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introduction: The etiology of temporomandibular disorders (TMD’s) is currently con-

sidered multifactorial, involving psychological factors, oral parafunctions, morphologi-

cal and functional malocclusion. Objectives: In keeping with this reasoning, we evalu-

ated children who seek preventive orthodontic treatment, to better understand their 

grievances and to assess the prevalence of TMD signs and symptoms in these patients. 

Methods: Two examiners evaluated 65 children aged 6 to 11 years. Results: In our 

sample, bruxism featured the highest prevalence rate, whereas atypical swallowing dis-

played the highest rate among predisposing factors. Conclusion: We therefore recom-

mend that the evaluation of possible TMD signs and symptoms in children be adopted 

as routine in the initial clinical examination.
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inTRODuCTiOn

Temporomandibular disorder (TMD) is a 

generic term that encompasses signs and symp-

toms involving the masticatory muscles, tem-

poromandibular joint and associated structures. 

TMD etiology is currently considered multi-

factorial, involving psychological factors, oral 

parafunctions, morphological and functional 

malocclusion. There is growing evidence that 

temporomandibular joint (TMJ) dysfunctions 

may originate in early craniofacial develop-

ment and that early signs and symptoms of TMJ 

problems are frequently associated with mor-

phological malocclusions.10



Factors predisposing 6 to 11-year old children in the first stage of orthodontic treatment to temporomandibular disorders

Dental Press J Orthod 88 2010 May-June;15(3):87-93

TMJ dysfunction studies have always been 

more geared towards adult diagnosis and treat-

ment, with all this adult information being ex-

trapolated to children. Although some condi-

tions are similar major differences exist, such 

as the stage of craniofacial growth and develop-

ment and the extreme ability exhibited by chil-

dren in adapting to changes in the masticatory 

system.11 Some conditions such as malocclu-

sion, bruxism, sucking habits and psychological 

behavior may be related to TMJ dysfunction 

symptoms and signs. The dysfunction is more 

common in tense/nervous children. Recurrent 

headaches may be indicative of this problem, 

whereas certain malocclusions and sucking hab-

its can cause dysfunction symptoms.4

Open bite patients have been positively as-

sociated with muscle tension, and patients with 

crossbite, negative or excessively positive overjet 

are related to joint noises. These occlusal charac-

teristics have a statistically significant correlation 

with TMD signs and symptoms, and this correla-

tion is greater in young adults.13 

Professionals are strongly advised to perform 

an anamnesis with all patients who come to the 

office, regardless of their apparent need or lack of 

need for treatment, in order to identify subclini-

cal TMD signs and symptoms. 

Children evaluations performed by means 

of a clinical examination and patient history 

have revealed a 16% to 27% prevalence1,2,12 of 

temporomandibular disorders and the presence 

of symptoms such as headache, earache and/

or tinnitus, and ear clicks in most children,2,5,14 

as well as a high prevalence of parafunctional 

habits, especially mouth breathing and brux-

ism.3,15 Therefore, any factor capable of inter-

fering with the optimal functioning of the sto-

matognathic system can cause the emergence 

of one or more signs or symptoms.2,3

More recently, it was found that in any 

given group of children the habit of nail bit-

ing (onychophagy) can be found in 47.5% of 

the children, the habit of gritting or grinding 

teeth (bruxism), in 35%, followed by headache 

(22.5%), TMJ noises (18.7%) and earaches or 

pain in the TMJ region (13.7%). The most fre-

quently found malocclusions were anterior open 

bite (56.2%) and posterior crossbite (38.7%).15

Although the factors underlying these con-

ditions, such as occlusal problems, parafunc-

tions and emotional state are well known, 

we cannot as yet determine to what extent 

each of these, alone or in combination, may 

indicate that the patient will develop tem-

poromandibular disorder. Be it as it may, the 

examination of children and adults for signs 

and symptoms of TMJ dysfunction should be 

adopted as a routine procedure in the initial 

clinical examination.14,15,16 

Therefore, our goal is to contribute to the ex-

isting knowledge on TMD in children by moni-

toring its development in order to better under-

stand its origins and predispositions. 

MATeRiAL AnD MeTHODs

Our sample consisted of 65 male and female 

patients whose ages ranged from 6 to 11 years, 

selected from among the patients applying for 

orthodontic treatment in the Children’s Clinic 

of the School of Dentistry, UMESP.

To allow us to gather data on the presence 

of TMD signs, all patients were identified and 

evaluated by means of a standardized clinical 

examination. Evaluations were performed by 2 

examiners. All examinations were performed at 

the Clinic of the School of Dentistry, UMESP.

All participants in this study underwent an 

evaluation that consisted of the following:

1) Anamnesis (patient history).

2) Clinical Examination.

Anamnesis

Anamnesis or patient history is an interview 

conducted with the purpose of learning about 

the patient’s symptoms. Since it is a subjective 
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analysis, which depends on the patient’s cogni-

tion and his or her age group, the assessment 

was performed using a literature-based question-

naire12 administered to the subjects’ parents or 

legal guardians (Table 1).

TABLE 1 - Patient history form. 

Methodist University of São Paulo 

Children´s Clinic (2004)

Patient history form for TMD diagnosis

Name:____________________age_____

Address:_______________________________

Telephone No.:_______________________________

1) Do you have difficulty opening the mouth?

(   ) Yes (   ) No

2) Do you find it difficult to move your mandible 

sideways?

(   ) Yes (   ) No

3) Do you feel any discomfort or muscle pain when chewing?

(   ) Yes (   ) No

4) Do you have frequent headaches?

(   ) Yes (   ) No

5) Do you feel pain in the neck and/or shoulders?

(   ) Yes (   ) No

6) Do you feel earaches or pain near the ear?

(   ) Yes (   ) No

7) Have you noticed any noises in the TMJ?

(   ) Yes (   ) No

8) Do you consider your bite “normal”?

(   ) Yes (   ) No

9) When chewing food, do you use only one side of your mouth?

(   ) Yes (   ) No

10) Do you feel pain in your face when you wake up in the morning?

(   ) Yes (   ) No

11) Have you ever felt your jaw “lock up” or “dislocate”?

(   ) Yes (   ) No

12) Have you ever been treated for unexplained facial pain 

or any TMJ problem?

(   ) Yes (   ) No

13) Do you grind your teeth? (bruxism)

(   ) Yes (   ) No

Clinical examination
The physical examination consisted in eval-

uating the malocclusion features, palpating the 

masticatory muscles and the TMJ, TMJ auscul-

tation, measuring the degree of mouth opening 

and observing any midline shifts (Table 2).

Inspection

The clinical examination revealed the mor-

phofunctional characteristics of the occlusion, 

such as malocclusion classification according to 

Angle, crossbite, open bite, early tooth loss, tooth 

crowding, oral habits such as sucking, swallowing 

and phonation.

Palpation

I) Muscle palpation

The following regions were palpated in a 

systematic manner: Deep masseter, superficial 

masseter, anterior and posterior portions of the 

temporal muscle. Palpation was performed by 

applying digital pressure, using the middle fin-

gers of the left and right hands and palpating the 

muscles on both sides simultaneously. Muscle 

pain on palpation was recorded only if palpation 

produced a sharp reaction in the patient, or if 

the patient reported that the palpated area felt 

distinctly more sensitive than the corresponding 

structures on the opposite side.

II) TMJ palpation

The temporomandibular joints were pal-

pated laterally, at first with the patient’s mouth 

closed and shortly thereafter, while the patient 

was opening and closing the mouth. Palpation 

was performed using the middle fingers of both 

hands on the lateral portions of the two joints 

simultaneously. Only the sharp reactions of pa-

tients to palpation were recorded.

TMJ auscultation

Joint noises were evaluated without the aid 

of a stethoscope during the opening and closing 
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Patient____________________________________________________

ID________

Age____________  

Gender_______  

Address :____________________________________________________

Phone No.:_________________________________________________________

1 - Muscle palpation:

      a - Deep masseter (0) ___ (1) ___ (2) ___ (3) ___ 

      b - Superficial masseter (0) ___ (1) ___ (2) ___ (3) ___

      c - Anterior temporal muscle (0) ___ (1) ___ (2) ___ (3) ___

      d - Midtemporal muscle (0) ___ (1) ___ (2) ___ (3) ___

      e - Posterior temporal muscle (0) ___ (1) ___ (2) ___ (3) ___

      f - Medial pterygoid (0) ___ (1) ___ (2) ___ (3) ___

      g - Upper lateral pterygoid (0) ___ (1) ___ (2) ___ (3) ___

      h - Lower lateral pterygoid (0) ___ (1) ___ (2) ___ (3) ___

      i  - TMJ (0) ___ (1) ___ (2) ___ (3) ___

2 - TMJ auscultation

      normal  (   )

      click  (   ) opening  (   ) right laterality  (   ) left laterality  (   )  protrusive  (   )

      crepitation  (   ) opening  (   ) right laterality  (   )  left laterality  (   ) protrusive  (   )

3 - Maximum Opening
                 >40 mm ____           <40 mm ____

pain: Yes (  ) No (   )

4 - Mandibular opening path

•Noshift()

•Shiftcentralizedatmaximumopening() Right  (   ) Left  (   ) 

•Shiftaccentuatedatmaximumopening() Right  (   ) Left  (   )

TABLE 2 - TMD physical examination form.

movements of the mouth, as well as the right and 

left lateral movements and mandible protrusion.

Recording the movement of mouth opening

We used a millimeter ruler (DesetecTM) to 

record the linear measurements of maximum 

mouth opening, measured from maximum ha-

bitual intercuspation (MHI). Maximum mouth 

opening was measured by instructing patients to 

open their mouth to the fullest, and by measur-

ing the distance between the incisal edges of the 

opposite upper and lower incisors.

Patients were inquired whether they felt any 

pain during these movements, but we only re-

corded the presence of pain when it was clearly 

identified by the patient.

During this phase we also noted their mandi-

ble opening and closing pattern and only record-

ed midline shifts greater than or equal to 2 mm.

ResuLTs AnD DisCussiOn

Data were tabulated and distributed in graphs 

(Figs 1, 2, 3 and 4) and data prevalence was eval-

uated using a percentage rate. 

The study was conducted with children who 

applied for orthodontic treatment at the School 

of Dentistry, UMESP. Sixty-five patients were se-

lected, consisting of 38 female (58.46%) and 27 

male (41.54%) subjects.

Among the symptoms reported, headache 

was the most frequently found (55.38%), corrob-

orating other authors,2,3,5 with 38.46% of females 
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reporting this condition, compared with 16.94% 

of males. The second most frequent complaint 

was earache (23.07%). These data are difficult to 

compare because the concept of headache and 

earache may be related to other pathologies. This 

study did not investigate the source of such pain, 

which can result from a series of problems other 

than TMJ dysfunction.

The prevalence of tenderness to palpation of 

masticatory muscles was 52.30%, which is high 

compared to the findings of Almeida et al.2 Twen-

ty percent of the sample exhibited sensitivity in 

the masseter and 4.61% in the temporal muscle. 

Upon lateral palpation, 20% of the patients 

reported TMJ pain, a finding that was similar 

to that of Almeida et al2 (21.7%), lower than 

Guedes and Bonfante5 (30%) and higher than 

Cyrano et al3 (5.55%). 

Joint noises, typical of TMJ dysfunction, af-

fected 16.9% of the sample, i.e., 6 female (9.23%) 

and 5 male (7.6%) patients.

Bruxism was reported by 38.46% of the sam-

ple (21.53% female and 16.9% male subjects). 

These data are similar to the findings of Cyrano 

et al,3 but slightly higher than other studies that 

found rates ranging between 7% and 20%. Preva-

lence of this habit was foremost among girls. This 

finding has been justified by several authors as 

being due to the faster development and height-

ened tension experienced by the female gender.

Similar to other findings, the least frequent-

ly reported signs were difficulty in opening 

the mouth (1.54%) and moving the mandible 

(3.07%). It is highly likely that the absence of 

these signs is due to the adaptability of the child 

at a stage of primary and mixed dentition, when 

the stomatognathic system is undergoing develop-

ment and major changes impact on the oral cavity. 

Two cases (3%) of mandibular locking were 

reported. A similar number was found by Al-

meida et al2 (4%). However, Egermark-Erikson 

et al4 found luxation or locking in only 1% of 402 

children tested.

The mean maximum extent of mouth open-

ing among the children was 45.4 mm, a finding 

similar to that of Almeida et al2 (43 mm).

As regards the opening movement, 21 pa-

tients (32.30%) displayed midline shifts. Sev-

enteen of them (26.15%) centered their upper 

and lower midlines at maximum opening while 

6.15% did not. 

Among the risk factors we found a high 

prevalence of parafunctional habits (57.57%), 

contradicting reports from other studies. The 

habit of atypical swallowing was the most com-

mon, affecting 38.46% of patients, followed by 

FIGURE 1 - Graphical representation of TMD symptoms. FIGURE 2 - Graphical representation of TMD signs.

45%

40%

35%

30%

25%

20%

15%

10%

5%

0%

9.
23

%

6.
15

% 16
.9

2%

16
.9

2%

38
.4

6%

20
%

9.
23

%

10
.7

6%

21
.5

3%

TMJ  noises Bruxism Discomfort when chewing

Female gender Male gender Both genders

45%

40%

35%

30%

25%

20%

15%

10%

5%

0%
Headache 

38
.4

6%
16

.9
4%

12
.3

2%
7.

70
%

9.
23

%
10

.7
6%

13
.8

6%
6.

15
%

1.
54

%
3.

07
%

4.
61

%
18

.4
6%

pain 
in the 

shoulders

earache pain 
in the 

masseter 
muscle

pain 
in the 

temporal 
muscle

pain 
in the 
TMJ

Male

Female



Factors predisposing 6 to 11-year old children in the first stage of orthodontic treatment to temporomandibular disorders

Dental Press J Orthod 92 2010 May-June;15(3):87-93

mouth breathing (36.9%) and sucking habits 

(12%). Although usually not included in TMD 

studies, these factors deserve special attention 

because they are linked to the development 

of malocclusion, which can be correlated with 

TMD signs and symptoms.

The surveyed data include only TMD predis-

posing signs and symptoms. The findings of this 

study should raise dental surgeons’ awareness of 

the need for a detailed patient history (anamne-

sis) and a thorough review of the stomatognathic 

system in children—in view of the likelihood of 

TMD—as well as the need to monitor patients 

with evidence of any TMJ alterations, thereby 

preventing the development of severe dysfunc-

tion or major sequelae in future.

COnCLusiOns

Based on the results of this study we have 

concluded that because some TMD signs and/or 

symptoms exhibited high prevalence, it is of para-

mount importance to evaluate the data with cau-

tion to rule out any association with other diseas-

es. Professionals are also advised not to make their 

final diagnosis based on one single factor since we 

now know that TMD has a multifactorial etiology. 

Bruxism displayed the highest prevalence 

rate of all signs and atypical swallowing the high-

est rate among predisposing factors. 

It is recommended that the evaluation of 

possible signs and symptoms of TMD in chil-

dren be adopted as routine during the initial 

clinical examination.

FIGURE 3 - Number of female and male patients with mandibular al-

terations.

FIGURE 4 - Number of females and males patients with TMD predispos-

ing factors.
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