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ABSTRACT

Objective: Many adolescents, especially girls, report temporomandibular disorder (TMD) symptoms that
may impact their daily life.

Methods: At 19 different schools participating in the preventive program with dental nurses of FRAMM
(Fluoride, Advise, Arena, Motivation, Food), at the Vastra Goétaland Region in Sweden, 15-year-old girls were
invited to a cohort study about symptoms of TMD that also included headaches. Three hundred twen-
ty-nine girls attended the study and answered a questionnaire regarding TMD symptoms and their con-
sequences such as sick leave from school and consumption of analgesics. The girls were asked about the
symptom’s influence on their daily life, about their general health, use of regular medication, physical activ-
ity, and they answered the PHQ4 regarding experienced symptoms of anxiety and depression.

Results: There was a significant correlation between TMD symptoms and sick leave with 31% of the girls
having stayed home due to symptoms. Of the girls who answered affirmative in the screening questions
(3QTMD), nearly half the group had stayed at home due to their symptoms, 24% had consulted a physician,
42% had used analgesics weekly and 59% reported that they felt the symptoms negatively affected their
school performance. The girls who had regular medication had more TMD symptoms. Anxiety and depres-
sion were associated with TMD symptoms.

Conclusion: The study showed that TMD symptoms had a negative impact on the 15-year-old girls’ daily
life resulting in sick leave from school, consumption of analgesics, and experiences of negative impacts on
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their behavior and performance at school.

Introduction

Temporomandibular disorder (TMD) symptoms are prevalent in
the population, including among adolescents [1-3], and com-
prise several different symptoms involving the jaw muscles, the
temporomandibular joints, and related structures [4]. Symptoms
like orofacial pain and impaired function when eating, yawning,
and talking are frequently reported. Also reported are temporo-
mandibular joint noise and impaired jaw mobility. Headache in
the temples and forehead regions is often associated with TMD
symptoms [5, 6], and these symptoms may generate concerns
and worries among the girls [7]. A previous study reported that
nearly one-third of adolescent girls had school absences as well
as analgesic consumption because of TMD-pain [8]. Easy access
to internet-based information can both impair and improve
how these symptoms are comprehended by young people.
Therefore, it is important to carefully examine how these symp-
toms affect the young population.

The etiology of the symptoms is complex, multifactorial,
and best understood in a bio-psycho-social context. Some
known risk factors for developing TMD symptoms are related
to behaviors such as grinding and clenching teeth, pain in
other parts of the body, and female gender [9, 10]. The onset of

TMD symptoms appears to be in proximity to the onset of
puberty [1].

Studies have found a prevalence of TMD of up to 30% among
adolescents [2, 11, 12], and the symptoms at this age are mostly
regarded to have a muscular genesis [12, 13]. Among adult
women with TMD symptoms, about half reported a negative
impact on their life [14]. In a review of the impact of TMD
symptoms in adults, nearly everyone with symptoms expressed
a negative impact on their quality of life, and the impact was
increased with more severe symptoms [15]. TMD symptoms
have been associated with anxiety, depression, and perceived
stress [16].

TMD-pain symptoms have been associated to lead to
substantial consequences for many aspects of life for a teenage
TMD patient [12, 17]. In adolescents, it was shown that TMD-
pain symptoms were associated with anxiety, depression, and
somatization [18], and TMD symptoms were associated with
impaired general health [19, 20]. However, little is known about
the impact of TMD pain and dysfunction on the non-patient
lower teenage population.

Physical activity is recommended to reduce pain and
support general relaxation [21], and physical training has been
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used with positive results for the treatment of some pain
conditions like fibromyalgia [22]. The need for any treatment
due to TMD symptoms has been estimated at 15%-16% among
nonpatients’ samples [3, 23]. Researchers have advocated that
the dental health service must pay attention to TMD symptoms
and make greater efforts to manage these symptoms [13].
Prophylactic information was found to possibly influence the
symptoms [24].

The aim of the study was to investigate the impact and
consequences of TMD symptoms and headache on the daily life
activities among a 15-year-old girl population, and if the quantity
of physical activity influenced the degree of TMD symptom:s.

Materials and methods

In 21 elementary schools in the Western Sweden, the manage-
ment was contacted and was asked about participating in a
study of teenaged girls and TMD. Nineteen schools accepted to
participate. The schools had been selected in the scheme of the
dental nurses’school visits with the intent to obtain a mixture of
schools of different sizes and located in different social environ-
ments, in both cities and rural areas, and included both munici-
pal and independent schools. Girls in the middle schools (upper
level of compulsory school), 15 years of age, were invited to par-
ticipate and were informed about the study both orally and in
writing. Their guardians were also informed and they could
choose to refuse participation. All the girls in a class were invited,
participation was voluntary, and no parents refused their girl in
participating. At the nurses visit at a school, there were always
one or two girls absent (e.g. from sick leave). A total of 329 girls
attended the study, which was regarded as a representative
group of 15-year-old girls of the district. The girls were only
identified by name and class. The study was approved by the
regional Committee of Ethics in Géteborg, Sweden (no 457-18).

The girls themselves answered a questionnaire regarding
TMD symptoms and headaches, which was a combination of
previously used parts of questionnaires for TMD [3, 24] and for
the "Youth in Varmland’ questionnaire [25]. The questionnaire
was answered at the schools from March to May in 2021 and in
the same monthly period in 2022.

Reported symptoms were asked for, six different symptoms
and the frequency: feeling tired/stiff in the jaws,
temporomandibular joint clicking, headache, pain in the
orofacial region, difficulty to open wide, or the jaw being locked
(0 = never or seldom, 1=1-2 times/month, 2=1-2 times/week,
3=3-4 times/week, and 4=daily). To get an idea of a girl’s total
frequency of reported TMD symptoms and headaches, a
symptom index was created by adding the frequencies of each
of the six symptom resulting in a total of 0-24 points for the
symptom index.

The questionnaire also included the three screening
questions for TMD (3QTMD) yes/no [26], a screening instrument
regarding symptoms once a week or more often and not
including all of the different symptoms asked for separately:

Q1: ‘Do you have pain in your temple, face, jaw, or jaw
joint once a week or more?”

Q2: ‘Do you have pain when you open your mouth or
chew once a week or more?’

Q3: '‘Does your jaw lock or become stuck once a week or
more?’

The girls were asked to describe the influence that the
symptoms had on their relationship with parents, friends,
school, and activities in their spare time. They also reported the
severity of the symptoms estimated on a visual analogue scale
(VAS), whether the symptoms had led to sick leave from school
and use of analgesics and if a physician had been consulted due
to the symptoms.

The girls were also asked to complete the PHQ4 [27], which is
a four-item patient health questionnaire for anxiety and
depression that gives a score of 0-12. The scores are rated as
normal (0-2), mild (3-5), moderate (6-8), and severe (9-12).

The girls were also asked to estimate their self-perceived
general health 1-5 (1=excellent, 2=very good, 3=good,
4=fairly good, 5=poor) and to describe any known medical
diagnosis and medication used regularly.

Finally, they were asked to estimate their amount and type of
physical activity outside school (1=almost no physical activity,
2=sometimes a walk or cycling, 3=light exercise, in total 2 h/w,
4=exercise, in total at least 3 h/w, 5=hard exercise or
competition several times/w, at least 2 h on each occasion).

Statistical processing and analyses of the questionnaires
were processed using the SPSS 20 software (SPSS Inc.,
Chicago, IL). The Chi 2 test was used for comparison between
reported symptoms and factors like general health, use of
analgesics, sick leave, depression and anxiety, physical activity,
and the impact of the TMD symptoms. The Mann-Whitney test
was used for comparing groups. Statistically significant differences
and correlations of a strength of p<0.05 are presented.

Results
Sick leave and medical advice

Thirty one percent reported any sick leave from school due to
TMD symptoms and/or headaches during the preceding 3
months. There was a significant association between reported
sick leave and one or more affirmative answers to the 3QTMD, as
well as with the symptom index (p<0.001). Medical advice
related to complaints from the jaw and/or head had been
sought by 24% of those with an affirmative answer to the
3QTMD (Table 1).

Symptom intensity

The mean VAS value for the group with one or more affirmative
answers to the 3QTMD was 41.5 and for those with a negative
answer was 11.3.The proportion of girls with a VAS score =50 was
40.5% for the group with an affirmative answer to the 3QTMD,
and was 2.9% for the group answering ‘no’ The mean value of the
symptom index was 7.9 for the group with an affirmative answer
to the 3QTMD and was 2.5 for the group answering 'no’ (Table 1).
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Table 1. Prevalence of reported sick leave from school, utilization of medical care, and use of analgesics due to TMD symptoms, self-perceived general
health, PHQ4 score, VAS, and subjective symptom index during the preceding 3 months, among 329 15-year-old girls. The distribution for included variables
between those who stated a’no’ (n=217) or a‘yes’ (n=112) to one or more of the 3QTMD screening questions [22], and p-value is presented.

Variables Total No to 3QTMD (%) Yes to 3QTMD (%) p
%

Sick leave from school 1-2 days 21 17 29
3-4 days 7 5 11 <0.001
>5 days 3 1 6

Sought medical care due to the symptoms 12 0 24

Use of analgesics 1-2 times/w 21 18 27
3-4 times/w 4 11 0.001
Daily 2 1 5

Self-perceived health Excellent - very good 41 48 34
Good - fairly good 56 50 63 0.002
Poor 3 2 3

Anxiety and depression (PHQ4 score) Moderate 21 16 29 <0.001
Severe 9 14

VAS (mean and SD) 11.3(16.5) 41.5(21.2)

Subjective symptom index (mean) 2.5 7.9 <0.001

3QTMD, three screening questions for TMD.

Analgesics

Due to symptoms of the jaw and head, 44% of all the girls had
sometimes used analgesics, 30% had used analgesics once a
week or more. Among those with an affirmative answer to the
3QTMD, 42% had used analgesics once a week or more and 4.5%
reported daily use (Table 1). The use of analgesics was associ-
ated with sick leave from school due to symptoms from the jaw
and/or head (p<0.001).

Impact of the symptoms

The symptoms of TMD and/or headache influenced the girls’
daily life with behavior at school and the ability to perform
schoolwork as the most affected aspects according to the
girls” estimation. All five situations inquired about in the
questionnaire were significantly correlated to the subjective
index (p <0.005) (Table 2). Girls with one or more affirmative
answers to 3QTMD reported a significantly more negative
impact compared with those who gave a ‘no’ answer
(p<0.001); 59% reported a negative impact on their behavior
at school (Table 2).

General health

Impaired self-perceived health was associated with the symp-
tom index score (p <0.001). Regular medication was associated
with symptoms according to the 3QTMD (Table 1) as well as with
a higher symptom index score compared with those without
medication (p<0.001). Also, having a regular medication was
associated with a higher index score on the PHQ4 (p=0.003).

Experienced symptoms of anxiety and depression

The PHQ4 showed a significantly higher index score for those
with an affirmative answer to the 3QTMD as well as for the

symptom index, compared to the whole group of 15-year-old
girls (p<0.001) (Table 1). The PHQ4 score significantly correlated
with the screening questions about pain and pain on opening
the mouth or chewing, as well as to the reported symptoms of
orofacial pain and of headache (p <0.001).

A negative impact due to the symptoms was found regarding
the girls’relationships with friends (p <0.001) and the perception
of their behavior at school (p=0.008) but not with absence from
school due to sickness (Table 2).

Physical activity

The girls’ reported quantity of physical activity was not associ-
ated with the degree of TMD symptoms. However, those with a
high level of physical activity and training reported more head-
ache (p<0.001).

Discussion

The study confirms that TMD symptoms and headaches have a
strong negative impact on the daily life of teenage girls pertain-
ing to their behavior and their performance at school, as well as

Table 2. Percentage distribution of reported negative influence on the daily
life from TMD symptoms and/or headache among 15-year-old girls with any
reported TMD symptoms and for those answering ‘no’ and those answering
‘yes’to one or more of the 3QTMD screening questions [22].

Negative influence Any TMD No to Yes to
regarding symptom (%) 3QTMD (%) 3QTMD (%)
n=214 n=173 n=112
Relations to parents 15 10 23
Relations to friends 16 10 21
School work 44 34 59
Behavior at school 24 26 35
Leisure time activities 25 20 32

TMD: temporomandibular disorder; 3QTMD: three screening questions for
TMD.
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to their use of analgesics and sick leave from school. The finding
that the symptoms negatively influence their social activities is
in contrast with Al-Khonti who found that TMD-pain does not
seem to affect social activities [18]. More than one-third of the
girls estimated their TMD symptoms and/or headache as high
on the VAS scale. This confirms the results from other studies on
the impact of TMD symptoms and headache [2, 3, 11] and
emphasizes the practical consequences for the 15-year-old girls.

The index for anxiety and depression was significantly higher
among those with TMD symptoms that corresponds to the
findings of other studies [17, 19, 28]; however, few previous
studies regard young adolescents. The symptoms of TMD and/
or headache were shown to have a negative influence on the
girls’ daily life and could induce anxiety both because of the
symptoms and of thoughts about the future prognosis. Even if
the symptoms do not cause depression they may give rise to
depressive thoughts, impair the girls’ self-confidence, and cause
them to avoid social activities. About 3.2% of the girls had
medication for some kind of psychiatric problems. The PHQ4
score among girls without TMD symptoms also indicated anxiety
and depression but to a lesser extent.

The score for anxiety and depression was significantly
associated with orofacial pain and with headache. The
association between pain and anxiety and depression was also
found in other studies [12, 17].

The association between TMD symptoms and self-estimated
health among adults is known, and this was also seen among
the 15-year-old girls. The self-estimated health status is a
combination of experiences and feelings about one’s health and
is of course influenced by the TMD symptoms but also by one’s
mood and the degree of anxiety and depression. The association
between TMD symptoms and regular medication is in
accordance with what was found previously. A study of children
and adolescents in Japan found that pain in the neck was
associated with orofacial pain conditions and headache [19]. In
another study, body pain and systemic diseases of adolescents
were associated with painful TMD symptoms; this also pertained
to diagnoses like bronchitis and asthma [20].

The questionnaire used in the present study was a
combination of parts from previously used questionnaires for
dental and youth studies. It was short enough to be answered
by the girls in the short time available at schools, and it provided
information about the many aspects inquired about. An index of
the oral-health-related-quality of life, such as the validated and
widely used Oral Health Impact Profile (OHIP5) [29], could have
been used, but the OHIP5 considers oral and facial conditions
and not specifically TMD. It could have complemented the
requirements of the present study but could not replace the
questionnaire used.

The present study deals with both TMD and headache since
headache is closely associated with TMD [30]. However, not all
reported headaches are associated with TMD. Migraine has
been estimated to affect 8%-9% of children and adolescents
[31]. It is sometimes difficult to distinguish between the
diagnoses of tension headache and migraine. The difference
between facial pain and headache was also difficult to describe

to some of the girls, and there may have been some confusion.
Pain in the temple is included in one of the screening questions
of the 3QTMD, but some girls did not associate that question
with headache.

Physical activity is known to reduce tension, to activate the
muscles of the whole body, and to induce relaxation [21]. Our
study did not find any obvious association between the amount
of physical activity and the degree of TMD symptoms among
the 15-year-old girls. However, girls with intense physical activity
and exercise reported more headache, which complies with the
finding that high-intensity physical activity is associated with
more TMD pain, and thus the recommendation to choose low-
intensity activity [32].

The 3QTMD [26] is a valuable instrument for screening dental
patients for TMD symptoms. However, there are TMD symptoms
not included in these three questions; therefore, a girl can have
a negative answer to the 3QTMD but still have a score in the
symptom index, like feeling tired or stiff, which could be the first
symptom of overloading of the jaw. There is also a difference
between 3QTMD and the symptom index regarding the
frequency of the symptoms.

A weakness of our study is that the number of dropouts is not
known. Some girls, although few, were not in their class when
the questionnaires were answered likely due to sick absence or
holiday. The study includes only reported symptoms and a
clinical examination would have completed the picture,
however, a previous study gives both reported symptoms and
clinical signs for some of the girls [3]. A strength of our study is
that the study population was rather large and was spread out
geographically and socioeconomically since schools of different
areas were invited to the study; this adds credibility to the
results. The participating girls are considered representative for
15-year-old girls in Vastra Goétaland, Sweden.

Conclusion

TMD symptoms and headache lead to many negative conse-
quences in the daily life of young teenaged girls. The amount of
physical activity showed no association with the degree of TMD
symptoms.
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