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Abstract
Introduction: After odontogenic pain, Temporomandibular Disorders (TMD) are the most 
important causes of pain in the oral and maxillofacial region. Generally, it is believed that biological, 
psychological and social factors reduce the adaptive capacity of the masticatory system resulting 
in TMD. The aim of this study was to evaluate the prevalence of TMD and some of its common 
risk factors including anxiety, depression and oral parafunctions in girls aged 15 to 18 years old in 
Isfahan.

Materials and Methods: 15 educational centers were randomly selected in Isfahan, Iran. A total 
of 311 female high school students between aged 15 and 18 years old were randomly assigned to 
participate in this study and parts of both Axis I (including personal information, pain screening 
and symptoms) and Axis II (including PHQ-4 for Depression and Anxiety and OBC for Oral 
Behavior Checklist) from the DC/TMD was distributed among students.

Result: Of the students participating in this study with an average age of 16.38 years, the prevalence 
of TMD was 28.3%, the mean age was 16.38. The frequency of anxiety level (mild, moderate and 
severe) in the population was 59.4%. There was a significant correlation between TMD and students' 
anxiety levels. Likewise, the percentage of depression level (mild, moderate and severe) in the studied 
population was estimated to be 54.9% and there was a significant relationship between TMD and 
depression level in students. The prevalence of oral parafunctions (mild, moderate and severe) is the 
studied population was 88.1% and there was a significant correlation between the presence of TMD 
and the level of oral parafunctions among students.

Conclusion: The results of this study suggested a high prevalence of TMD among young females 
and we found a significant correlation between TMD and psychological factors, (such as anxiety and 
depression), as well as oral parafunctions.
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Introduction
Temporomandibular Disorder (TMD) is a general term representing any pain in 

Temporomandibular Joint (TMJ), masticatory muscles and adjacent structures [1]. TMD is the 
second common orofacial pain with the prevalence of 3% to 15% [2] and it's a common disorder in 
modern societies [3,4] caused by pathological and psychological factors [5-8]. Psychological society 
like anxiety, stress, and depression as psychological factors and also oral para-functional habits are 
the main reasons for TMD that mentioned in studies [9,10]. Patients suffering from neurological 
disorders usually reduce their tension by teeth grinding and jaw clenching which may increase the 
risk of TMD [11,12].

Previous researches showed disk displacement was more prevalent among young patients 
than elders and degenerative TMD was more in elders [13]. Hence, to achieve a comprehensive 
vision about the prevalence of TMD, we consider a group of young females at the end of the growth 
stage and sexual development. Students mostly affected by psychological factors such as anxiety 
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and depression [10]. Therefore, students have more remarkable 
TMJ disorders [14], caused by poor education, financial crisis, un-
ergonomic position during studying, exams, scientific articles, 
independence in future, SAT exams etc [9]. Additionally, students 
mostly face the social, emotional, physical and familial crisis [8,14]. It 
should be noted that in Iranian society SAT exam for college is one of 
the most important reasons for psychological disorders [15] gender 
is another factor affecting TMD [13,16].  Tsang et al. [17] studied 
85,023 participants from 17 different countries and found that 62% 
of the female gender and 38% of the male gender have TMD. The 
pathogenesis of this condition might be attributed to the fluctuating 
sex hormones of female gender (e.g. estrogen) and the nature of the 
pain mechanism in women, which render them more vulnerable to 
pain and the residence of more estrogen and progesterone receptors 
are found in intra-articular cartilage in women having TMD Claiming 
[14].

In addition to physiological factors, consideration of psychological 
and behavioral factors are as important as psychological factors in 
the treatment of TMD and other painful conditions in women is 
important [14,18].

In 1934 for the first time Cosen et al. Studied TMD from the 
Otolaryngological perspective. This study was the beginning of 
further studies on TMD in order to diagnose the etiology and proper 
treatment methods for this disorder. There were two major flaws with 
previous studies:

1. Lack of unanimity in the methodology in the evaluation of 
TMD, ergo, the difference in the results despite the similarity of the 
study group is the consequence of this disorder in the researchers' 
methodology.

 2. There was no general agreement on the evaluation of one or 
all of the sign and symptoms. To compensate these shortcomings, 
in 1992 Ricahard Ohrbach released research diagnostic criteria for 
Temporomandibular disorders (RDC/TMD) [19]. Screening people 
who are prone to social stress as well as effective dental care and 
counseling a psychologist together can together help patients with 
treatment of TMD.

Hence, the aim of this study was to evaluate the prevalence of 
TMD and some of its common risk factors among female students 
aged between 15 to 18 years old in Isfahan city in accordance with the 
Diagnostic Criteria for Temporomandibular Disorders (DC/TMD). 
Since there were a few studies assessing TMD on Iranian people and 
due to high prevalence of the psychological factors (like peer pressure 
and school pressure), at young people this study was considered.

Materials and Methods 
This descriptive cross-sectional study was approved by the 

Regional Committee for Medical Research Ethics committee (REK-
number 396474). Participants were given the DC/TMD questionnaire. 
The DC/TMD analysis is an updated version of the Research 
Diagnostic Criteria for Temporomandibular Disorders (RDC/
TMD) introduced by Schiffman et al. in 2014. The study focused 
on the DC/TMD axis I and axis II diagnoses. In the first section, 
screening and clinical examinations of TMD, and in the second 
section, psychosocial risk factors of TMD evaluated. In this study, 
parts of both axis presented to students participating in the project. 
From Axis I, individual information, pain screening, and symptoms 
selected; and from Axis II, PHQ-4 (Depression and Anxiety Survey) 

and OBC related to oral hygiene checklist chosen. Validity and 
reliability of the translation of parts of the DC/TMD questionnaire, 
which is jointly in the RDC/TMD questionnaire, was approved by 
Balke et al. from the University of Heidelberg in Germany in 2005 
[20]. Personal information included age, grade, and family income. 
The screening section filled by participants, included three yes/no 
questions. The evaluation methodology explained by the algorithm 
of the questionnaire. The first question scored from 0 to 2 (a=0, b=1, 
c=2) and the other 2 questions scored as a=0 and b=1. The DC/TMD 
Symptom Questionnaire consists of 14 questions, focusing on the pain 
in the jaw, temples, and ears or in front of the ears, headache, joint 
noises, and locking of the jaw involved. This part of the questionnaire 
was completed in an interview to provide more accurate information 
to the subjects by showing the anatomical areas. The PHQ-4 section 
includes 4 questions answered with "almost every day/more than a 
week/somedays/never," and scored from 0 to 4. The total score of the 
answers classified into three categories: Severe (9), moderate (6), mild 
(3). The last part of the oral health checklist included 21 questions and 
assessed oral parafunction habits. Questions contain parafunctional 
habits during sleep (answered with: Never, rarely, sometimes, more 
often, always) and parafunctional habits during the day (answered 
with: Never, rarely, sometimes, more often, always), and scored from 
0 to 4. If the total score is between 0 and 16, oral habits considered 
normal, and if between 17 and 24, a person has occasional TMD 
pains. If the total score was 25 to 62, the probability of TMD was 17 
times higher than other people and warned of signs of starting TMD.

All the clinical examinations were conducted from September 
2017 to February 2018 after obtaining the necessary licenses from 
the education departments of each district of Isfahan. Data analysis 
performed by IBM SPSS Statistics 22 Software. Data analysis based on 
the aspect ratio formulas of the incidence of TMD, the prevalence of 
anxiety and depression, as well as the prevalence of oral parafunctional 
habits. The Mann-Whitney test used to investigate the association 
between TMD and anxiety, TMD and depression, TMD, and any oral 
parafunctional habits. An independent t-test used for the relationship 
between oral parafunctional habits (as a separate variable). Age and 
family income are also assessed through t-test and Mann-Whitney 
tests, respectively. Also, cluster analysis used to control the effect of 
family income and population of each cluster.

Results
In this study, 311 female students with a mean age of 16.4 ± 1.03 

years participated. The demographic data of the subjects studied 
showed in Table 1. Only 25% of participants responded to family 
income questions.

Frequency distribution of TMD and level of anxiety, depression 
and oral traumatic habits in students are presented in Table 2.

As shown in the table, 88 (28.3%) of students had TMD. 126 
(40.5%) of the students reported normal anxiety levels, and 185 
(59.5%) had anxiety in three levels: Mild (22.5%), moderate (23.2%) 
and severe (13.8%).

140 (45%) of students reported normal depression levels and 171 
(55%) of them had depression in three levels: Mild (27%), moderate 
(15.8%) and severe (12.2%).

It should be noted, only 37 (11.9%) students had normal 
parafunctional habits and 274 (88.1%) of them had parafunctional 
habits in three levels: Mild (32.5%), moderate (55.3%) and severe 
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(0.3%).

Among subjects with TMD, the distribution of diagnostic criteria 
for symptoms of TMD studied separately. Frequency distribution of 
these symptoms presented in Table 3. The most frequent symptom 
was a headache (75.9%) and the least frequent was jaw locking in 
closed mouth position (10%).

In examining the relationship between the TMD and the anxiety 
level in students by the Mann-Whitney test (Chart No.1), it showed 
that the level of anxiety in subjects with TMD was significantly higher 
than those without TMD (P value <0.001).

In considering the relationship between the TMD and the 
depression level in students using the Mann-Whitney test (Chart 
No.2), it illustrated that the level of depression in subjects with TMD 
was significantly higher than those without TMD (P value <0.001).

In studying the relationship between the TMD and the 
parafunctional habits in pupils using the Mann-Whitney test (Chart 
No.3), it demonstrated that the parafunctional habits in subjects with 
TMD were significantly higher than those without TMD (P value 
=0.006).

Independent t-test showed that there was no significant difference 
between the mean age of students in both groups with and without 
TMD (P value =0.27).

The Mann-Whitney test showed with increasing family income, 
the rate of TMD in student's decreases.

Discussion
The aim of this study was to evaluate the prevalence of TMD 

and some of its risk factors among female students aged between 15 
to 18 years old in Isfahan city according to the Diagnostic Criteria 
for Temporomandibular Disorders (DC/TMD). The prevalence of 

Variable  Number Percent

Age(years)

15 77 24/7

16 87 28

17 97 31/2

18 50 16/1

Education level(grade)

9 72 23/2

10 66 21/2

11 118 37/9

12 55 17/7

Family income

Poor 22 28/2

Average 35 44/8

Good 13 16/7

Excellent 8 10/3

Table 1: Frequency distribution of age educational level and family income in 
participants.

Variable  Number Percent

TMD Without TMD 223 71/7

 With TMD 88 28/3

Anxiety level Normal 126 40/5

 Mild 70 22/5

 Moderate 72 23/2

 Severe 43 13/8

Depression level Normal 140 45

 Mild 84 27

 Moderate 49 15/8

 Severe 38 12/2

 Oral parafunction Normal 37 11/9

 Mild 101 32/5

 Moderate 172 55/3

 Severe 1 0/3

Table 2: Frequency distribution of Anxiety level, Depression level and Oral 
parafunction in participants.

Clinical measures Number Percent

Pain 57 64/7

Headache 67 76/1

Articular sounds 47 53/4

Jaw locking in closed mouth 9 10/2

Jaw locking in open mouth 10 11/3

Table 3: Frequency distribution of clinical measures of TMD.

Figure 1: Prevalence of TMD in terms of severity of anxiety.

Figure 2: Prevalence of TMD according to severity of depression.

Figure 3: Frequency of TMD according to severity of oral parafunction.
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TMD in this study was 28.3%, which is extensively similar to studies 
conducted at the age range of youth and adolescents using RDC/
TMD or DC/TMD.

Marpaug et al. [21] studied on people aged between 12 to 18 in a 
self-report study TMD had the prevalence of 20%. In addition, they 
found a significant relationship between TMD and other risk factors 
such as gender, age, stress, parafunctional habits like bruxism and 
lip biting. Fernades [22] in 2014 surveyed on 1094 teenage students 
and Micheloni [23] in 2015 studied 1307 students using RDC/
TMD questioner, they reported the prevalence of 25.5 and 30.4% 
accordingly.

In 2017 Jussila et al. [24] reported 18.5% prevalence of TMD 
using a DC/TMD self-report questioner. Although, 34.2% had 
shown symptoms of TMD in clinical examination Loster [25] studied 
260 people aged between 16 to 19.5 years old using a RDC/TMD 
questioner. TMD had a prevalence of 26.5%. The result of this study 
was so close to ours. Moreover, Rantala [26] found out that 27% of 
participants had TMD using the same method.

De Sena et al. [27] did a systematic review in 2013. They showed 
16% to 68% of the volunteers had sign and symptoms of TMD. This 
difference in statistics was due to different sampling and the use of 
different diagnostic tools including jaw index, Helkimo index, RDC/
TMD and etc. The most important justification for the difference in 
the prevalence of our study with previous studies is the difference in 
the TMD diagnostic tool and data collection method. The subjects 
were only girls, and since the prevalence is the female, the statistics 
are slightly higher than other studies that have studied both genders.

Different causes affect the chronic TMD pain, including 
psychological factors that we examined in this study, were anxiety 
and depression, respectively 59.4% and 54.9%.

There was also a significant relationship between these factors 
and TMD prevalence in our study. The results were consistent 
with other studies. The study of Staniszewski et al. [28] in Norway 
in 2018 assessed the association of anxiety and depression with 
TMD, so that, the anxiety and depression score in the TMD group 
was significantly higher than the control group. In 2018, Paulino 
[29] studied the prevalence of TMD sign and symptoms and their 
association with the psychological factors and para-functional habits 
and their impact on the quality of life of the students by studying 
303 students aged 15 to 19 years. TMD had a prevalence of 56.4% 
such a way that 39.6% of them need clinical intervention. This study 
reported a prevalence of anxiety, stress, and depression of 40.3%, 
82.5%, and 10.6%, respectively, and a significant correlation was 
found between these indices and TMD. It should be noted that the 
difference in the prevalence of our study is due to the difference in 
the tool used to measure these indicators (HADS-A and HADS-D 
for depression, anxiety and stress, DMF index for TMD).  Haghighat 
et al. in 2003 investigated the effect of psychological factors before 
and after the relaxation therapy on the TMD on 25 patients. The 
elimination of psychological factors was significantly reduced TMD 
symptoms and stated that relaxation therapy for these patients due 
to a significant relationship between TMD and psychological factors 
is effective. Because, without any side effects, they can be combined 
with other therapies, in addition to increasing patient collaboration 
and reducing pain and discomfort which increases the efficacy of the 
overall TMD treatment process.

In this study, the prevalence of oral parafunctional habits was 

88.1%, and in subjects with TMD, the parafunctional oral hygiene 
habits of the TMD group were significantly higher. Fernades [22] 
in 2014 investigated on 1094 teenage students using DC/TMD 
questioner, TMD had a prevalence of 25.5%. Although, there was 
a significant relationship between TMD and bruxism. In a study 
by Winocur et al. [30] in 2006, the parafunctional habits were 
significantly higher in subjects with TMD.

In almost all of the articles, the prevalence of TMD in women has 
been higher than that of men [31-34] which is the reason for our focus 
was on girls and the TMD survey among them. Considering the age in 
this study is that children and adolescents with TMD will have related 
physiological processes during their craniofacial growth. However, if 
the diagnosis is suspended, the TMJ will cause irreversible damage 
[35]. In this study, there was no significant relationship between age 
and TMD. Similarly, in 2014 Karibe et al. [36] conducted a study 
aimed at comparing pain, sleeping problems and treatment outcomes 
in different age groups, and concluded that subjective symptoms in 
TMD disorder. There is no significant difference in age groups.

Further investigations should study a broader age range to examine 
the impact of age on the prevalence of TMD. Also, the prevalence in 
boys of the same age should compare with girls. A clinical examination 
should be conducted to investigate TMD symptoms in later studies. 
Additionally, an interdisciplinary collaboration with psychologists to 
identify the harmful factors in high school and attempt to reduce or 
eliminate these symptoms. 

Our limitations were the education centers participating in the 
study which did not provide a proper space and time to review the 
TMD clinical symptoms.

Conclusion
The results of this study showed that the prevalence of TMD in 

young girls is significantly related to the psychological factors and 
oral habits.

Acknowledgement
This research funded by IUMS and approved with Grant No. 

396474 and Ethical Code No. of IR.MUI.Rec1396.3.30474.

Author Contributions
M.S; Designed and wrote the paper and collected the data under 

supervision of Dr A.H. A.R and SH.R co-wrote the paper and M.H; 
collected the data.

References
1. Schiffman E, Ohrbach R, Truelove E, Look J, Anderson G, Goulet JP, et 

al. Diagnostic criteria for temporomandibular disorders (Dc/Tmd) for 
clinical and research applications: recommendations of the international 
rdc/tmd consortium network and orofacial pain special interest group. J 
Oral Facial Pain Headache. 2014;28(1):6-27.

2. Simmons HC 3rd. A Critical Review of Dr. Charles s. Greene’s Article Titled 
“Managing the Care of Patients with Temporomandibular Disorders: A 
New Guideline for Care” and a Revision of the American Association 
for Dental Research’s 1996 Policy Statement on Temporomandibular 
Disorders, Approved by the Aadr Council in March 2010, Published in 
the Journal of the American Dental Association September 2010. Cranio. 
2012;30(1):9-24.

3. Dworkin SF. Research diagnostic criteria for temporomandibular 
disorders: Review, criteria, examinations and specifications, critique. J 
Craniomandib Disord. 1992;6(4):301-55.

https://pubmed.ncbi.nlm.nih.gov/24482784/
https://pubmed.ncbi.nlm.nih.gov/24482784/
https://pubmed.ncbi.nlm.nih.gov/24482784/
https://pubmed.ncbi.nlm.nih.gov/24482784/
https://pubmed.ncbi.nlm.nih.gov/24482784/
https://pubmed.ncbi.nlm.nih.gov/22435173/
https://pubmed.ncbi.nlm.nih.gov/22435173/
https://pubmed.ncbi.nlm.nih.gov/22435173/
https://pubmed.ncbi.nlm.nih.gov/22435173/
https://pubmed.ncbi.nlm.nih.gov/22435173/
https://pubmed.ncbi.nlm.nih.gov/22435173/
https://pubmed.ncbi.nlm.nih.gov/22435173/
https://pubmed.ncbi.nlm.nih.gov/1298767/
https://pubmed.ncbi.nlm.nih.gov/1298767/
https://pubmed.ncbi.nlm.nih.gov/1298767/


Minoo Salavati, et al., Clinics in Surgery - Oral and Maxillofacial Surgery

Remedy Publications LLC., | http://clinicsinsurgery.com/ 2020 | Volume 5 | Article 27845

4. Isong U, Gansky SA, Plesh O. Temporomandibular joint and muscle 
disorder-type pain in US adults: The National Health Interview Survey. J 
Orofac Pain. 2008;22(4):317-22.

5. Meyers R, Schellhas K, Hall H, Indresano A, Wilkes C. Guidelines for 
diagnosis and management of disorders involving the temporomandibular 
joint and related musculoskeletal structures. American Society of 
Temporomandibular Joint Surgeons. Northwest dent. 1992;71(5):21-7.

6. Benoliel R, Sharav Y. Tender muscles and masticatory myofascial pain 
diagnosis: How many or how much? J Orofac Pain. 2009;23(4):300-1.

7. Murphy MK, MacBarb RF, Wong ME, Athanasiou KA. 
Temporomandibular joint disorders: A review of etiology, clinical 
management, and tissue engineering strategies. Int J Oral Maxillofac 
Implants. 2013;28(6):e393-e414.

8. Wieckiewicz M, Grychowska N, Wojciechowski K, Pelc A, augustyniak M, 
sleboda A, et al. Prevalence and correlation between TMD based on RDC/
TMD diagnoses, oral parafunctions and psychoemotional stress in polish 
university students. Biomed Res Int. 2014;2014.

9. Yap AU, Dworkin SF, Chua EK, List T, Tan KB, Tan HH. Prevalence 
of temporomandibular disorder subtypes, psychologic distress, and 
psychosocial dysfunction in asian patients. J Orofac Pain. 2003;17(1):21-8.

10. Manfredini D, Lobbezoo F. Role of psychosocial factors in the etiology of 
bruxism. J Orofac Pain. 2009;23(2):153-66.

11. Shetty S, Pitti V, Satish Babu CL, Surendra Kumar GP, Deepthi BC. 
Bruxism: A literature review. J Indian Prosthodont Soc. 2010;10(3):141-8.

12. Calixtre LB, Gruninger BL, Chaves TC, Oliveira AB. Is there an association 
between anxiety/depression and temporomandibular disorders in college 
students? J Appl Oral Sci. 2014;22(1):15-21.

13. Wu N, Hirsch C. Temporomandibular disorders in German and Chinese 
adolescents. J Orofac Orthop. 2010;71(3):187-98.

14. Stallman HM. Psychological distress in university students: A comparison 
with general population data. Aust Psychol. 2010;45(4):249-57.

15. Liu F, Steinkeler A. Epidemiology, diagnosis, and treatment of 
temporomandibular disorders. Dent Clin North Am. 2013;57(3):465-79.

16. Manfredini D, Marini M, Pavan C, Pavan L, Guarda-Nardini L. Psychosocial 
profiles of painful TMD patients. J Oral Rehabil. 2009;36(3):193-8.

17. Tsang A, Von Korff M, Lee S, Alonso J, Karam E, Angermeyer MC, et al. 
Common chronic pain conditions in developed and developing countries: 
Gender and age differences and comorbidity with depression-anxiety 
disorders. J Pain. 2008;9(10):883-91.

18. Martins-Junior RL, Palma AJ, Marquardt EJ, Gondin TM, Kerber Fde C. 
Temporomandibular disorders: A report of 124 patients. J Contemp Dent 
Pract. 2010;11(5):071-8.

19. Bender SD. Orofacial pain and headache: A review and look at the 
commonalities. Curr Pain Headache Rep. 2014;18(3):400.

20. Balke Z, Rammelsberg P, Leckel M, Schmitter M. Prevalence of 
temporomandibular disorders: Samples taken from attendees of medical 
health-care centers in the Islamic Republic of Iran. J Orofac Pain. 
2010;24(4):361-6.

21. Marpaung C, Lobbezoo F, van Selms MKA. Temporomandibular disorders 
among dutch adolescents: Prevalence and biological, psychological, and 
social risk indicators. Pain Res Management. 2018;2018:5053709.

22. Fernandes G, van Selms MK, Goncalves DA, Lobbezoo F, Camparis CM. 

Factors associated with temporomandibular disorders pain in adolescents. 
J Oral Rehabil. 2015;42(2):113-9.

23. Franco-Micheloni AL, Fernandes G, de Godoi Goncalves DA, Camparis 
CM. Temporomandibular disorders in a young adolescent Brazilian 
population: Epidemiologic characterization and associated factors. J Oral 
Facial Pain Headache. 2015;29(3):242-9.

24. Jussila P, Kiviahde H, Napankangas R, Pakkila J, Pesonen P, Sipila K, et al. 
Prevalence of temporomandibular disorders in the northern Finland birth 
cohort 1966. J Oral Facial Pain Headache. 2017;31(2):159-64.

25. Loster JE, Osiewicz MA, Groch M, Ryniewicz W, Wieczorek A. The 
prevalence of TMD in Polish young adults. J Prosthodont. 2017;26(4):284-
8.

26. Rantala MA, Ahlberg J, Suvinen TI, Savolainen A, Kononen M. Symptoms, 
signs, and clinical diagnoses according to the research diagnostic criteria 
for temporomandibular disorders among Finnish multiprofessional media 
personnel. J Orofac Pain. 2003;17(4):311-6.

27. Sena MFD, Mesquita KSFD, Santos FRR, Silva FWGP, Serrano KVD. 
Prevalence of temporomandibular dysfunction in children and adolescents. 
Rev Paul Pediatr. 2013;31:538-45.

28. Staniszewski K, Lygre H, Bifulco E, Kvinnsland S, Willassen L, Helgeland 
E, et al. Temporomandibular disorders related to stress and HPA-axis 
regulation. Pain Res Management. 2018;2018:7.

29. Paulino MR, Moreira VG, Lemos GA, Silva P, Bonan PRF, Batista AUD. 
Prevalence of signs and symptoms of temporomandibular disorders 
in college preparatory students: associations with emotional factors, 
parafunctional habits, and impact on quality of life. Ciencia Saude 
Coletiva. 2018;23(1):173-86.

30. Winocur E, Littner D, Adams I, Gavish A. Oral habits and their association 
with signs and symptoms of temporomandibular disorders in adolescents: 
A gender comparison. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 
2006;102(4):482-7.

31. List T, Wahlund K, Wenneberg B, Dworkin SF. TMD in children and 
adolescents: Prevalence of pain, gender differences, and perceived 
treatment need. J Orofac Pain. 1999;13(1):9-20.

32. Nilsson IM. Reliability, Validity, incidence and impact of 
temporormandibular pain disorders in adolescents. Swed Dent J Suppl. 
2007(183):7-86.

33. Pereira LJ, Pereira-Cenci T, Del Bel Cury AA, Pereira SM, Pereira AC, 
Ambosano GM, et al. Risk indicators of temporomandibular disorder 
incidences in early adolescence. Pediatr Dent. 2010;32(4):324-8.

34. Hirsch C, Hoffmann J, Turp JC. Are Temporomandibular disorder 
symptoms and diagnoses associated with pubertal development in 
adolescents? An epidemiological study. J Orofac Orthop. 2012;73(1):6-8.

35. Huddleston Slater JJ, Lobbezoo F, Onland-Moret NC, Naeije M. Anterior 
disc displacement with reduction and symptomatic hypermobility in the 
human temporomandibular joint: Prevalence rates and risk factors in 
children and teenagers. J Orofac Pain. 2007;21(1):55-62.

36. Karibe H, Goddard G, Shimazu K, Kato Y, Warita-Naoi S, Kawakami 
T. Comparison of self-reported pain intensity, sleeping difficulty, and 
treatment outcomes of patients with myofascial temporomandibular 
disorders by age group: A prospective outcome study. BMC Musculoskelet 
Disord. 2014;15:423.

https://pubmed.ncbi.nlm.nih.gov/19090404/
https://pubmed.ncbi.nlm.nih.gov/19090404/
https://pubmed.ncbi.nlm.nih.gov/19090404/
https://pubmed.ncbi.nlm.nih.gov/1291970/
https://pubmed.ncbi.nlm.nih.gov/1291970/
https://pubmed.ncbi.nlm.nih.gov/1291970/
https://pubmed.ncbi.nlm.nih.gov/1291970/
https://pubmed.ncbi.nlm.nih.gov/19998755/
https://pubmed.ncbi.nlm.nih.gov/19998755/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4349514/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4349514/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4349514/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4349514/
https://pubmed.ncbi.nlm.nih.gov/25121100/
https://pubmed.ncbi.nlm.nih.gov/25121100/
https://pubmed.ncbi.nlm.nih.gov/25121100/
https://pubmed.ncbi.nlm.nih.gov/25121100/
https://pubmed.ncbi.nlm.nih.gov/12756927/
https://pubmed.ncbi.nlm.nih.gov/12756927/
https://pubmed.ncbi.nlm.nih.gov/12756927/
https://pubmed.ncbi.nlm.nih.gov/19492540/
https://pubmed.ncbi.nlm.nih.gov/19492540/
https://pubmed.ncbi.nlm.nih.gov/21886404/
https://pubmed.ncbi.nlm.nih.gov/21886404/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3908760/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3908760/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3908760/
https://pubmed.ncbi.nlm.nih.gov/20503001/
https://pubmed.ncbi.nlm.nih.gov/20503001/
https://aps.onlinelibrary.wiley.com/doi/abs/10.1080/00050067.2010.482109
https://aps.onlinelibrary.wiley.com/doi/abs/10.1080/00050067.2010.482109
https://pubmed.ncbi.nlm.nih.gov/23809304/
https://pubmed.ncbi.nlm.nih.gov/23809304/
https://pubmed.ncbi.nlm.nih.gov/19207446/
https://pubmed.ncbi.nlm.nih.gov/19207446/
https://pubmed.ncbi.nlm.nih.gov/18602869/
https://pubmed.ncbi.nlm.nih.gov/18602869/
https://pubmed.ncbi.nlm.nih.gov/18602869/
https://pubmed.ncbi.nlm.nih.gov/18602869/
https://pubmed.ncbi.nlm.nih.gov/20978727/
https://pubmed.ncbi.nlm.nih.gov/20978727/
https://pubmed.ncbi.nlm.nih.gov/20978727/
https://pubmed.ncbi.nlm.nih.gov/24500638/
https://pubmed.ncbi.nlm.nih.gov/24500638/
https://pubmed.ncbi.nlm.nih.gov/21197507/
https://pubmed.ncbi.nlm.nih.gov/21197507/
https://pubmed.ncbi.nlm.nih.gov/21197507/
https://pubmed.ncbi.nlm.nih.gov/21197507/
https://europepmc.org/article/pmc/pmc5932427
https://europepmc.org/article/pmc/pmc5932427
https://europepmc.org/article/pmc/pmc5932427
https://pubmed.ncbi.nlm.nih.gov/25244610/
https://pubmed.ncbi.nlm.nih.gov/25244610/
https://pubmed.ncbi.nlm.nih.gov/25244610/
https://pubmed.ncbi.nlm.nih.gov/26244432/
https://pubmed.ncbi.nlm.nih.gov/26244432/
https://pubmed.ncbi.nlm.nih.gov/26244432/
https://pubmed.ncbi.nlm.nih.gov/26244432/
https://pubmed.ncbi.nlm.nih.gov/28437513/
https://pubmed.ncbi.nlm.nih.gov/28437513/
https://pubmed.ncbi.nlm.nih.gov/28437513/
https://pubmed.ncbi.nlm.nih.gov/26646470/
https://pubmed.ncbi.nlm.nih.gov/26646470/
https://pubmed.ncbi.nlm.nih.gov/26646470/
https://pubmed.ncbi.nlm.nih.gov/14737875/
https://pubmed.ncbi.nlm.nih.gov/14737875/
https://pubmed.ncbi.nlm.nih.gov/14737875/
https://pubmed.ncbi.nlm.nih.gov/14737875/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4183050/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4183050/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4183050/
https://www.hindawi.com/journals/prm/2018/7020751/
https://www.hindawi.com/journals/prm/2018/7020751/
https://www.hindawi.com/journals/prm/2018/7020751/
https://pubmed.ncbi.nlm.nih.gov/29267822/
https://pubmed.ncbi.nlm.nih.gov/29267822/
https://pubmed.ncbi.nlm.nih.gov/29267822/
https://pubmed.ncbi.nlm.nih.gov/29267822/
https://pubmed.ncbi.nlm.nih.gov/29267822/
https://pubmed.ncbi.nlm.nih.gov/16997115/
https://pubmed.ncbi.nlm.nih.gov/16997115/
https://pubmed.ncbi.nlm.nih.gov/16997115/
https://pubmed.ncbi.nlm.nih.gov/16997115/
https://pubmed.ncbi.nlm.nih.gov/10425964/
https://pubmed.ncbi.nlm.nih.gov/10425964/
https://pubmed.ncbi.nlm.nih.gov/10425964/
https://pubmed.ncbi.nlm.nih.gov/17506471/
https://pubmed.ncbi.nlm.nih.gov/17506471/
https://pubmed.ncbi.nlm.nih.gov/17506471/
https://pubmed.ncbi.nlm.nih.gov/20836952/
https://pubmed.ncbi.nlm.nih.gov/20836952/
https://pubmed.ncbi.nlm.nih.gov/20836952/
https://pubmed.ncbi.nlm.nih.gov/22234412/
https://pubmed.ncbi.nlm.nih.gov/22234412/
https://pubmed.ncbi.nlm.nih.gov/22234412/
https://pubmed.ncbi.nlm.nih.gov/17312642/
https://pubmed.ncbi.nlm.nih.gov/17312642/
https://pubmed.ncbi.nlm.nih.gov/17312642/
https://pubmed.ncbi.nlm.nih.gov/17312642/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4295233/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4295233/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4295233/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4295233/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4295233/

	Title
	Abstract
	Introduction
	Materials and Methods 
	Results
	Discussion
	Conclusion
	Acknowledgement
	Author Contributions
	References
	Table 1
	Table 2
	Table 3
	Figure 1
	Figure 2
	Figure 3

