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Abstract 
Background: Given the importance of temporomandibular disorders (TMD), we tried to assess general dentists’ 
knowledge regarding etiology, diagnosis, and treatment in order to understand their attitude. 
Material and Methods: A sample of 130 general dentists answered a 16-item questionnaire on three areas – etiology, 
diagnosis, and management of common temporomandibular disorders – as well as a question on the need for conti-
nuous education regarding TMD management in common clinical practice in Spain. Given that the descriptive statis-
tics achieved reflect significantly different values among means in each area, a variance analysis for repeated measu-
rements was applied in order to contrast differences among etiology, diagnosis, and management knowledge levels. 
Results: The contrast test was based on Wilks’ Lambda, which assumed a value of 0.120 (F = 467.28; p <.001), 
demonstrating statistically significant differences among knowledge levels in the three dimensions. The effect 
size for these differences, measured by partial eta squared, was very high (η2p = 0.88). Such parameters were also 
analyzed to search for potential differences according to professional experience, with differences being exposed 
as non-significant at the 0.05 level: etiology (T = 1.60; p = 0.113), diagnosis (T = - 0.17; p = 0.868), and treatment 
(T = 1.10; p = 0.273).
Conclusions: Our study found that, even though clinicians are generally skilled regarding the knowledge of the 
etiologic that explain the diagnosis of TMD, they have room for improvement in terms of TMD management com-
pared to the other two areas studied.General dentists could benefit from specific educational programs enhancing 
TMD management skills. 
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Introduction
The current daily dental practice is marked by the cons-
tant evolution of knowledge and treatment options (1,2), 
the presence of a growing amount of patients with high 
expectations (3), and an increasingly higher need for 
cross-disciplinary cooperation (4). In order to ensure a 
high quality of care, educational institutions should pro-
vide dentists with the necessary skills to face daily prac-
tice challenges. Dentistry schools use multiple training 
strategies to turn students into dentists, including theo-
retical, non-clinical, and clinical education (5). In order 
to develop an effective dental education, education and 
evaluation strategies should go in line with learning out-
comes based on clinical reality associated requirements 
(6). In support of this process, multiple skill profiles have 
been proposed for graduate dentists all over the world as 
career development instruments. In spite of social diffe-
rences among regions, these profiles share the same ba-
sic skills leading to the practice of safe and independent 
dentistry (7). These basic skills include professionalism, 
communication, social skills, patient care (including 
evaluation, diagnosis, and treatment planning), preven-
tion and health promotion, and scientific and clinical 
knowledge management. Skill profiles are aimed at pro-
viding a support plan to develop and/or compare under-
graduate dentistry study plans’ learning outcomes. They 
are usually written by a group of renowned academic 
and clinical experts, and they represent an agreement 
among their different perspectives on dental education 
and practice. As a result of ongoing social change, this 
clinical situation is constantly changing. Therefore, ex-
perts have acknowledged the need for frequent updates 
of skill profiles. ‘Temporomandibular disorder’ (TMD) 
is a general term for musculoskeletal pain conditions 
associated with the joints and muscles in the mastica-
tory system and their support tissues, including pain and 
dysfunction. TDMs are estimated to have a prevalence 
of 5-12% in the population, including adults and chil-
dren. Consequently, they are regarded as an important 
public health issue (8). TMD treatment needs vary wi-
dely (1.5% to 30%) according to different studies (9). 
They are characterized by a triad of classically described 
clinical signs – muscle pain and/or TMJ pain, TMJ click 
and restriction, and mouth opening deviation. TMDs are 
considered as the most common orofacial pathology of 
non-dental origin. However, the concurrent presence of 
other symptoms, such as earache, headache, neuralgia, 
and toothache, may be related to TMDs or be present 
as secondary findings. Therefore, the differential diag-
nosis process turns TMD prevalence evaluation into a 
complex issue (10). TMDs come as an enigmatic entity 
with frequently inconsistent presentations which pose a 
diagnostic and therapeutic dilemma for the dentist. Even 
though TMD’s basic examination and clinical manage-
ment are included in all Spanish dentistry schools’ sylla-

bi, this field of orofacial diagnosis remains widely igno-
red in routine dental practice. Patients presenting with 
these disorders are often misdiagnosed, undergo various 
treatment rounds for non-related disorders, and are refe-
rred to other specialists without a clear idea of who they 
should be referred to, which often leads to frustration, 
lack of satisfaction, and a compromised quality of life 
(11,12). With our work, we try to evaluate Spanish gene-
ral dentists’ awareness and attitude towards TMD so as 
to assess the quality of care received by patients and the 
need for TMD continuous education programs.

Material and Methods
We designed a cross-sectional study with a sample of 
130 general dentists working in Spain. The dentists were 
divided into two groups according to the number of years 
of professional experience they had: a group formed by 
dentists with 0-5 years of experience and another group 
composed of dentists with more than 5 years of profes-
sional practice. A questionnaire of 17 items was distri-
buted to the dentists (13). This questionnaire contained 
questions related to the etiology of TMD (three), diagno-
sis (seven) and management (six), as well as a question 
about his interest in attending TMD’s continuing edu-
cation programs. The same questionnaire was also deli-
vered to 6 TMD experts, whose opinion was considered 
as the standard in which the examination questionnaires 
were evaluated, and the first sixteen questions were eva-
luated as correct / not correct. The last question was re-
lated to the interest they had in receiving additional edu-
cation on the subject. The participants were informed 
about the purpose of the study and the secrecy of their 
answers. Only the responses of the completed question-
naires were evaluated and classified into two groups. All 
questionnaire data were included for analysis purposes 
in the SSPS 22 software (SSPS, Chicago, USA). Each 
element has been assigned the value 1 in case of a co-
rrect answer and 0 if it is incorrect. Descriptive statistics 
were used to show the general results of the frequencies, 
as well as the means and the standard deviation; given 
that in the descriptive statistics differences are reflected, 
statistical tests have been used that allow us to test whe-
ther these differences are significant.

Results
This study was conducted to assess the attitude and awa-
reness of the temporomandibular joint (TMJ) among 
practicing general dentists, of which 95.4% were in-
terested in attending TMD continuing education pro-
grams. Of the questionnaires collected, only the com-
plete ones were analyzed. 130 questionnaires were 
completed. These questionnaires were divided into two 
groups (less than 5 years of professional experience and 
more than 5 years) to analyze if there were differences 
in the 3 areas of study in both groups. The results of 
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the answers are presented in Table 1. The differences in 
knowledge in the three areas for the whole sample, N = 
130, are presented in Table 2, the data shows very diffe-
rent values with respect to the means in the three areas 
so we proceed to perform tests to contrast the means 
with the Wilks Lambda and the partial square eta to as-
sess the size of the effect. Lambda de Wilks, assumed 
a value of 0.120 (F = 467.28, p <.001), demonstrating 
statistically significant differences between the levels of 
knowledge in the three areas. The effect size for these 
differences, measured by a partial square eta, was very 
high (η2p = 0.88). The T test to compare the means in 
the two groups, differences in knowledge according to 
professional experience were explored, being exposed 
as non-significant at the 5% level: etiology (T = 1.60. p= 
0.113), diagnosis (T = -0.17, p = 0.868), and treatment 
(T = 1.10. p = 0.273). We found differences between the 
means in the three areas, etiology, diagnosis and levels 
of knowledge of the treatment. Lambda de Wilks was 
applied to contrast the means, and eta squared partial to 
evaluate the size of the effect; and Student’s T to com-
pare knowledge among those with more and less expe-
rience (Tables 3,4).

     Would you be interested in attending a TMD continuous evaluation program? 6 (4.6) 124 (95.4)
Incorrect Correct

1. Can occlusal alterations cause TMD? 2 (1.5) 128 (98.5)

2. Can psychological alterations, trauma, and parafunctional habits cause TMD 
signs and symptoms?

2 (1.5) 128 (98.5)

3. Disk disorganization can cause TMJ clicks 13 (10.0) 117 (90.0)
4. TMD can come as a headache 18 (13.8) 112 (86.2)

5. TMD can come as an ear symptom 34 (26.2) 96 (73.8)

6. TMD can be the cause of unexplained orofacial pain 36 (27.7) 94 (72.3)

7. Mouth opening measurement is a reliable means of diagnosing TMD 33 (25.4) 97 (74.6)

8. Mastication muscle examination is an important part in
               TMD diagnosis

6 (4.6) 124 (95.4)

9. TMJ image projection is useful in TMD diagnosis 50 (38.5) 80 (61.5)

10. TMD has an impact on patients’ psychological condition 16 (12.3) 114 (87.7)

11. Any perceived TMJ click should be treated 78 (60.0) 52 (40.0)

12. NSAIDs are useful in TMD treatment 48 (36.9) 82 (63.1)

13. Do you use muscle relaxants to treat TMD? 53 (40.8) 77 (59.2)

14. Occlusal splints are required to treat TMD 32 (24.6) 98 (75.4)

15. Physical therapy is useful in TMD treatment 34 (26.2) 96 (73.8)

16. Do you prefer TMD patients over specialists? 52 (40.0) 78 (60.0)

Table 1: Questionnaire results and descriptive statistics.

Discussion
98.5% of respondents believe occlusal alterations are ac-
countable for TMD. And the fact that this number goes 
up to 100% among professionals with less than 5 years 
of professional practice proves rather significant. Simi-
larly, 98.46% believe that parafunctional habits, trauma, 
and psychological factors are etiologic factors in TMD. 
Indeed, parafunctional habits and trauma, as well as 
stress, tend to spark off such processes (14). 86.25% of 
respondents agree with experts in that headache is as-
sociated with these disorders, without significant diffe-
rences between both groups, whereas 69.23% believe 
earache is associated too (15). Cochrane studies (16) 
demonstrate that at least 33% of the population suffers 
from facial and temporomandibular joint pain. In a study 
with 60 TMD patients, Melo C. et al. (17)  concluded 
that these symptoms are more severe in patients presen-
ting with headache.  Whereas 73.8% reported earache as 
a symptom of TMD, 26.2% did not – with a short gap 
between both groups (71.79% in the less than 5 years of 
professional experience group, and 65.38% in the more 
than five years group) –, as well as the presence of unex-
plained pain in the orofacial area (18). The disorganiza-
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Descriptive Statistics
N Minimum Maximum Mean Std.

Deviation

Etiology 130 0.67 1.00 0.9564 0.11282

Diagnosis 130 0.29 1.00 0.7879 0.18334
Management 130 0.14 0.86 0.5308 0.12095

Table 2: Differences  knowledge in the three areas.

Value F df Sig. Partial Eta Squared
Pillai’s Trace ,880 467,279b 2,000 ,000 ,880
Wilks’ Lambda ,120 467,279b 2,000 ,000 ,880
Hotelling’s Trace 7,301 467,279b 2,000 ,000 ,880
Roy’s Largest Root 7,301 467,279b 2,000 ,000 ,880

Table 3: Contrast for the difference of means in the three areas.

Area T value df Sig.
Etiology 1,601 85,822 ,113
Diagnosis -,167 128 ,868
Management 1,100 128 ,273

Table 4: T-test for mean differences between areas based on experi-
ence.

tion of the intra-articular disk, perceived as a “click”, is 
considered by 90.77% of the total – 92.3% in the first 
group and 88.46% in the second. Moreover, whereas in 
a long-term, 15-year, over-190-patient study, Greene CS 
and Laskin DM (19) consider that this is just a sign of 
pre-morbidity and patients treated with conservative the-
rapies present with pain and “click” sign improvements, 
other clinicians, such as Walker and Kalamchi, believe 
it is professionally ethical and appropriate not to treat 
the asymptomatic click (20). 60% of respondents would 
not treat any perceived “click”, the proportion increa-
sing up to 64.1% in younger dentists. Over time, TMD 
symptoms (pain, psychological discomfort, physical im-
pairment, and mandibular movement limitation) can be-
come chronic and impact quality of life. Treatment op-
tions are limited, and they sometimes do not meet young 
patients’ long-term demand. Therefore, it is particularly 
important to identify the potential etiologic factors and 
their participation level early, thus allowing for the best 
treatment of the symptoms (21). TMD’s etiology is a 
multifactorial one, given the combination of psycho-
logical, physiological, structural, postural, and genetic 
factors, which alter the functional balance among the 
key components of the stomatognathic system – dental 
occlusion, mandibular muscles, and TMJ. Diagnosis is 

often based on history and physical examination. Diag-
nostic imaging can prove beneficial when malocclusion 
or intra-articular abnormalities are suspected. Mouth 
opening limitation is a sign considered by 73.84% of the 
total, and it is regarded as significant in 80.76% of pro-
fessionals with over 5 years of clinical practice. In our 
study, muscle examination was important for 95.4% of 
the total. It is worth noting that only 2.56% of profes-
sionals in the first group and 7.70% in the second did 
not consider it as an important sign, even though this 
is one of the premises considered in the diagnostic cri-
teria for temporomandibular disorders (DC/TMD) for 
clinical and research applications: Recommendations of 
the International RDC/TMD Consortium Network (22). 
Diagnostic imaging is only considered as important by 
61.53% of respondents – 53.84% in the over 5 years of 
experience group. As noted by Petersson A. in the cu-
rrent I version of the Diagnostic Research Criteria for 
Temporomandibular Disorders (DRC/TMD), imaging 
should only be carried out when it is known that it could 
contribute to an appropriate diagnosis and/or a better 
prognosis treatment. Various techniques are used to ob-
tain TMJ images – panoramic X-rays, simple X-rays, 
conventional and computed tomography (CT), digital 
volume tomography, cone beam computed tomography 
(CBCT), arthrography, and MRI (23). Psychological al-
terations are recognized by 87.7%, without significant 
differences between both groups. This goes in line with 
other studies (24,25) demonstrating the presence of bio-
logical elements which determine the differences in the 
individuals’ health. However, social and cultural diffe-
rences accountable for specific aspects of health gaps 
should be studied and recognized as the primary recep-
tor of patients’ health demands. Regarding TMD mana-



J Clin Exp Dent. 2019;11(8):e680-5.                                                                                                                                                                              Knowledge and Management of TDM disorders

e684

gement, 63% of respondents used NSAID treatment, wi-
thout significant differences in use between both groups. 
However, the use of muscle relaxants was more frequent 
in the group of dentists with over 5 years of professio-
nal experience than in the first group – with just 38% 
for the latter. The most commonly used drugs in TMD 
treatment are painkillers, muscle relaxants, anti-inflam-
matory drugs (NSAIDs), tricyclic amines, tricyclic anti-
depressants (TCAs), and anticonvulsants (gabapentin). 
Some drugs may be contraindicated in certain cases (for 
instance, NSAIDs) in patients with gastrointestinal di-
sorders or NSAID-sensitive asthma. Physicians should 
be familiar with the potential drug interactions and side 
effects (short- and long-term use) of any drugs pres-
cribed and be ready to treat adverse reactions (26,27). 
The relaxation splint is used by 75% of respondents, and 
even more in the less than 5 years of professional expe-
rience group. The occlusal stabilization splint may play 
an important part in long-term TMD treatment, its effect 
corresponding with other therapeutic modalities in the 
long-term follow-up. Further studies based on the appro-
priate use of standardized criteria and result assessment 
are required to better define the stabilization splint treat-
ment modalities which can impact the persistence of its 
effect in the long term (28). Physiotherapy by a skilled 
professional, jaw exercises (for instance, relaxation, ro-
tation, stretching, or isometric and postural exercises), 
superficial heat and/or cold application, massages, ma-
nual mobilization, ultrasound, low intensity laser, pul-
sed diathermy, and other non-invasive methods (29,30) 
are indicated by 73.8% of the whole sample of profes-
sionals, the proportion increasing up to 79.48% in the 
younger group. The most important stage in a  protocol 
is education with cognitive awareness training and re-
laxation therapy, as well as self-observation by patients 
with masseter hypertrophy, tension headache, or bru-
xism. It is important to inform the patient of the cause of 
the disorders – especially the role played by emotional 
stress – and warn them about common parafunctional 
activities (for instance, non-functional tooth contact or 
oral mucosa biting). Patients should be aware of what 
they do with their own teeth, and when they have a bad 
habit, try to put an end to it (26). Mastication muscle 
relaxation exercises seemingly provide beneficial results 
as an intervention treatment for TMD in clinical prac-
tice (30). 60% of professionals referred their patient to 
another physician considered as more competent for the 
treatment of these processes. In addition, 95.4% of all 
professionals would be interested in attending a TMD 
continuous education program, with virtually no diffe-
rences between both groups. 
We believe in accordance with the results obtained, the 
fact that the management knowledge is clearly inferior 
to the knowledge about the other two areas according 
to the contrast of the media with Wilks Lambda. It is 

a relevant result, which should be commented on and 
that would lead to clear implications of paying special 
attention to the contents of this area in a possible training 
aimed at professionals.

References
1. Nishimura K, Rasool F, Ferguson MB, Sobel M, Niederman R. 
Benchmarking the clinical prosthetic dental literature on MEDLINE. J 
Prosthet Dent. 2002;88:533-41.
2. Russo SP, Fiorellini JP, Weber HP, Niederman R. Benchmarking 
the dental implant evidence on MEDLINE. Int J Oral Maxillofac Im-
plants. 2000;15:792-800.
3. Glick M. The internet-informed patient: opportunities for pa-
tient-centered care. JADA. 2013;144:239-40
4. Ittipuriphat I, Leevailoj C. Anterior space management: interdisci-
plinary concepts. J Esthet Restor Dent. 2013;25:16-30.
5. Koole S, Vandeweghe S, Mattheos N, De Bruyn H. Implant dentis-
try education in Europe: 5 years after the Association for Dental Edu-
cation in Europe consensus report. Eur J Dent Educ. 2014;18:43-51.
6. Koole S, Van Den Brulle S, Christiaens V, Jacquet W, Cosyn J, 
De Bruyn H. Competence profiles in undergraduate dental educa-
tion: A comparison between theory and reality. BMC Oral Health. 
2017;17:109.
7. Clark JD, Robertson LJ, Harden RM. Applying learning outcomes 
to dental education. British Dental Journal. 2004;196:357-9.
8. Adern B, Stenvinkel C, Sahlqvist L, Tegelberg A. Prevalence of 
temporo- mandibular dysfunction and pain in adult general practice 
patients. Acta Odontol Scand. 2014;72:585-90.
9. Al-Jundi MA, John MT, Setz JM, Szentpétery A, Kuss O. Me-
ta-analysis of treatment need for temporomandibular disorders in adult 
nonpatients. J Orofac Pain. 2008;22:97-107.
10. Gnauck M, Magnusson T, Ekberg E. Knowledge and competence 
in temporomandibular disorders among Swedish general dental prac-
titioners and dental hygienists. Acta Odontol Scand. 2017;75:429-36.
11. Dworkin SF. Research diagnostic criteria for temporomandi-
bular disorders: Current status & future relevance. J Oral Rehabil. 
2010;37:734-43.
12. Manfredini D, Guarda-Nardini L, Winocur E, Piccotti F, Ahlberg 
J, Lobbezoo F. Research diagnostic criteria for temporomandibular 
disorders: A systematic review of axis I epidemiologic findings. Oral 
Surg Oral Med Oral Pathol Oral Radiol Endod. 2011;112:453-62.
13. Baharvand M, Sedaghat Monfared M, Hamian M, Jalali Mogha-
ddam E, Sadat Hosseini F, Alavi KA.Temporomandibular disorders: 
knowledge, attitude and practice among dentists in Tehran, Iran. J Dent 
Res Dent Clin Dent Prospects. 4:90-94.
14. Greene CS. The etiology of temporomandibular disorders: impli-
cations for treatment. J Orofac. Pain. 2001;15:93-105.
15. Karibe H, Shimazu K, Okamoto A, Kawakami T, Kato, Wari-
ta-Naoi S. Prevalence and association of self-reported anxiety, pain, 
and oral parafunctional habits with temporomandibular disorders in 
Japanese children and adolescents : a cross-sectional survey. BMC 
Oral Heath. 2015;15:8.
16. Luther F, Layton S, McDonald F. Orthodontics for treating tem-
poromandibular joint (TMJ) disorders. Cochrane Database Syst Rev. 
2010;7:1-4.
17. Melo C, Oliveira J, Jesús A, Maia M, Santana J, Andrade L, et al. 
Temporomandibular disorders in headache patients. Med Oral Patol 
Oral and Cir Bucal. 2012;17:e1042-6.
18. Isong U, Gansky SA, Plesh O. Temporomandibular joint and mus-
cle disorder-type pain in U.S. adults: the National Health Interview 
Survey. J Orofac Pain. 2008;22:317-22.
19. Greene CS, Laskin DM. Long-term status of TMJ clicking in 
patients with myofascial pain and dysfunction. J Am Dent Assoc. 
1988;117:461-5
20. Walker R.V., Kalamchi, S. A surgical technique for management of 
internal derangement of the temporomandibular joint. J Oral Maxillo-
fac Surg. 1987;45:299-305.



J Clin Exp Dent. 2019;11(8):e680-5.                                                                                                                                                                              Knowledge and Management of TDM disorders

e685

21. Chisnoiu AM, Picos AM, Popa S, Chisnoiu PD, Lascu L, Picos A, 
et al. Factors involved in the etiology of temporomandibular disorders 
a literature review. Clujul Med. 2015;88:473-8.
22. Schiffman E, Ohrbach R, Truelove E, Look J, Anderson G, Goulet 
J-P, et al. Diagnostic Criteria for Temporomandibular Disorders (DC/
TMD) for Clinical and Consortium Network and Orofacial Pain Spe-
cial Interest Group. J Oral Facial Pain Headache. 2014;28:6-27.
23. Petersson A. What you can and cannot see in TMJ imaging - an 
overview related to the RDC/TMD diagnostic system. J Oral Rehabil. 
2010;37:771-8.
24. Manfredini D, Marini M, Pavan C, Pavan L, Guarda-Nardini 
L. Psychosocial profiles of painful TMD patients. J Oral Rehabil. 
2009;36:193-8.
25. Blanco-Hungría A, Rodriguez-Torronteras A, Blanco-Aguilera A, 
Biedma-Velazquez L, Serrano-Del-Rosal R, Segura-Saint-Gerons R, 
et al. Influence of sociodemographic factors upon pain intensity in pa-
tients with temporomandibular joint disorders seen in the primary care 
setting. Med Oral Patol Oral Cir Bucal. 2012;17:e1034-41.
26. Wieckiewicz M, Boening K, Wiland P, Shiau YY, Paradows-
ka-Stolarz A. Reported concepts for the treatment modalities and 
pain management of temporomandibular disorders. J Headache Pain. 
2015;16:106.
27. Edward F. Wright, Sarah L. North. Management and Treatment of 
Temporomandibular Disorders: A Clinical Perspective. J Man Manip 
Ther. 2009;17:247-254.
28. Pficer JK, Dodic S, Lazic V, Trajkovic G, Milic N, Milicic B. 
Occlusal stabilization splint for patients with temporomandibular 
disorders: Meta-analysis of short and long term effects. PLoS One. 
2017;6:1-21.
29. List T, Axelsson S. Management of TMD: evidence from systema-
tic reviews and meta-analyses. J Oral Rehabil. 2010;37:430-51.
30. Bae Y, Park Y. The Effect of Relaxation Exercises for the Mastica-
tor Muscles on Temporomandibular Joint Dysfunction (TMD). J Phys 
Ther Sci. 2013;25:583-6.

Availability of Data and Materials 
The authors consent to the use of this article and its data without res-
triction, provided that the original authors are cited. Data are available 
from the corresponding author at a reasonable request. 
 
Conflict of Interest
The authors declare no conflicts of interest.


