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Headache is a common symptom among children and teenagers. Both bruxism and muscle and joint
tenderness have been found in children with headache. Children with migraine headache report more
temporomandibular disorder (TMD) symptoms than do those with tension-type headache. The aim of the
present study was to investigate the association of different types of headache with TMD and sex in
children. Altogether 297 randomly selected schoolchildren aged 13—14 years participated in a blind study
setting. There were no statistically significant differences between the headache groups with regard to
TMD signs, although the migraine and migraine-type headache groups had the highest percentage of
subjects with more severe TMD signs. Nor were there any statistical differences between sexes or between
the headache groups with regard to subjective symptoms of TMD. The present results with children
differed from earlier results with adults. First, no association was found between tension headache and
TMD, and, second, no sex difference in TMD children was observed at this age. [J Adolescents; children;
headache; sex; temporomandibular disorders
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Headache is a common symptom among children and
teenagers. Epidemiological research during the past 2
decades has shown that the prevalence of recurrent
headache has increased in young age groups. Today,
20%—-35% of 7-year-old children have recurrent head-
ache, and the prevalence of headache increases with age
(1-3). The frequency of headache is highest in young
adults, decreasing in older age groups. Before puberty, the
frequency of headache is about the same for boys and girls.
After that, girls start to have headache more than boys,
and after puberty headache occurs more often in women
than in men (3-7).

Temporomandibular disorders (TMD) can be defined
as a cluster of symptoms and signs involving masticatory
muscles or the temporomandibular joints, or both. Studies
in adolescents have shown that 35%—-62% of subjects have
some signs or symptoms of TMD, although they are
mostly mild and fluctuating (8, 9). In an epidemiological
study of children and adolescents 33% had muscle
tenderness on palpation, and 8%—14% had moderate or
severe TMD signs (10).

Several clinical and epidemiological studies in adults
indicate that there is an association between tension
headache and TMD (11-23). Many of these studies have
shown that subjects with headache, especially with tension
headache, and TMD patients show similar symptoms and
signs. The severity of TMD correlates with the intensity
and frequency of headache. TMD treatment has also
resulted in reduction of headache factors.

There are only a few studies of TMD and headache in
children and teenagers (8, 9, 24). None of these studies has

analyzed the association between TMD and different types
of headache in children.

The aim of the present study was to investigate the
association of different types of headache with TMD and
sex in children.

Subjects and methods

The study sample was drawn from an earlier population-
based sample comprising a total of 1135 6th-grade
children aged 12—-13 years in 35 primary schools in the
city of Turku, southwestern Finland. These children had
been classified into five headache groups or as free from
headache in accordance with the criteria of the Committee
of the International Headache Society (IHS) in 1998 (25).
No sex differences within or between the headache groups
were observed in this study (26). For the present study a
maximum of 70 children from each headache group and
from among the healthy controls was randomly selected.
As a result, our sample consisted of 310 children aged 13—
14 years of age (mean age, 13.4 years) (Fig. 1).

On the basis of an extensive examination by a physician
and a physiotherapist the subjects were reclassified into
headache subgroups in accordance with their present
clinical status. After that, 297 children, 146 girls and 151
boys, came to the Institute of Dentistry for a thorough
stomatognathic examination. The interval between the
medical and dental examination was 1-2 weeks on
average. Two dental examiners were involved, neither of
whom knew the results of the medical examination.
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1135 school children (1998)

migraine n = 154

Classification into headache groups according to IHS

episodic tension-type headache n = 138

migraine-type headache, not fulfilling IHS criterian = 184
tension-type headache, not fulfilling THS criteria n = 47
other headaches n = 205

no headache n = 407

Random sampling: maximum 70 children from each headache group + healthy controls

310 children participate in the medical examination
reclassification into headache groups

Drop-outs — n=13

297 children in the present study
study group: migraine n = 68

controls n = 66

episodic tension-type headache n = 87

migraine-type headache, not fulfilling IHS criteria n = 52
tension-type headache, not fulfilling IHS criterian = 23
chronic tension n = 1

Fig. 1. The sequence of subject selection for the present study.

Interview

The first examiner interviewed the subjects with regard
to TMD symptoms, using a standardized protocol in this
blinded study setting. Questions were asked about joint
sounds, jaw mobility, pain while chewing, sensation of
fatigue in the jaw, pain or sensation in the ear or throat,
and parafunctions, such as bruxism.

Chlnical examination

The interview was immediately followed by a stoma-
tognathic examination made by the second examiner
without knowing the results of the interview. The range of
mandibular movements was measured. The sounds of the
temporomandibular joints were examined using a stetho-
scope. Pain and locking or luxation of the joints on
movements of the mandible were recorded. The temporo-
mandibular joints were palpated laterally and posteriorly,
and tenderness of the joints was recorded. The following
masticatory muscles were palpated bilaterally: the anterior
and posterior portions and the insertion into the coronoid
process of the temporal muscle, the deep and superficial
portions of the masseter muscle, the posterior portion of
the digastricus muscle, and the medial and lateral
pterygoid muscles. No tenderness was recorded if the

subject did not react to the palpation. Mild tenderness was
present if the subject verbally reported any pain during
palpation. Moderate or severe tenderness gave rise to blink
reflex or resulted in a withdrawal.

Scoring of the clinical signs

The clinical signs were scored from 0 to 2 for every
muscle, depending on the degree of tenderness of the
muscle to palpation. Joint tenderness was also graded
depending on whether it was lateral, posterior, or both.
One point was given to each joint if any sound was
registered. Difficulties in guiding the mandible into the
centric relation (CR) or pain recorded during this
manipulation scored one point. When these points were
added together (maximum, 35) the child was given a score
for the severity of TMD signs (Table 1). The TMD signs
were classified as no signs when the sum score was 0, very
mild when the score was between 1 and 4, and mild or
moderate when the score was 5 or more. Information on
which headache group the child belonged to was received
from the medical examiner for the statistical analyses.

Examaner calibration and intraexaminer variation

Before the study began the methods of the clinical
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Table 1. Temporomandibular disorder score drawn from the clinical examination

Variable Score 0 Score 1 Score 2 Total
Pain on opening No Yes 1
Pain on jaw movements No Yes 1
Muscle pain on palpation (14 sites) No Mild Moderate 28
Pain on palpation of joints No One side Both sides 2
Joint sounds No One side Both sides 2
Pain or stiffness on guiding the mandible No Yes 1
Maximum 35
Table 2. Percentage distribution of temporomandibular disorder (TMD) signs in different headache groups
Migraine-type, not Tension-type, not
Migraine, fulfilling IHS Episodic tension- fulfilling IHS Controls, Total,
TMD signs n=068 criteria, n= 52 type, n =87 criteria, n = 23 n= 66 n=296
No signs 15 17 29 13 29 66
Very mild 63 60 55 70 56 175
Mild or moderate 22 23 16 17 15 35

examiner were calibrated with those of experienced
clinicians at the Institute of Dentistry. During the study
clinical data from 33 subjects were collected for evaluation
of intraexaminer variation. The result showed that the
scores for 23 of 33 subjects were identical. In six subjects
the difference between the two examinations was 1 point
of 35, and in four subjects the difference was 2 points.

Study approval

Informed consent was obtained from all the study
subjects and their legal guardians. The study received
approval from the Joint Ethics Council of the Medical
School, University of Turku, and the University Hospital
of Turku.

Statistical methods

The differences between the groups were tested applying
the Wilcoxon rank sum test. The cut-off point for the P
value of more than 0.05 was applied.

Results

All headache groups were similar with regard to TMD
signs, and there were no statistically significant differences
between the groups. However, the migraine-type head-
ache groups had the highest percentage of subjects with
mild or moderate TMD signs. The children in the tension-
type headache group, not fulfilling the IHS criteria, had
most TMD signs on the whole, whereas the episodic
tension-type headache group and healthy controls showed
least overall TMD signs (Table 2). Girls had more
moderate TMD signs in all groups than boys, although
the differences were not statistically significant.

Only the children in the tension-type headache group,
not fulfilling the IHS criteria, reported difficulties in
opening the mouth. Children with migraine and episodic
tension-type headache reported locking of the joints.
Migraine children had most earache. Nocturnal bruxism
was reported most by the children in the tension-type
headache group, not fulfilling the IHS criteria. There were
no statistically significant differences between the groups
with regard to subjective symptoms of TMD (Table 3).

Table 3. Percentage distribution of (TMD }related symptoms in different headache groups

Migraine-type, not

Tension-type, not

Migraine, fulfilling IHS Tension-type, fulfilling IHS Controls,
TMD symptoms n=1068 criteria, n =52 n=87 criteria, n =23 n=66
Fatigue or stiffness of the jaw — 6 3 4 —
Difficulties in opening — — — 4 —
Pain in opening 19 19 — — 17
Locking 2 — 1 — —
Earache 9 — 6 — 5
Nocturnal bruxism 10 — — 22 17
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Discussion

The present results with children differed from earlier
results with adults in two respects. First, no association was
found between tension-type headache and TMD, and,
second, no sex difference was observed in TMD children.

In the present study migraine tended to be associated
with TMD, whereas earlier studies in adults have
repeatedly shown that tension and combination headaches
are closely associated with TMD (11-23). It 1s possible that
children with migraine are more pain-sensitive than
children with other headache types. Children with
migraine reported neck and shoulder pain, recurrent
abdominal pain, back pain, otalgia, and depression
significantly more often than children with nonmigrainous
headache. On the other hand, in children with nonmi-
grainous headache the frequency of headache episodes
correlated with the frequency of other pains (27). The
discrepancy between studies in adults and children may be
partially due to the present IHS criteria, which may not be
appropriate in diagnosing children’s headaches (28, 29).
This is especially true in subjects with tension-type
headache. The IHS criteria are based on headache
characteristics and associated symptoms. All headaches
can be classified on the basis of these criteria, but these
headache groups might include heterogeneity. The
characteristics and the development of headache in
children are not very well known. There are also
difficulties in the classification of TMD because of the
large variations in signs and symptoms. Furthermore, it
may be possible that the type of headache may change
over time. Already during this study some of the children
had changed from one headache category to another.

The lack of sex difference in TMD is in contrast to
earlier results in studies of adults, which have shown a
clear difference in TMD signs and symptoms between men
and women (30). On the other hand, our results are in line
with studies of headache in children, which show no sex
difference between boys and girls before puberty (4), and
with earlier studies of children with TMD, which show no
sex difference at this age (31). This may indicate that
puberty brings along hormonal changes that increase the
risk of headache and TMD for girls. Preliminary studies
suggest that estrogen might play a role in TMD disorders,
but the information is not definitive at this point (32, 33).

One explanation of the differences could be variations
in clinical methods. However, much attention was paid to
the blinding and calibration of the clinical examiner before
the start of, and during, the investigation. Furthermore,
the investigators were extremely careful about the blinding
of the investigation; the interviewer did not know the
headache group of the subject, nor did the clinical
examiner know the headache group or the result of the
interview.

We conclude that an association between TMD and
tension-type headache is not observed in children, nor is
sex difference in TMD observed at the age of 13 to 14
years. To explain the association between TMD and
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headache in children and teenagers and the sex difference
seen in adults, longitudinal studies are needed.
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