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ABSTRACT
Objective: Adolescent girls frequently suffer from temporomandibular disorder (TMD) symptoms and
associated headache. A program aimed at informing about risk behavior for TMD symptoms, how to
influence harmful habits and about general relaxation was tested.
Material and methods: Eighty girls at two high schools, 16 years of age, with or without symptoms,
were invited to the health information on two occasions and 60 girls participated. Firstly, a question-
naire regarding symptoms and oral parafunctional habits was administrated. Structured information
was given about the normal anatomy and function of muscles and joints, about the occlusion, oral
habits and symptoms of orofacial pain/dysfunction and headache. General relaxation was instructed
and trained. At a three-month follow-up, the same questionnaire regarding symptoms as at baseline
was completed.
Result: The information provided was perceived as useful and instructive. At the follow-up, 77%
reported that they used what they had learned. Headache once a week or more decreased from 49%
at baseline to 35% and headache ‘never/rarely’ changed from 11% to 25% (p¼ .002). Reported joint
sounds had decreased by the follow-up (p¼ .053), as had the use of chewing gum (p¼ .002). A major-
ity of the girls suggested that the information should be scheduled during school hours.
Conclusion: Health information about the jaw system can influence risk factors for TMD symptoms
and the frequency of symptoms among adolescent girls.
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Introduction

Temporomandibular disorders (TMD) comprise musculoskel-
etal conditions associated with pain and/or dysfunction of
the temporomandibular joints (TMJ), the jaw muscles, related
structures and associated headaches [1]. The etiology of the
symptoms is multifactorial and complex and influenced by
psychosocial factors such as personality, behavior and envir-
onment. Psychosomatic symptoms [2,3], occlusal factors [4,5],
oral parafunctions [4,6,7], socio-demographic affiliation [8]
and lifestyle factors [9] are known risk factors influencing the
development of TMD symptoms.

The prevalence of reported TMD symptoms has been
found to be 4–19% in adolescents [10–12] with an increasing
frequency with age [11,12]. Girls are affected more often
than boys [11–13] and report more somatic symptoms than
boys [11]. Adolescents, especially girls, frequently suffer
from TMD symptoms and headache associated with TMD
[11,13,14] resulting in increased school absence and analge-
sics consumption and impaired quality of life [11,14]. Clinical
symptoms are few in children, but increases after puberty
[5,15] and the prevalence of clinical dysfunction is higher in
girls than boys [5,13,15].

Painful conditions could be caused by an overuse of the
masticatory muscles, a faulty movement pattern or fear of

moving the mandible, leading to muscle weakness and stiff-
ness and in itself, an increase in pain [16]. A fear of moving
the mandible due to pain may result in prolonged inactivity.
A parafunctional habit may develop and increase prolonged
and unconscious activity, with repetitive, low-intensity micro-
trauma that may cause muscle damage [16,17] and these
parafunctional habits have been found to be associated with
TMD symptoms and headache [18].

Various treatment methods have been described to
increase the patient’s awareness of habits and muscle tension
at rest and in motion. Passive muscle stretching of a short-
ened painful muscle can reduce symptoms [17]. Anxiety or
mental strain, as well as a painful condition elsewhere in the
body, may increase tension of the jaw muscles, leading to
additional pain, while general relaxation can reduce such
muscle tension. Regular physical activity is beneficial, both
for mental and general health and is an another important
tool for relaxation and rehabilitation.

Progressive relaxation focuses on the difference between
tense and relaxed muscles and has been shown to be effect-
ive also in an abbreviated form [19]. By activating and relax-
ing a muscle group, the degree of tension is gradually
reduced. Progressive muscle relaxation reduced anxiety [20]
and migraine frequency [21]. Also training body awareness
has been shown to reduce tension headache [22].
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Autogenic training is a form of auto-suggestion that aims
at relaxing the body through patterns [23] and has been
found to reduce tension headache. The patients use repeated
short phrases such as ‘my right arm is heavy’ or ‘I am per-
fectly calm’. The entire body is included in the relaxation
training and the focus is not only on the patients TMD
symptoms.

Treating patients in a group is considered advantageous
[24]. The group dynamics enables participants to not only
take personal responsibility, but also give them the oppor-
tunity to discuss their own experiences and get valuable
feedback from other group members as well. For a more last-
ing impact, the information should be combined with some
form of active training, such as mobility training, stretching,
relaxation and body awareness training [25]. Brief cognitive-
behavioral therapy of patients with TMD pain has resulted in
significant and lasting improvement in patients with myofas-
cial pain [26].

The increasing knowledge about risk factors for TMD
symptoms motivates preventive measures. Prophylactic inter-
ventions are rare and the effect of preventive information
regarding TMD symptoms is not known. Prevention is gener-
ally a top priority in dentistry and ought to be studied also
for TMD symptoms.

A program for preventive health information has been
developed on the basis of current knowledge about risk fac-
tors and information/counseling commonly given to patients
with TMD symptoms, with the aim to inform about risk
behavior and risk factors for TMD symptoms and on how to
influence or change harmful habits and about relaxation in
general as well.

The aims of the study was to evaluate the program for
health information regarding TMD symptoms among adoles-
cent girls and to study the possible effects of the health
information on symptoms of TMD.

Materials and methods

Two high schools in Gothenburg, Sweden, with pupils
recruited from different socio-economical areas, were chosen
for the study. With the approval of the headmasters and
school nurses, girls from five first-year classes in three differ-
ent programs, altogether 80 pupils, were invited to partici-
pate in the study. Sixty girls, mean age 16 years (15–17),
accepted to participate and were included. Their respective
school programs were science (14 students), economics (15)
and the arts (31). Both students with and without symptoms
were included.

The authors made a personal visit to the classes one week
in advance and informed about the purpose and perform-
ance of the study, that participation was voluntary and that
the meetings were going to be held directly after the end of
the school day. Written information about the study was
given to the girls. Their parents also received written infor-
mation and were given the opportunity to consent to their
daughters participation in the study. The study was approved
by the Gothenburg ethical committee (Reg.no. 400-14).

Questionnaire regarding reported symptoms

Before the health information session, all participants
completed a standardized questionnaire regarding symp-
toms of the jaws, face and head during the preceding
three months, as well as oral parafunction and general
health:

1. Symptoms of TMD and frequency (never/rarely, 1–2
times/month, 1–2 times/week, 3–4 times/week or daily);
tiredness of the jaws, joint sound, headache, pain of the
face or jaws, difficulties when opening wideor locking of
the jaw.

2. Whether the reported symptoms had necessitated con-
sumption of analgesic (yes/no) or sick leave from school
(days/month).

3. Evaluation of the symptoms according to the Numerical
Rating Scale (NRS): 0–10 (0¼no pain to 10¼ worst pain
imaginable).

4. Reported oral parafunctions and frequency (never/
rarely, 1–2 times/month, 1–2 times/week, 3–4 times/
week or daily); bruxing during sleep, clenching or brux-
ing when awake, pressing the tongue to the front teeth
or palate, biting the lips, biting the nails or use of chew-
ing gum.

5. Any oral piercings and their location.
6. General health on a five-point scale (0¼ very good to

4¼ very bad).

The intervention

Structured information was given about the normal temporo-
mandibular system and the bite, about risk factors for TMD
symptoms and ways to handle and change risk factors like
oral habits and stress factors. There was also, brief informa-
tion about general relaxation, mindfulness [27] and basic
body awareness [28]. The information followed a strict manu-
script that was constituted by two dentists working together,
to groups of 8–10 girls on two occasions, each lasting
40min, with one week between sessions. Relaxation instruc-
tion and training were given on both occasions and took
8.5min. For those who wanted, the relaxation instructions
were sent to their mobile phones. The health information is
presented in Table 1 and the girls were prompted to practice
what they had been taught.

At the end of the second meeting, the students submitted
their opinions anonymously about the information and train-
ing, as well as suggestions on how to improve the informa-
tion, by answering five questions:

a. The length of the information? (too long, enough or too
short).

b. The content of the information? (grading 1–5, from not
interesting to very interesting).

c. The understanding of the information? (grading
1–5, from no understanding at all to complete
understanding).

d. Estimation of the benefit of the information on NRS
(0¼no value to 10¼greatest possible value).
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e. Do you practice what you have been taught to influence
your symptoms (yes (several times/week, 1–2 times/
week, 1–2 times a month or periodically) or no?)

Three-month follow-up

Three months after the information sessions, one of the
authors visited the classes and the girls responded again to
the same questionnaire as at baseline. Fifty-eight girls (96%)
participated in the follow-up and two girls were absent due
to illness on the follow-up day.

Data processing

The questionnaires and the comments to the information
provided, were compiled and processed using the SPSS
software(SPSS Inc., Chicago, IL). For comparison of reported
symptoms and parafunctional behavior from the start to fol-
low-up, as well as differences between schools and programs,
the Students t-test, the Chi2, McNemar’s tests and the
Wilcoxon signed rank test were used.

The health information program (Table 1)

Information about the normal anatomy and function of the
jaw system; knowledge on how the lower jaw relates to the
skull, possible jaw movements, chewing and the resting pos-
ition of the mandible, that the right and left sides of the jaw
are connected and that both sides are active when the jaw is
moved. The TMJ can be felt in front of the ear with the fin-
gertips when opening or closing the mouth.

Information about the muscles of the masticatory system;
knowledge on different activities requiring muscle work and
tension like chewing, swallowing, speaking or singing.
Information about interaction between the muscles, about
prolonged work/activity potentially leading to overloading,
about the normal habitual position with the muscles at rest
and the front teeth apart (the distance depending of the
head position) and about the tension of the biting muscles
interacting with the tension of the neck muscles was demon-
strated. Instructions were given about exploration of the
moving capacity of the mandible in all directions and about
training on how to break muscle tension by stretching,

Information about the occlusion; knowledge on the bite
change and the teeth movement due to pressure e.g. from

braces, tongue pressure or from biting, that the teeth nor-
mally occlude differently when biting in different positions
and that tooth contact always requires muscle work/tension
was provided.

Information about oral habits; that what is usually done
feels normal and right, even if it is unhealthy and that
extended clenching may become an unconscious habit caus-
ing jaw problems. Pressing the tongue onto the palate, biting
the nails or lips and prolonged gum chewing are other
examples of habits that may cause symptoms. However, hab-
its can be changed.

Information about general muscle tension; knowledge on
circumstances that may increase general tension, such as
concentrating hard, strong psychological pressure (maybe
from oneself), worries or having a lot to think about and
pain somewhere in the body. Mental tension may give rise
to muscle tension, but we all differ in sensitivity and while
one person may shrug at something, the next person may
experience great discomfort.

Information about the effects of physical activity;
Information was also provided as how the tension could be
reduced by physical activity or general relaxation like mind-
fulness, yoga, suggestive relaxation, chi gong and regular
physical training .

One method of general relaxation was instructed and
practiced with the participants sitting or lying down (a com-
bination of progressive relaxation with increased awareness
of tension in the body and suggestive relaxation with the
focus on breathing and the weight and load of the body,
and the calm feeling of the body).

Results

There was a difference between the schools regarding par-
ticipation in the program; 80 and 54%, respectively, of those
invited, with the smaller number for the school with more
students from lower socio-economic circumstances.

Opinions about the content of the program

The length of the information was found appropriate by 97%
of the girls, 94% found the information highly interesting
and 7% very interesting (the highest score). Ninety-two per
cent of the girls reported complete understanding while 8%
reported good understanding.

Table 1. Schematic content and length of the preventive health information and training given at two meetings of 40min each.

First meeting Minutes Second meeting Minutes

Introduction: Background and purpose of the
program

10 Discussing last meeting, questions 5

Normal function and activity: Of the jaws,
muscles, joints and bite and their interaction

10

Risk behaviors and risk factors: Muscle tension
and different parafunctions

5 About habits, general tension and comorbidity 5

Prevent symptoms and change habits: Jaw train-
ing and relaxation

5 Importance of physical activity and how to
change habits

10

General relaxation methods: instruction and
practical training

10 Discussing the home training and repeated
training

10

Questions and discussion on questionnaire
answering

5
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Reported benefit of the program

Ninety per cent reported the benefit to be of grade 5 or
above (grades 0–10) and 10% of grade 3–4. At the follow-up,
70% of the girls stated that the program had given them
some tools to influence their jaw and head symptoms and
77% reported that they used what they had learned to some
degree. Information and training in groups were preferred
by 97%.

To improve the intervention, a majority suggested that
the information should be scheduled during school hours.
The instructions into general relaxation and basic body
awareness were the most appreciated parts.

Reported symptoms in the study group

Headache was reported at baseline with a frequency of 3–4
times/week or daily by 7% of the girls and 1–2 times/week
by 42%, while at the follow-up the numbers were 5 and
30%, respectively. The girls reporting ‘never or rarely” having
a headache was 11% at baseline and 26% at follow-up
(p¼ .002). Other symptoms reported to occur once a week or
more often were tiredness of the jaws (16%), joint sounds
(30%), facial pain (5%), difficulty opening wide (7%) and lock-
ing sensation (8%). There were changes in the frequency
between the two occasions in both directions, with symp-
toms occurring both more frequently and more rarely. A sig-
nificant overall decrease of the symptom frequency was
noticed for headache (p¼ .002) and joint sounds (p¼ .053).

The mean intensity of the symptoms according to the
NRS was 3.25 (SD ¼2.44) before the intervention, with 28%
scoring 5 or higher, while at the follow-up, the mean inten-
sity was significantly lower, at 2.43 (SD ¼1.98), with 16%
scoring 5 or higher (p¼ .025). Sick leave due to symptoms of
the head and jaws during the previous three months was
reported by 32% at baseline, compared with 17% at follow-
up (p¼ .053). The reported analgesic consumption due to
jaw and head symptoms was 73% at baseline versus 36% at
follow-up (p< .001).

Reported parafunctions

Use of chewing gum 1–2 times a week or more was reported
by 79% at baseline, while at follow-up was reported by only
55%. Eight per cent reported a ‘never or rarely’ chewing gum
at baseline, while at follow-up this was reported by 22%
(p¼ .002). For other parafunctional habits, a decrease of the
frequency was noticed for most habits; however, with no
statistically significant changes.

Four girls (6%) had oral piercings and the ornaments were
all located in the tongue. Three of those girls reported TMD
symptoms of minor degree, according to the NRS.

Discussion

The program for health information was well perceived and
the study shows that such information, given in groups, may
reduce TMD symptoms in the short term in 16-year-old girls,

an age with a high incidence of TMD symptoms [11,12]. To
test the program, only girls were chosen, as girls are more
often diagnosed with TMD symptoms than boys and also
have significantly more severe symptoms than boys
[5,11–15]. The two schools included in the study were delib-
erately chosen due to their differences regarding demo-
graphic areas, to allow for the inclusion of participants with
different psychosocial study environments and school pro-
grams with different contents and expectations.

The number of dropouts, non-participants, was relatively
small (20%), but there were more drop outs at the school
with poorer socio-economic circumstances, which may have
influenced the results somewhat. It could also be an indicator
of a different degree of interest in health information and
may reflect the possibility of changing risk behavior in differ-
ent populations. There was a slight difference between how
the health information was received with somewhat less
appreciation among the science students, perhaps because
of the ‘soft’ nature of information and training.

The amount and degree of TMD symptoms among the
girls in the study were comparable to those in previous
reports [13,29] and the group studied was regarded as repre-
sentative of their age and gender. A standardized question-
naire was used to gain information about experienced
symptoms of TMD and parafunctions. Self-reporting has been
suggested as the criterion standard regarding subjective
experiences and questionnaires have shown good reliability,
both regarding the NRS and other numerically answered
questions [30]. A strong correlation between self-reporting of
bruxism and clinically based diagnoses has been found [31];
however, difficulty to remember experienced pain has to be
considered [32].

Headache has been strongly associated with TMD and
headache seems to precede other TMD symptoms [33].
Headache once a week or more often was frequently
reported in this study, but the frequency decreased to fol-
low-up and the group with headache ‘never/rarely’ increased.
This could be an effect of the health information and relax-
ation training, as expected based on other studies [22–24];
however, the frequency of headache fluctuates and is also
associated with many other factors than jaw tension, which
may have influenced the frequency.

The negative impact of TMD symptoms on quality of life
is known [11] and this was obvious also in this study. The
significant reduction in analgesic consumption and sick leave
from school by the three-month follow-up could be an effect
of the health information program and the overall severity of
the TMD symptoms according to the NRS scale, was signifi-
cantly lower at follow-up when compared with at the base-
line. This might indicate a decrease in the intensity of
symptoms after the health information, but could also be
due, in part, to the fluctuation of TMD symptoms [34].

Reported oral parafunctions decreased to follow-up, but
statistically significantly only regarding the use of chewing
gum, which is probably an effect of the health information.
Increased awareness of oral habits and symptoms, is another
factor influencing the reported frequency, which probably
increased reported parafunctions and symptoms of which
the girls were previously unaware. The health information
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provided was appreciated and many students suggested that
the information should be scheduled as a part of the general
health promotion activities.

The weakness of the study is that the intervention pro-
gram was tested in a small group of adolescents and with no
controls. To our knowledge there has not been any such pre-
ventive intervention tested before and the aim was to study
the perception to such health information among adoles-
cents. The results are promising and many of the girls sug-
gested that the information should be scheduled during the
school-day. However; the method must be tested during a
longer period of time and compared with a control group to
be able to determine whether preventive health information
could influence the incidence and degree of pain and dys-
function of the jaws and head.

Conclusion

The structured health information, given in groups, about the
jaw system, the function and TMD symptoms was well
received by 16-year-old high school girls. The results of the
study indicate that preventive health information can influ-
ence risk factors and the frequency of TMD symptoms.
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