol 1971;16:1021-1031.

7. Scott DS, Lundeen TF. Myofascial pain involving the mas-
ticatory muscles: An experimental model. Pain 1980;8:
207-215.

8. Clark GT, Beemsterboer PL, Jacobson R. The effect of
sustained submaximal clenching on maximum biteforce in
myofascial pain dysfunction patients. ] Oral Rehabil
1984:11:387-391.

9. Winman A, Agerberg G. Relationship between signs and
symptoms of mandibular dysfuncrion in adolescents.
Communiry Dent Oral Epidemiol 1986514:225-230.

10. Wedel A, Carlsson GE. Analysis of functional distur-
bances of the masticatory system. | Craniomand Pract
1984:2:351-357.

(=]

242 \olume 9, Number 3, 1995

26.

o)

Laskin DM. Etiology of the pain dysfunction syndrome. ]
Am Dent Assoc 1969;79:147-153.

Winman A, Agerberg G. Headache and dysfuncrion of the
masticatory system in adolescents. Cephalalgia 19863
6:247-255.

Lous I, Olesen J. Evaluation of pericranial tenderness and
oral function in patients with common migraine, muscle
contraction headache and “combination headache.” Pain
1982;12:385-393.

Tfelt-Hansen P, Lous I, Olesen |. Prevalence and signifi-
cance of muscle tenderness during common migraine
attacks. Headache 1981;21:49-54.

Wedel A. Heterogeneity of patients with craniomandibu-
lar disorders. A longitudinal study [thesis]. Gothenburg,
Sweden: University of Gothenburg. Swed Dent ] [Suppl]
1988;55:1-51.

Gowers W. Lumbago: Its lessons and analogues. Br Med |
1904;1:117-121.

Hench PK. Nonarticular rheumatism. Twenty-second
Review of the American and English
literature for the years 1973 and 1974. Arthritis Rheum
1976;19(suppl):1081-1089. ;

Smythe HA, Moldofsky H. Two contributions to under-
standing the “fibrositis™ syndrome. Bull Rheum Dis 1977;
28:928-931.

Yunus MB, Masi AT, Aldag JC. Preliminary criteria for
primary fibromya syndrome (PFS): Multivanate analy-
sis of a consecurive series of PFS, other pain patients, and
normal subjects. Clin Exp Rheumatol 1989;7:63-69.
Hadler NM. A critical reappraisal of the fibrositis con-
cept. Am | Med 1986;81(suppl 3A):26-32.

Boissavain MD, McCain GA. Toward an integrared
understanding of fibromyalgia syndrome. 1. Medical and
pathophysiological aspects. Pain 1991;45:227-238.
Muller W. The fibrositis syndrome: Diagnosis, differential
diagnosis and pathogenesis. Scand | Rheumatol 1987:65
(suppl):40-53.

Henriksson KG, Bengrsson A. Fibromyalgia—a clinical
entity? Can | Physiol Pharmacol 1991;69:672-677.
Jacobsson L, Lindegarde F, Manthorpe R. The commonest
rheumatic complaints of over six week’s duration in a
twelve-month period in a defined Swedish population.
Scand ] Rheumatol 1989:18:353-360.

Carlsson GE. Epidemiological studies of signs and symp-
toms of temporomandibular joint-pain-dysfunction. A lit-
erature review. Aust Prosthod Soc Bull 1984;14:7-12.
Wigren L, Wianman A, Sj6strém S, Lundgren P.
Tillstdndet i1 mun och kikar bland Visterbottens vuxna
befolkning. En rapport baserad pa en epidemiologisk
studie av ett urval av 35-, 50- och 65-dringar. Vaster-
bottens lans landsting, 1993.

Agerberg G. Maximal mandibular movements in young
men and women. Swed Dent | 1974;67:81-100.

Qilo G, Dahl BL, Hatle G, Gad A-L. An index for evaluat-
ing wear of teeth. Acta Odontol Scand 1987;45:361-365.
Carlsson GE, Helkimo M, Agerberg G. Observatorsskill-
nader vid bettfysiologisk undersokning. Tandlakartid-
ningen 1974;66:565-572.

Carlsson GE, Egermark-Eriksson I, Magnusson T. Intra-
and inter-observer variation in functional examination of
the masticatory system. Swed Dent J 1980;4:187-194.
Duinkerke ASH, Luteijn F, Bouman TK, de Jong HP.
Reproducibility of palpation test for the stomatognathic
system. Community Dent Oral Epidemiol 1986;14:80-85.

rheumatism revie




32. Dworkin SF, LeResche L, DeRouen T, Von Korff M.
Assessing clinical signs of temporomandibular disorders:
Reliability of clinical examiners. J Prosther Dent 1990;
63:574-579, 5
Von Korff A, Dworkin SF, LeResche L, Kruger A. An epi-

demiologic comparison of pain complaints. Pain 1988:

32.173-183, '

34. Brartberg G, Thorslund M, Wikman A. The prevalence of

?ain in a general population. The results of a postal survey

n a county of Sweden. Pain 1989;37:215-222. ‘

Frolund F, Frolund C. Pain in general practice. Scand |

Prim Health Care 1986:4:97-100. ‘

36. Jensen R, Rasmussen BK, Pedersen B, Lous I, Olesen J.

Cephalic muscle tenderness and pressure pain threshold in

a general population, Pain 1992:48:197-203.

Krogstad BS. Functional jaw complaints. Nor Tann-

legeforen Tid 1980;90:355-359,

38. Tegelberg A. Temporomandibular joint involvement in
rheumatoid arthritis. A clinical study [thesis]. Lund,
Sweden: University of Lund. Swed Dent I [Suppl] 1987;
49:1-133.

39. Kondnen M. Craniomandibular disorders in psoriatic
arthritis. A radiographic and clinical study [chesis].
Helsinki, Finland: University of Helsinki. Proc Finn Dent
Soc 1987:83(suppl 8-10):1-45.

o
ficd

ta
o

Wénman

40, Wenncherg B. Inflammatory involvement of the temporo-
mandibular joint. Diagnostic and therapeutic aspects and
a study of individuals with ankylosing spondylitis. [thesis].
Gothenburg, Sweden: University of Gothenburg. Swed
Dent | [Suppl] 1983;20:1-54.

41. Winman A, Agerberg G. Etiology of craniomandibular
disorders: Evaluarion of some occlusal and psychosocial
factors in 19-year-olds. | Craniomandib Disord Facial
Oral Pain 1991:5:35-44.

42. Yemm R. A neurophysialogical approach to the patholopy
and aetiology of temporomandibular dysfunction. J Oral
Rehabil 1985;12:343-353.

43. Kirveskan P, Alanen P, Karskela V, Kaitaniemi P, Halrari
M, Virtanen T, Laine M. Association of functional state of
stomatognathic system with mobility of cervical spine and
neck muscles. Acta Odontol Scand 1988:46:281-286.

44. Braun B, Schiffman EL. The validity and predictive value
of four assessment instruments for evaluation of the ceryi-
cal and stomatognathic systems. ] Craniomandib Disord
Facial Oral Pain 1991;5:239-244,

45. Hu JW, Sessle B], Raboisson P, Dallel R, Woda A.
Stimulation of craniofacial muscle afferents induces pro-
longed facilitatory effects in trigeminal nociceptive brain-
stem neurones. Pain 1992;48:53-60.

46. Von Korff M, LeResche L, Dworkin SF. First onset of
common pain symptoms: A prospective study of depres-
sion as a risk factor. Pain 1993:55:251-258.

Resumen

La Relacion entre la Sensibilidad Muscular y los
Desordenes Craneomandibulares: Estudio de Personas
de 35 Anos de Edad Pertenecientes a la Poblacion
General

De 345 personas de 35 anos de edad seleccionadas al azar
provenientes de la poblacion general del Condado de
Vasterbotten en Suecia, 276 (80%) participaron en un examen
epidemioldgico sobre la sensibilidad muscular de la mandibula,
cuello, hombro, brazo, mano y pantorrilla y sobre la prevalencia
de los signos y sintomas de los desdrdenes craneomandibu-
lares (DCM). El grupo de control consistio de 144 sujetos
(52%) quienes no presentaban sensibilidad. El resto de las per-
sonas fueron separadas en grupos: (1) 59 personas (21%) con
sensibilidad en los musculos de los mandibulares solamente; (2)
39 personas (14%) con sensibilidad en los musculos del
cuello/hombros solamente; (3 26 personas (9%) con sensibili-
dad en los musculos mandibulares y del cuello/hombros; y (4]
ocho personas (3%) con sensibilidad en todos los musculos
palpables del cuello, hombro, brazo, mano, y pantorrilla. Las
mujeres presentaron sensibilidad a la palpacién mas a menudo
en comparacion a los hombres, lo cual fue significative (P <
.05). El hallazgo principal de este estudio fue la presencia fﬂe
una proporcion significativamente mas alta de signos y sin-
tomas de DCM en el grupo que tenia sensibilidad de los muscu-
los de la mandibula y del cuello/hombro lo mismo que en sujg—
tos que presentaban sensibilidad generalizada, en comparzcion
al grupo de control. Los resultados indican que en la investi-
gacion epidemiologica y clinica de los DCM, se debe hacer una
diferenciacion entre la sensibilidad local, regional y general, ya
que la etiologia puede ser diferente.

Zusammenfassung

Die Beziehung zwischen Muskelempfindlichkeit und
Myoarthropathien des Kausystems: Eine Studie an 35-
jahrigen aus der Bevolkerung

Aus einer zufallig augewahiten Gruppe von 345 Probanden—
35-jahrig und aus der Bevélkerung von Vasterbotten,
Schweden—nahmen 276 (80%) an einer epidemioclogischen
Studie tber Muskelempfindlichkeiten an Kiefer, Hals, Schultern,
Arm, Hand und Wade und iiber die Pravalenz von Zeichen und
Symptome von Myoarthropathien des Kausystems (MAP) teil.
Die Kontrollgruppe bestand aus 144 Subjekten (52%), die keine
Empfindlichkeiten aufwiesen. Die (brigen Subjekte wurden in
Gruppen eingeteilt: (1) 59 Subjekte (21%) mit Empfindlichkeit
nur in den Kaumuskeln, (2) 26 Subjekte (9%) mit
Empfindlichkeiten nur in der Hals- und Schultermuskulatur, (3}
39 Subjekte (14%) mit Empfindlichkeit in den Kaumuskeln und
im Hals- und Schulterbereich und (42 acht Subjekte (3%), die
Empfindlichkeiten in allen an Hals, Schulter, Arm, Hand und
Woade palpierten Muskeln aufwiesen. Bei Frauen konnten sig-
nifikant mehr Palpationsempfindlichkeiten gefunden werden als
bei Mannern (P < .05). Der Haupthefund dieser Studie ist das
Vorhandensein von signifikant mehr Zeichen und Symptomen
von MAP in der Gruppe mit Druckempfindlichkeiten in den
Bereichen Kaumuskulatur und Hals- und Schultermuskulatur und
mit generalisierter Palpationsempfindlichkeit als in der
Kontrollgruppe. Das Resultat weist darauf hin, dass in der epi-
demiologischen und klinischen MAP-Forschung eine
Unterscheidung zwischen lokaler, regionaler und generalisierter
Muskel-Palapationsempfindlichkeiten gemacht werden sollte,
weil deren Aetiologie verschieden sein kann
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