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Abstract

Background: The purposes of this study were to assess the prevalence of temporomandibular disorders symptoms
and signs and the bite force in pediatric patients with idiopathic musculoskeletal pain syndrome and to compare to
healthy control individuals paired by gender and age.

Methods: Forty consecutive patients (32 girls) from our outpatient pediatric rheumatology pain clinic with diagnosis of
idiopathic musculoskeletal pain syndrome were included in this study. Twenty healthy subjects (16 girls) were
considered the control group. All individuals were interviewed according to a standardized questionnaire concerning
the presence of orofacial pain and functional impairment, and were submitted to a clinical evaluation following a
structured protocol. After that the bite force was measured.

Results: Twelve patients met the ACR criteria for fibromyalgia, and 28 presented the diagnosis of pain
amplification syndrome. The mean age of patients was 13.1 years (range, 6–18 years) and of controls was 12.
8 years (range, 6–18 years) with no significant difference. Orofacial symptoms occurred in 25 patients (62.5%)
and in 3 controls (15%) (p = 0.0014). Sixteen (40%) patients and four (20%) controls presented pain during
mandibular function with no significant difference. Although both pain groups presented separately more
frequently orofacial symptoms and pain on palpation than the controls, maximal voluntary bite force was
similar between patients and controls, between both patient groups and between the two pain groups
and controls.

Conclusions: Our findings indicate that temporomandibular disorders symptoms were more prevalent in
patients with idiopathic musculoskeletal pain syndrome than in healthy controls. However the bite force
was not different among the groups.

Background
Chronic musculoskeletal pain in children is common,
affecting 10–20% of schoolchildren [1]. Although a
serious underlying disease is not the cause in most cases,
some may be life-threatening or potentially crippling [2].
A number of children may develop an idiopathic chronic
musculoskeletal pain syndrome (IMPS) and become

disabled [3]. This syndrome includes three entities:
growing pains (limb pain), pain amplification syndrome
and fibromyalgia.
Pain amplification syndrome is a condition where

patients develop an abnormal pain sensitivity [4].
Fibromyalgia (FM) is currently defined as chronic wide-
spread pain with allodynia or hyperalgesia to pressure
pain [5]. FM may coexist with other clinical conditions
such as temporomandibular disorders (TMD).
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TMD is a term that includes clinical disorders involv-
ing the masticatory muscles, the temporomandibular
joints (TMJ), and associated structures [6]. The most
prevalent reported TMD’s symptoms in children and ad-
olescents are headaches, TMJ sounds, difficulty in mouth
opening, jaw and facial pain, impaired chewing ability
and the most common clinical signs of TMD are TMJ
and muscle tenderness, limitation of mandibular move-
ments, and TMJ sounds [7].
It has been shown that adult patients with FM have a

high prevalence of orofacial signs and symptoms,
ranging from 33 to 97% [8–11].
Bite force (BF) is an indicator of the functional state of

the masticatory system in children, and can be consid-
ered one of the key determinants of the masticatory per-
formance [12, 13]. Signs and symptoms of TMD have
been suggested to affect BF measurements [14]. It has
been reported that pain in the masticatory muscles and
TMJ can cause significant changes in the maximal BF
when compared to individuals without such pain [15].
To the best of our knowledge, there is no study address-
ing BF in pediatric IMPS patients.
The objectives of the present study were to assess the

prevalence of TMD symptoms and signs in pediatric pa-
tients with IMPS and controls, and to measure the BF in
those patients and to compare them to healthy control
individuals paired by gender and age.

Methods
Patients
This was a cross-sectional study where sixty-three
consecutive patients with diagnosis of IMPS from our
outpatient pain clinic in the pediatric rheumatology div-
ision were evaluated and forty were included in the final
sample. IMPS was defined by the presence of generalized
musculoskeletal pain in 3 or more areas of the body for
at least 3 months, and these symptoms are not explained
by other causes or diseases [3]. FM was characterized by
widespread musculoskeletal pain associated with fatigue,
sleep, memory and mood issues [5] and pain amplifica-
tion syndrome was defined as by the presence of muscu-
loskeletal pain without a well-defined organic basis.
Twenty healthy subjects were considered as control

group.
The inclusion criteria were patients with IMPS (FM

and pain amplification syndrome) as defined in the
literature [3, 5]. Healthy subjects who were referred for
control orthodontic evaluation were included as control
group and were gender and age matched to the patients.
Other inclusion criteria for both groups were the pres-
ence of the permanent central incisors completed
erupted, first permanent molars in occlusion, and the
absence of dental related pain. Twenty-three patients

were excluded because they presented problems with
their teeth in the areas where the BF was measured.
After informed consent was obtained, demographic and

clinical data were collected from the patients’ medical
records.

Methods
All patients underwent a rheumatologic examination
performed by a single pediatric rheumatologist, and an
orofacial examination performed by a single dentist.
These examinations were scheduled for the same week.

Assessment of subjective symptoms of the TMJ
The subjects were interviewed according to a standardized
questionnaire concerning the presence of pain and func-
tional impairment. Patients and their parents answered
questions regarding the presence of headaches, abdominal
pain, TMJ or masticatory muscle pain at rest or during
functional mandibular movements, impaired maximal
mouth opening and impaired chewing ability. The ques-
tions were answered by categorical (yes/no) responses.

Clinical examination
Only one blind assessor (dentist) performed the clinical
evaluation following a structured protocol. The following
registrations were made:

– Maximum mouth opening between the incisal edges
of the front teeth (in mm) was measured using a
millimeter ruler and adjusted for overbite and open
bite as necessary. The subjects were asked to open
his or her mouth as widely as possible. The patients
performed the movements without any help from
the examiner. Limitation of opening was defined as a
range of movement in the central incisor region of
less than 40 mm from the fully occluded to maximal
open position [16, 17].

– Presence of pain on palpation on facial sites (6 sites):
– Presence of tenderness on lateral digital palpation

of the TMJ on either side (2 sites);
– Presence of tenderness on digital palpation of the

masseter and temporalis muscles on either side
(4 sites);

– Presence of pain on function: during active
mandibular movements (open, laterotrusion and
protrusion).

Bite force measurement
The BF registration procedure was carefully explained to
all participants. Subjects sat in an upright position
without head support. The BF was measured unilaterally
in the area of the first permanent molars (right and left
sides) and central incisors region, using a calibrated
dynamometer (Crown DBC, Oswaldo Filizola, São Paulo,
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SP, Brazil). The stainless steel rods were 40 mm long X
12.7 mm wide X 13.5 mm thick. A piece of simple dispos-
able foam tape (15 mm long X 13 mm wide X 4 mm tall)
covered the BF application site. The peak force measure-
ments were displayed digitally on its screen and recorded
for further analysis. The dynamometer was cleaned with
alcohol, a piece of sterile latex encased the device and it
was replaced after each subject evaluation. Subjects were
instructed to bite as hard as possible. The measurements
were repeated three times, with one-minute rest between
them. The highest value from the three recordings was
considered as the maximal BF. The same operator per-
formed all measurements. BF was not taken if the anterior
teeth or the first permanent molars were not completely
erupted or if they had had extensive restorations. The
measured BF was calculated in Newton (N) and displayed
digitally.
Written informed consent was obtained from all

participants. This study was reviewed and approved by
the local Medical Ethics Committee.

Statistical analysis
In order to verify the association between the variables
presence of headaches, abdominal pain, and TMD symp-
toms and signs in the two patient groups, Pearson’s chi-
square test and Fisher’s exact test were used. These tests
were also used to evaluate the association between the
TMD symptoms and signs in each patient group and the
control group. Student’s t-test was used to verify the
variation of age, maximal mouth opening capacity, and
the BF measurements between each patient group and
the control group. The STATISTICA 12.7 (Dell®)
program was used for the statistical analysis. The level of
significance was set to 5% (p < 0.05).

Results
This study included 40 patients with IMPS. Twelve met
the ACR criteria for FM (11 girls), and 28 (21 girls)
presented the diagnosis of pain amplification syndrome.
The mean age of patients was 13.1 years (range, 6–
18 years) and of controls was 12.8 years (range, 6–18 years)
with no significant difference (p = 0.464) (Table 1).
TMD symptoms occurred in 25 patients (62.5%) and

in 3 controls (15%) (p = 0.0014). Sixteen (40%) patients
and four (20%) controls presented pain during mandibu-
lar function (p = 0.2081). During palpation, 36 (90%)
patients and only six (30%) controls complained about
pain at least in one site (p < 0.0001) (Table 1). In
addition, the mean measurement of the vertical range of
motion of the mandible during maximum unassisted
opening was 48.9 mm (ranging from 37 to 50 mm) in
patients and 43.4 mm (ranging from 40 to 64 mm) in
control group.

When we compared the two pain groups we observed
that the FM group complained more frequently of soft
tissue swelling over the TMJ (p = 0.0175). We did not
find any difference in relation to the frequency of the
complaint of headaches or abdominal pain between
them. Both pain groups presented similar TMD signs,
but there was a statistically difference between the
frequency of 4 or more painful sites on palpation in FM
patients compared with pain amplification syndrome
patients (p = 0.0375). All other features did not present
significant differences between the two patient groups
(Table 2).
Each pain group presented more frequently TMD

symptoms and pain on palpation than the controls
(Table 3).
Maximal voluntary BF was similar between patients

and controls (Table 1), between both patient groups
(Table 2) and between the two pain groups and controls
(Table 3).

Discussion
TMD symptoms and signs in pediatric patients with
idiopathic musculoskeletal pain conditions were evalu-
ated in this study. In this pioneer study, we observed
that TMD symptoms and pain on palpation were more
frequent in patients than in controls.
In relation to gender we found a greater prevalence of

girls in our consecutive sample. It is known that chronic
pain in females involves several factors such as behavior,
hormones, morphological characteristics, and emotion.
Pereira et al. showed that female adolescents are more
likely to experience TMD than males [18]. It is important
to note that females generally have lower pain thresholds
than males [19].
FM and pain amplification syndrome patients presented

more pain on palpation when compared to controls. The

Table 1 Demographic and Temporomandibular Disorders
(TMD) symptoms and signs and bite force measurement of
patients and controls

Controls Patients p

TOTAL (n) 20 40

Girls (%) 16 (80.0) 32 (80.0) 0.998

Age (mean) 12.8 years 13.1 years 0.464

TMD symptoms (%) 3 (15.0) 25 (62.5) 0.0014*

Pain on palpation (%) 6 (30.0) 36 (90.0) < 0.0001*

Pain on function (%) 4 (20.0) 16 (40.0) 0.2081

Bite force (mean), in N

Anterior 143.3 139.7 0.811

Right side 313.2 337.9 0.386

Left side 314.7 353.0 0.107

N Newton, TMD Temporomandibular Disorders
*-statistically significant difference at p ≤ .05
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Table 2 Temporomandibular Disorders (TMD) symptoms and signs and bite force measurement between the two pain groups

Fibromyalgia Pain amplification
syndrome

Total % p value

n (40) 12 28 100%

TMD symptoms (25) 9 16 62.5 p = 0.4774

Pain in the face (13) 6 6 30 NS

Pain during mastication (7) 1 6 17.5 NS

Tiredness during mastication (18) 6 11 42.5 NS

Soft tissue swelling over the TMJ (7) 5 2 17.5 p = 0.0175*

TMJ sounds (8) 2 6 20 NS

TMD signs

Pain on function (17) 6 10 40 NS

Opening (14) 4 9 32.5 NS

Protrusion (7) 2 5 17.5 NS

Right laterotrusion (12) 5 6 27.5 NS

Left laterotrusion (7) 3 4 17.5 NS

Pain on palpation (36) 12 24 90 NS

Number of painful sites

0 (4) 0 4 10

1 (2) 0 2 5

2 (0) 0 0 0

3 (3) 0 3 7.5

4 (11) 4 7 27.5

5 (3) 2 1 7.5

6 (17) 6 11 42.5

Frequency of 4 or more painful sites (31) 100% 67.80% 77.5 p = 0.0375*

Maximal mouth opening capacity (mean) 51.58 mm 47.85 mm NS

Bite force (Newton)

Anterior 154.6 133.3 NS

Right side 344.9 334.9 NS

Left side 343.7 357 NS

N Newton, TMJ Temporomandibulat Joint, TMD Temporomandibular Disorders, NS not significant
*statistically significant difference at p ≤ .05

Table 3 Temporomandibular Disorders (TMD) symptoms and signs and bite force measurement of the two patients groups and
controls

Controls Fibromyalgia p Pain Amplification
Syndrome

p

TOTAL (n) 20 12 28

TMD symptoms (%) 3 (15.0) 9(75) 0.001* 16(57.1) 0.003*

Pain on palpation(%) 6 (30.0) 12(100) 0.0001* 24(85.7) 0.0001*

Pain on function(%) 4 (20.0) 6(50) 0.102 10(35.7) 0.252

Bite force (mean) in N

Anterior 143.3 154.6 0.629 133.3 0.527

Right side 313.2 344.9 0.377 334.9 0.479

Left side 314.7 343.7 0.444 357 0.157

N Newton, TMD Temporomandibular Disorders
*statistically significant difference at p ≤ .05
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most important TMD feature is pain, followed by
restricted mouth opening capacity and joint sounds as
observed by Manfredini [20]. When we compared our
findings with this study, we observed a considerable differ-
ence, mainly the absence of functional alterations such as
restricted mouth opening capacity. Furthermore, we also
did not find a difference in BF between patients and con-
trols. These results were unexpected since these patients
should have presented the same findings as other patients
with TMD symptoms.
BF is an indicator of normal masticatory function, but

many factors may influence the values found for this
parameter. Facial structure, general muscular force, gen-
der, state of dentition, and signs and symptoms of TMD
are some of them [21, 22]. Lower BF was found among
adolescents with TMD [23]. Kobayashi et al. did not de-
tect an association between TMD and BF [24]. Similarly,
we did not find differences between the pain of patients
and controls in relation to BF, even when we compared
the two patients groups with the control group and
when BF was compared between the two pain
conditions.
We found a high prevalence of TMD complaints in

our patients with idiopathic musculoskeletal pain, how-
ever these complaints did not correspond to the clinical
signs. But interestingly, although they presented pain
very frequently on palpation they did not present alter-
ations in other clinical parameters such as pain on func-
tion, limited mouth opening capacity or lower maximal
BF. These findings indicate the need of functional testing
for an accurate differential diagnosis with TMD and the
appropriate management of those signs and symptoms.
One possible explanation for this could be that individ-
uals with idiopathic musculoskeletal pain should be con-
sidered as having a somatoform disorder. Somatisation
refers to individuals who report symptoms that have no
organic cause, or who report symptoms that greatly
exceed those expected by the physical condition [2].
The limitations of this study are the small number of

patients and the heterogeneity of clinical features that
these patients present.
Health professionals who take care of children and

adolescents with IMPS should always consider the sub-
jective symptoms related to the orofacial region and the
need of an accurate differential diagnosis with TMD;
this could provide valuable information for the appro-
priate conservative management with a multidisciplin-
ary approach.

Conclusions
In conclusion, our findings indicate that TMD symptoms
were more prevalent in patients with IMPS than in
healthy controls. However, the bite force was not different
among the groups.
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