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Introduction: The relationship between temporomandibular disorders
(TMDs) and orthodontic treatment/malocclusion has changed from a cause-
and-effect association to an idea without sufficient evidence. Objective: This
survey was designed to assess the beliefs of different disciplines — orthodon-
tists, oral surgeons, and oral medicine specialists — on the relationship be-
tween TMDs and orthodontic treatment, with regard to treatment, prevention
and etiology of TMDs. Method: A survey in the form of questionnaire was
designed and distributed to 180 orthodontists, 193 oral surgeons and 125 oral
medicine specialists actively involved in treating TMDs. The questionnaire
aimed to collect basic information about each participant and theirbeliefs, and
clinical management of patients with TMDs. Results: Halve of the respond-
ing orthodontists and most of the oral surgeons (69.9%) were male partici-
pants, whereas the majority of oral medicine specialists (83.3%) were female
respondents. The participants’ age ranged from 29 to 58 years. The majority
of orthodontists believes that there is no relationship between orthodontic
treatment and TMDs, and that orthodontic treatment does not provoke TMDs
or prevent the onset of the disorder. However, oral surgeons and oral medi-
cine specialists have different and conflicting opinions. Most surgeons tended
to treat those patients, while most of the other two disciplines tended to seek
an interdisciplinary approach. Chi-square test was done to find an associa-
tion between the referral status and specialists’ experience, and to compare
between the different disciplines’ belief. Conclusions: Orthodontist’s beliefs
were in accordance with the scientific evidence, whereas most oral surgeons
and oral medicine specialist believed that orthodontic treatment may pro-
voke TMDs. Therefore, continuing program series development is important
to embrace the concept of the multidisciplinary team approach and improve
the health care and quality of life for those patients.

Keywords: Orthodontics. Temporomandibular joint disorders. Perception.



4 Al-Groosh DH, Abid M, Saleh AK — The relationship between orthodontic treatment and

temporomandibular disorders: A dental specialists’ perspective

Temporomandibular disorders (TMDs) are a group of neuro-
muscular and musculoskeletal conditions involving the mas-
ticatory muscles, temporomandibular joint complex and the
surrounding bony structures. TMDs are a multifactorial condi-
tion with psychogenic influence of different degrees, affecting
an individual’'s quality of life. Several etiological factors were
believed to cause the disorder such as trauma, underlying
occlusal anomalies and emotional stress.”? The disorder is not
uncommon and affects about 26 to 46% of young adults.*
Common symptoms of TMDs include headache, facial pain,
jaw dysfunction and TM pain.>® It was believed that there is
similarity between TMDs pain and lower back pain, considering
individual variation in pain perception. Since there is a strong
relationship between TMDs and occlusion, changing the posi-
tion of teeth and altering the existing occlusion via orthodontic
appliances has drawn many investigations and controversial
opinions, without establishing a conclusive evidence.’

In the last decade, researchers conducted several studies to
explain the relationship between TMDs and orthodontic treat-
ment.?? Despite the use of sophisticated and modern diagnostic
tools such as magnetic resonance imaging, and scientific studies
with long-term follow-up, it has not yet been possible to elimi-
nate this existing controversy.'® Although there is no significant
evidence supporting the predisposing effect of orthodontic
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treatment on TMDs and occlusion, the treatment is not indi-
cated as a therapeutic measure or a means to decrease the risk
of the disorders."'2 However, the attention given to signs and
symptoms associated with TMDs has modified the clinical man-
agement before and during orthodontic treatment.'?

Although the disorder has a normal cycle of events, appearing
to spontaneously improve without treatment, the treatment of
such a group of disorders involves a multidisciplinary approach
with robust protocols.'' A team of oral medicine specialists,
surgeons and orthodontist may collaborate to manage these
disorder using protocols ranging from nonsurgical medications
to surgical interventions.

To the authors’ knowledge, the perception of orthodontists,
oral surgeons and the oral medicine specialists together was
not investigated; therefore, this study was designed to assess
the beliefs, despite scientific evidence, of the TMDs team of
specialists about the relationship between TMDs and ortho-
dontic treatment, with regard to treatment, prevention and
possible etiology.
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The study was approved by the scientific research and eth-
ics committee of College of Dentistry, University of Baghdad
(Approval no. 361/ 2019). A questionnaire was modified from
Coélho and Caracas' and sent to dental specialists actively
involved in treating temporomandibular disorders. The ques-
tionnaire was distributed to Iraqi orthodontists, oral surgeons
and oral medicine specialists nationwide (180, 193 and 125
respectively; with an age range of 29-58 years) via e-mail to their
corresponding professional societies. The e-mail explained the
survey objectives and contained a link to directthe respondents
to the website where the questionnaire could be answered (via
Google forms). Some specialists were not members of their
professional societies and have been approached through
their correspondent groups, using social network apps, where
the online questionnaire link was attached. Each participant
accessed the questionnaire via his/her official login account
information, and was allowed to answer the questions once.
To avoid non-specialists or specialists who have not treated
patients with TMDs from participating, obligatory filter ques-
tions were designed and applied as a mandatory task before
start answering the questionnaire. These questions were
related to the participant’s discipline and whether they have
treated patients with TMDs, as follows: “Are you a specialist of
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one of the following disciplines: Orthodontics, Oral Surgery or Oral
Medicine?” and, “Have you treated patients with TMDs?”. These
filter questions disabled respondent who answered “No”
from participating.

The survey took ten weeks, from December 2019 to February
2020, and the participants were advised to contact the authors
for inquiries related to answering the questionnaire. The ques-
tionnaire consisted of questions related to participants’ basic
information and others to collectinformation about beliefs and
clinical protocols while treating patients with TMDs.

The survey included questions related to participant’s general
information: gender, discipline, clinical professionalism and the
source of TMDs knowledge. In addition, the survey included
questions related to specialists’ belief regarding the relationship
between orthodontic treatment and TMDs, i.e. whether ortho-
dontic treatment can treat, prevent or lead to TMDs. A sample of
the survey questionnaire is presented in the Figure 1.

A pilot study was conducted on 15 academics and experi-
enced specialists (five from each discipline), using the same
guestionnaire, to minimize unclear and ambiguous questions.
Consequently, the questions were reviewed and modified to
ensure scientific accuracy.
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1. Gender: Male Female DOB: ...
2, Discipline (specialty): ........ccoeene....

3. Postgraduate degree: Master PhD or equivalent Certificate
4, How long have you been a specialist?

a. Lessthan 5years.
b. 5-10 years.
More than 10 years.
5. Your knowledge was acquired during:
Undergraduate dentistry course.
MSc program.
TMD course.
Self-study.
Other course. Please specify: .............
6. Do you refer patient to a specialized Centre for treatment?
Yes. Please specify: ..........
b. No.
7. Orthodontics is the best treatment for TMDs in patients with skeletal malocclusion.
a. Agree.
b. Disagree.
No opinion about it.

® QN T

Q

8. Orthodontic treatment can prevent the onset of TMDs.
a. Agree.
b. Disagree.
No opinion about it.
9- Orthodontic treatment can lead to TMDs.
a. Agree.
b. Disagree.
No opinion about it.

Figure 1: Sample of the survey questionnaire.
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The sample size was calculated using the following formulae: "’

(1) Required sample size = p (100 - p) z*/E?
(2) True sample = (required sample size x population)

(required sample size + population -1)

Where 'p'is 50% of a sample; ‘'z’ is the level of confidence, which
is equal to 1.96 (for confidence level of 95%), and ‘E’ is the mar-
gin of error = 0.05.

After data acquisition, descriptive statistic represented by
tables and histograms was used to analyze the percentages
of the respondents’ answers. Additionally, chi-square test was
done to find an association between the referral status and
specialists’ experience, and to compare between the different
disciplines’ belief.

The results of the current study revealed that there was a good
rate of participation from the specialists: 112 orthodontists
(62.2%), 136 oral surgeons (71.5%) and 84 oral medicine spe-
cialists (67.2%). Almost half of the responding orthodontists
(47.9%) have less than five years’' experience, while 23.9% have
more than 10 year experience. Nearly 40% of oral surgeons
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and oral medicine specialists have more than 10 years’ experi-
ence (Table 1). Halve of the responding orthodontists and the
majority of the oral surgeons (69.9%) were male participants,
whereas the majority of oral medicine specialists were female
respondents (83.3%).

The majority of the participants achieved their TMD knowledge
from their postgraduate MSc program, in addition to their basic
undergraduate program, specially the orthodontists (61.5% and
23.1%, respectively). Self-learning activity accounted for 15.4%
of the orthodontists, who exhibited the least percentage com-
pared to oral surgeons (30.8%) and oral medicine specialists
(37.5%). Only a small proportion of the oral medicine specialists
(12.5%) attended specialized TMD courses, as shown in Figure 2.

Table 1: Response rate and cumulative experience.

Gender distribution Cumulative experience
o Response
Participants Less than More than
rate 5-10 years
5 years 10 years

Orthodontists
n (%)

112 (62.2 %) 56 (50%) 56 (50%) 54 (47.9%) 30 (28.2%) 28 (23.9%)

Oral surgeon
n (%)

136 (71.5 %) 95 (69.9%) 41 (30.1%) 48 (35.3%) 34 (25%) 54 (39.7%)

Oral medicine
n (%)

84 (67.2 %) 14 (16.7%) 70 (83.3%) 28 (33.3%) 22 (26.2%) 34 (40.5%)
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I Orthodontics
1 O. surgeons
M O. medicine

Figure 2: Source of knowl- | | . ‘ | - . I ‘ .

edge, with regards to disci-
plines.

Undergrad MSc course  TMD course  Self-study Other

There was a statistically significant association between the
time after training program and the referral status of the
orthodontists and the oral surgeons (p <0.001). Less time since
the training program was related to more referral status for
orthodontists, however, the opposite was true for the oral sur-
geons, as shown in Table 2. The majority of oral surgeons (77%)
answered no for the question related to interdisciplinary coop-
eration. On the other hand, orthodontists and oral medicine
specialists tended to refer the patient for further consultations
in a percentage of 62.5% and 50% respectively. Indeed, the oral
medicine specialists had an equal response.
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Table 2: Interdisciplinary referral data and its relationship to the time after specialist train-

ing program.
professionals status --
years 10 years
Refer 70 (62.5) 44 (39.2) 16 (14.2) 10 (9)
Orthodontist Not refer 42 (37.5) 10 (9) 14 (12.6) 18 (16) 17.948 0.000
Total 112 (100) 54 (48.2) 30 (26.8) 28 (25)
Refer 30 (22.2) 19 (14) 5(3.7) 6 (4.4)
O. surgeon Not refer 106 (77.8) 29 (21.3) 29 (21.3) 48 (35.3) 13.408 0.001
Total 136 (100) 48 (35.3) 34 (25) 54 (39.7)
Refer 42 (50) 17 (20.2) 9(10.7) 16 (19.1)
O. medicine Not refer 42 (50) 11(13.1) 13 (15.5) 18 (21.4) 2.131 0.344
Total 84 (100) 28 (33.3) 22 (26.2) 34 (40.5)

Table 3 shows that the participating health professionals had
statistically significant different opinions regarding the rela-
tionship between orthodontics, as treatment or preventive
means, and TMDs (p=0.001). The majority of the oral sur-
geons and oral medicine specialists (70% and 83%, respec-
tively) believed that orthodontic treatment is the best option
for TMDs patients; additionally, they believed that it prevents
the onset of the disorder. Contrary to that, most of the ortho-
dontists (87.5%) disagreed or didn’t have an opinion regarding
the role of orthodontic therapy on TMDs treatment. Moreover,
half of the orthodontists disagreed or had no opinion regard-
ing the role of orthodontic treatment in preventing TMDs.
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Table 3: Comparison among specialists’ responses on whether orthodontic treatment can
treat or prevent TMD problems.

Orthodontic treatment is best treatment for TMDs

Health Agree Disagree No opinion Total
professionals n (%) n (%) n (%) n (%)

___df | pvalue |
Orthodontist 14 (12.5) 42 (37.5) 56 (50) 112 (100)
O. Surgeon 95 (70) 0 (0) 41 (30) 136 (100) 4 0.001
O. Medicine 70 (83.3) 0(0) 14 (16.7) 84 (100)
Total 179 (53) 42 (12.6) 111(33.4) 332 (100)

Orthodontic treatment can prevent the onset of TMDs

Health Agree Disagree No opinion Total
professionals | n (%) n (%) n (%) nw) | df | pvalue _

Orthodontist 56 (50) 28 (25) 28 (25) 112 (100)
O. surgeon 68 (50) 42 (30) 26 (20) 139 (100) 4 0.001
O. medicine 70 (83.3) 14 (16.7) 0(0) 84 (100)
Total 194 (58.4) 84 (25.3) 54 (16.3) 332 (100%)

Table 4: Comparison among specialists’ responses on whether orthodontic treatment can
lead to TMDs problems.

Orthodontic treatment can lead to TMDs

Health Agree Disagree No opinion Total
professionals n (%) n (%) n (%) n (%)

___df | pvalue
Orthodontist 28 (25) 84 (75) 0 (0) 112 (100)
O. surgeon 68 (50) 27 (20) 41 (30) 136 (100) <0.001
O. medicine 56 (66.7) 0 (0) 28 (33.3) 84 (100)
Total 152 (45.8) 111 (33.5) 69 (20.7) 332 (100)

Table 4 reveals that there was a significant difference regard-

ing answers about whether orthodontic treatment can cause
TMDs (p=0.001). More than two-thirds of the oral medicine
specialists (66.7%) and half of the oral surgeons (50%) agreed
or had no opinion that orthodontic treatment can lead to TMDs
problems; whereas most of the orthodontists disagreed with
this claim (75%).
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Although the use of questionnaires is fundamental for knowl-
edge and perceptive research, it may have some limitations,
such as poor adhesion of participants, which reduces the num-
berofanswers,lowresponserate and,sometimesinconsistency
of the answers.'® The authors tried to reduce these issues by
using the web-based questionnaire,’”® however, online survey
may discriminate senior individuals who are not regular ‘cyber
users’, which may, in turn, affect the overall data. This comes in
agreement with a previous study reporting that the age of par-
ticipants may affect their willingness to participate, especially
in web-based questionnaire.?® In this context, the sample size
of the current study was in accordance with the calculated sam-
ple size, which yields 95% confidence interval (117, 132 and 82
for orthodontists, oral surgeons and oral medicine specialists
respectively). Another limitation of the current questionnaire
is the use of an e-mail as a mean to send the survey. This may
have brought a risk of having non-specialists or specialists who
are not treating patients with TMDs participating. However,
the authors overcame this issue by asking the participants to
answer obligatory filter questions about the type of specialist
training program and whether the participant treated patients
with TMDs or not. Therefore, respondents who have not ful-
filled the required profession or those who have not treated
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patients with TMDs were unable to continue answering the
questions (due to the nature of the web-based questionnaire).
Yet, misreporting these questions may be encountered.

The results of the current survey showed that the response rate
was higher than in the previous survey conducted on ortho-
dontists.' This finding is in accordance with Saleh and Bista,
who reported that the participation rate was higher in online
based surveys, compared to the conventional ones. This could
be due to several influencing factors such as survey structure,
communication methods, professionalism (target group) and
simplicity of the questions. The setup of questions and ques-
tion-answering process in online based questionnaire made
handling the survey questions an easy task.?°

The majority of orthodontists believed that orthodontic treat-
ment had no effect on TMDs symptoms. This is in accordance
with the scientific evidence in which most of the previous stud-
ies suggested that orthodontic treatment neither prevents nor
causes TMDs.?"2®> However, oral surgeons and oral medicine
specialists opposed this opinion, which disagreed with the
findings reported by Leite et al,* who suggested that ortho-
dontic treatment did not provoke the risk of developing signs
and symptoms of TMDs, regardless the technique used for
treatment and the extraction status.
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Most of the orthodontists and a few oral surgeons agreed that
orthodontic treatment has no effect on or prevents TMDs,
which is in accordance with other studies.'®?* The concept of
orthodontic treatment as a choice to solve TMDs symptoms
may be differently interpreted among disciplines. Both oral
surgeons and oral medicine specialists interpreted orthodon-
tic treatment as a mean to solve the malocclusion, which was
considered as a predisposing factor to TMDs. This contradicted
the findings of previous studies reporting that the majority of
the published articles failed to identify any significant and clin-
ically important associations between certain type of maloc-
clusions and TMDs.>>#¢ TMDs could not be correlated to any
specific type of malocclusion, and there was no support for the
belief that orthodontic treatment may cause TMDs. Obvious
individual variations in signs and symptoms of TMDs over time,
according to some longitudinal studies, emphasized the diffi-
culty in establishing malocclusion as a significant risk factor for
TMDs.2”?8 This belief comes in parallel with the referral profile
of the orthodontists, as they believed that causes other than
malocclusion may be responsible for TMDs risk and severity.

The questionnaire outcomes suggested a lack of clear clini-
cal guidance and evaluating protocols determining the role
of different health professionals in management of patients
with TMDs. Additionally, despite of professionals’ compe-
tence in treatment of TMDs, patients may be undertreated or
under-evaluated. This may be due to lack of awareness to the
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possible therapeutic options currently available and lack of
interdisciplinary approach to exchange knowledge and clinical
experience through joint meeting.2*=°

Therefore, setting up interdisciplinary clinics, with oral sur-
geons, oral medicine specialists and orthodontists involved
in a coordinated way with different treatment approaches, is
recommended. Moreover, continuing program development
series is important to embrace the concept of the multidisci-
plinary team approach and improve the health care service
and the quality of life for those patients.

The majority of orthodontists’ beliefs came in accordance with
the scientific evidence regarding the lack of relationship between
orthodontic treatment and TMDs symptoms, and that orthodon-
tic treatment does not necessarily prevent the onset of TMDs.
This was significantly different from the point of views of other
participating health professionals, who believed that orthodon-
tic treatment has implications to TMDs. The study, additionally,
showed that there is a statistically significant association between
the time after specialists’ training program and the referral sta-
tus. The majority of the oral surgeon tried to treat those patients,
unlike the orthodontists and the oral medicine specialists, who
seemed to have an interdisciplinary approach attitude.
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