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Jaw Exercises in the Treatment of Temporomandibular 
Disorders—An International Modified Delphi Study

Aims: To investigate whether an international consensus exists 
among TMD experts regarding indications, performance, follow-up, 
and effectiveness of jaw exercises. Methods: A questionnaire with 
31 statements regarding jaw exercises was constructed. Fourteen 
international experts with some geographic dispersion were asked to 
participate in this Delphi study, and all accepted. The experts were asked 
to respond to the statements according to a 5-item verbal Likert scale 
that ranged from “strongly agree” to “strongly disagree.” The experts 
could also leave free-text comments, which was encouraged. After the 
first round, the experts received a compilation of the other experts’ 
earlier responses. Some statements were then rephrased and divided 
to clarify the essence of the statement. Subsequently, the experts were 
then asked to answer the questionnaire (32 statements) again for the 
second round. Consensus was set to 80% agreement or disagreement. 
Results: There is consensus among TMD experts that jaw exercises are 
effective and can be recommended to patients with myalgia in the jaw 
muscles, restricted mouth opening capacity due to hyperactivity in the jaw 
closing muscles, and disc displacement without reduction. The patients 
should always be instructed in an individualized jaw exercise program 
and also receive both verbal advice and written information about the 
treatment modality. Conclusion: This Delphi study showed that there is 
an international consensus among TMD experts that jaw exercises are 
an effective treatment and can be recommended to patients with TMD 
pain and disturbed jaw function. J Oral Facial Pain Headache 2019;33: 
389–398. doi: 10.11607/ofph.2359

Keywords:  Delphi technique, dentistry, jaw exercises, orofacial pain,  
physical treatment 

Temporomandibular disorders (TMD) are a group of con-
ditions affecting the masticatory muscles and temporo-
mandibular joints (TMJs). Pain in the masticatory system 

is the most common symptom of TMD. Related symptoms such 
as headache, restricted mouth opening capacity, and pain in 
connection to chewing or other jaw functions are frequently re-
ported by TMD patients.1 These symptoms reduce the patient’s 
quality of life. In a longitudinal epidemiologic study over 20 
years, it was shown that 13% of the participants reported one 
or more frequent TMD symptoms.2 Several conservative treat-
ments have been proposed for the treatment of this condition.3–5 
Therapeutic jaw exercises are often recommended in the man-
agement of TMD, as they are simple, cheap, and give treatment 
responsibility to the patient. 

Therapeutic jaw exercises have been proposed as a treat-
ment for the following TMD conditions: chronic arthritis of the 
TMJs6,7; arthrogenous TMD8; myofascial pain/myalgia in the mas-
ticatory muscles9–11; jaw hypomobility12–14; radiotherapy-induced 
trismus15; and disc displacement with (clicking)16 and with-
out reduction.17–19 However, in a recent systematic review and 
meta-analysis, it was concluded that the effectiveness of exer-
cises in the management of TMD is still uncertain.20
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In the absence of high-quality evidence, the den-
tal health professional must rely on experience in 
making treatment decisions. The assembled expe-
rience and consensus of colleagues are better than 
the experience of one individual. The most common-
ly used consensus methods in health care are the 
nominal group technique, the conference consensus 
technique, and the Delphi method.21

The Delphi method, used in this study, was 
named after the famous oracle in the ancient Greek 
city of Delphi. The oracle was thought to deliver the 
god Apollo’s knowledge through prophecies and ad-
vice.22 Today, the Delphi method is a technique that 
strives to reach consensus of opinion in a group of 
experts through a series of questionnaires in different 
“rounds.” In the classical Delphi method, the initial 
questionnaire (first round) consists of open-ended 
questions and collects opinions that are then an-
alyzed with a qualitative research method. The re-
sults from the first questionnaire are then returned 
to the experts in a second quantitative questionnaire 
(second round), on which they grade a set of state-
ments with a Likert scale. Subsequently, the experts 
receive controlled feedback with the results, where 
they can see their own answers in relation to the oth-
er experts in the panel. This process is repeated in 
several rounds until consensus is achieved or a de-
crease in the number of returned questionnaires is 
seen. The Delphi method has been used in many 
different areas, including dentistry23 and the field of 
TMD.24 Although the key features of the method re-
main intact, there are several modified Delphi tech-
niques that have been suggested.25 One strength of 
the Delphi method, compared to other consensus 
techniques, is that the experts are anonymous to one 
another, which removes the possible social influence 
on opinions in a face-to-face setting.26 Other advan-
tages over other consensus techniques are that it is 

easy to get a wide geographic dispersion of the ex-
perts and that the method is relatively cheap. 

The aim of this study was to investigate whether 
there is an international consensus among TMD spe-
cialists regarding indications, performance, follow-ups, 
and effectiveness of therapeutic jaw exercises.

Materials and Methods

The three main authors (E.L., T.M., M.E.), who were 
not a part of the expert panel, constructed a ques-
tionnaire with 31 statements regarding indications, 
performance, follow-up, and effectiveness of thera-
peutic jaw exercises in TMD patients. The statements 
were based on suggestions in the literature and the 
authors’ own experiences. The questionnaire was 
electronic and created in the program Webropol 
(Webropol Sverige AB).

Fourteen international experts with some geo-
graphic dispersion were asked to participate in this 
Delphi study (Table 1). An expert was defined as an 
established academic with at least 10 years of expe-
rience with clinical treatment of TMD patients, teach-
ing, and research, with identifiable peer-reviewed 
publications. The experts received carefully written 
information about the study before inclusion. All invit-
ed experts agreed to take part in the study.

It was decided to continue the investigation until 
consensus was met or stability between the differ-
ent rounds was seen. Consensus was set to 80%27 
(11 out of 14 experts) agreement or disagreement. A 
secondary threshold was created according to the 
following: If 9 to 10 (approximately 65% to 70%) out 
of 14 experts agreed or disagreed with the statement, 
consensus had not been reached, but it was consid-
ered that a majority of experts agreed/disagreed. The 
experts were totally anonymous to each other.

In round 1, the link to the questionnaire was 
emailed to the experts, who were asked to respond 
to the statements according to a 5-item verbal Likert 
scale that ranged from “strongly agree” to “strong-
ly disagree.” The experts could also leave free-text 
comments to each statement, which they were en-
couraged to do. Some of the statements had ref-
erences to specific jaw exercise programs (Figs 1 
and 2). These programs were attached to the email 
as a pdf. If the expert did not answer, a maximum of 
two reminders were sent. After the first round, the 
expert received a compilation of the other experts’ 
earlier responses and possible free-text comments. 
In this way, the expert could compare the expert 
panel’s responses to their own opinions. Some 
statements for the second round were rephrased 
and divided after feedback to clarify the essence of 
the statement.

Table 1  Geographic Distribution of TMD 
Experts

TMD expert Country
Antoon De Laat Belgium
Antonio Sergio Guimarães Brazil
Merete Bakke Denmark
Lene Baad-Hansen Denmark
Yrsa Le Bell Finland
Nikolaos Nikitas Giannakopoulos Germany
Ambra Michelotti Italy
Taro Arima Japan
Frank Lobbezoo The Netherlands
Anders Johansson Norway
Anders Wänman Sweden
Frauke Müller Switzerland
Alan Glaros USA
Richard Ohrbach USA
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The experts were then asked to answer the re-
fined questionnaire with 32 statements (Table 2) 
for round 2. In the same manner as before, the ex-
perts received a compilation of the other experts’ re-
sponses and possible free-text comments, and were 
then given the opportunity to check their answers 

and correct errors/mistakes in their inputs/respons-
es concerning the statements in the questionnaire 
(round 2). Two experts made minor corrections of 
errors/mistakes in their inputs/responses concern-
ing specific statements in the second questionnaire 
(step 5, Fig 3).

Fig 1 Exercises included in the jaw exercise program I. Free move-
ments of the mandible: (a) Maximal jaw opening, (b, c) laterotrusion, 
(d) and protrusion without resistance. Movement of the mandible with 
a small resistance (eg, with  a couple of fingers): (e) jaw opening,  
(f, g) laterotrusion, (h) protrusion, (i) mouth closing, and (j) stretching. 

Fig 2 Directions for exercises included in the jaw exercise program II. (a) Open your mouth until you 
hear the clicking sound. (b, c) Protrude the mandible and simultaneously close your mouth so that the 
incisors come in contact. This way you prevent the condyle from sliding behind the disc. Open and 
then close your mouth so that the incisors come in contact. While doing this movement, no clicking 
sound should occur. Repeat the exercise slowly for at least 3 minutes.

a b c d

e f g h

i j

ba c
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Ethical Aspects
All experts were carefully informed that participation 
was voluntary. In a Delphi study, the experts should 
be anonymous to each other so that they are able 
to share their personal opinions unbiased by the 
possible social pressure of others. However, to be 
able to maintain a high response rate (eg, through 
reminders), the main researcher must know the iden-
tities of the experts, which means that there is not 

true anonymity in this kind of study. Additionally, this 
method has been criticized because of the pressure 
it applies to participants, notwithstanding anonymi-
ty, to converge their opinion into consensus,28 since 
this is an explicit objective pronounced early in the 
research process. After correspondence with the re-
gional ethical review board at Uppsala University, it 
was concluded that this study did not need ethical 
vetting.

Table 2 Statements Used in the Final Delphi Questionnaire

Statements
 1. I often recommend jaw exercises to my patients with temporomandibular disorders.
 2. I recommend jaw exercises to patients with restricted mouth opening capacity due to hyperactivity in jaw closing muscles. 
 3. I recommend jaw exercises to patients with restricted mouth opening capacity due to disc displacement without reduction. 
 4. I recommend jaw exercises to patients with restricted mouth opening capacity due to radiation therapy. 
 5. I recommend jaw exercises to patients with myalgia in the jaw muscles. 
 6. I recommend jaw exercises to patients with catching/temporarily locking (short duration) of the jaw associated with disc displacement. 
 7. I recommend jaw exercises to patients with TMJ arthralgia (not arthritis). 
 8. I recommend jaw exercises to patients with acute painful TMJ arthritis. 
 9. I recommend jaw exercises to patients with chronic TMJ arthritis (due to e.g. rheumatic disease) in order to reduce the risk of 

restricted mouth opening. 
10. The patient is always instructed and given useful verbal advice on how and when to perform the jaw exercises. 
11. The patient should always be given written information on how and when to perform the jaw exercises. 
12. The jaw exercise program should, if possible, be individualized according to the patient’s symptoms. 
13. The patient is usually given a combination of free movements, movements against a slight resistance as well as stretching  

(see description under Jaw Exercise Program I in enclosed PDF). 
14. In patients with severe pain from the jaw system, jaw exercises will in most cases aggravate the pain.  

Therefore, these patients only receive relaxation exercises and careful stretching. 
15. In cases of catching/temporarily locking (short duration) of the jaw due to suspected disc displacement, I recommend an  

exercise program where the patient is instructed to open and close the jaw in a protruded position (See Jaw Exercise Program II in 
enclosed PDF). The aim of this exercise is to reduce or eliminate catching/temporarily locking of the jaw. 

16. Jaw exercises are usually not very successful in eliminating clicking of the jaw due to disc displacement.
17. Patients with clicking of the TMJ should not provoke these sounds when using jaw exercises, because that increases  

the risk of aggravating the condition of disc displacement. Thus, the patient is instructed to use only small movements that  
don’t provoke the clicking sound. 

18. Jaw exercises are well suited for a delegated way of working, where, for instance, a dental assistant or a physiotherapist may 
instruct the patient and also follow up the result of the training. 

19. A patient who receives jaw exercises is normally followed up after 2–3 weeks concerning cooperation/adherence.  
Depending on condition and severity of the symptoms, recall might deviate from this “normal standard.” 

20. In patients with inadequate adherence, re-instruction and additional check-ups (for example by telephone) may prove valuable. 
21. A patient who has received jaw exercises is normally evaluated after 6–8 weeks. Depending on condition and severity of the  

symptoms, follow-up evaluation might deviate from this “normal standard.” 
22. Jaw exercises are effective in increasing the mouth opening capacity in patients with restricted mouth opening capacity due to 

hyperactivity in jaw closing muscles. 
23. Jaw exercises are effective in increasing the mouth opening capacity in patients with restricted mouth opening capacity due to  

disc displacement without reduction. 
24. Jaw exercises are effective in increasing the mouth opening capacity in patients with restricted mouth opening capacity due to 

radiation therapy.
25. Jaw exercises are effective in reducing or eliminating myalgia in the jaw muscles. 
26. Jaw exercises are effective in reducing or eliminating catching/ temporarily locking (short duration) of the jaw due to disk displacement. 
27. Jaw exercises are effective in reducing or eliminating arthralgia (not arthritis) of the TMJs. 
28. Jaw exercises are effective in reducing or eliminating arthritis of the TMJs. 
29. Jaw exercises might aggravate the TMD pain in some cases. Still, in general jaw exercises is a treatment without any major adverse 

effects. 
30. The treatment is often begun with counseling and jaw exercises which, if necessary, may be complemented with other treatments in 

a later stage. 
31. Jaw exercises are often used in combination with other treatments. 
32. Jaw exercises are used as a sole treatment if the patient has TMD problems that evolve during daytime. 

Each statement was answered by the experts on a 5-point Likert scale with the options strongly disagree, disagree, neutral, agree, and strongly agree.
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Results

The results are presented in Table 3. 
The response rates in both rounds were 
100%. After the second round, consen-
sus was found in 18 of 32 statements 
(56%), and a majority of experts agreed/
disagreed with the statements in another 
8 of 32 cases (25%). The Delphi process 
was stopped after the second round be-
cause consensus was either achieved or 
a stability between the rounds concern-
ing graded opinions and free-text com-
ments was observed. 

There was a consensus among the 
experts that jaw exercises can be recom-
mended to patients with myalgia in the 
jaw muscles, chronic arthritis (to reduce 
the risk of hypomobility of the jaw), and 
restricted mouth opening capacity due to 
hyperactivity in the jaw closing muscles 
or disc displacement without reduction. 
A majority of experts also recommended 

Fig 3 Flowchart describing the key features of the modified Delphi method used 
in this study.

Construction of the electronic questionnaire (31 statements) by the three 
main authors (E.L., T.M., M.E.), who were not part of the expert panel.

Round 1: The questionnaire was sent to 14 experts by email, and the 
experts answered the statements of the questionnaire according to a 5-item 
verbal Likert scale. They were also encouraged to leave free-text comments. 

The experts received a compilation of all of the responses, including the 
possible free-text comments. For the second round, some statements were 
refined and divided after feedback to clarify the essence of the statement. 

Round 2: A second questionnaire (32 statements) was sent to the 14 
experts, and they answered the statements according to a 5-item verbal 

Likert scale. They were also encouraged to leave free-text comments. 

The experts received a compilation of all of the responses and pos-
sible free-text comments from round 2. The experts were also given the 
opportunity to check their answers and correct errors/mistakes in the 

inputs/responses concerning a specific statement in the questionnaire. 

Table 3  Frequency of Answers (n) from 14 TMD Experts on Each of the 32 Statements in the  
Final Delphi Questionnaire 

Statement no.
Answers Majority

9–10/14
Consensus
≥ 11/14Strongly agree Agree Neutral Disagree Strongly disagree

 1. 9 4 1 Yes
 2. 10 2 1 1 Yes
 3. 11 1 1 1 Yes
 4. 6 4 4 Yes
 5. 11 2 1 Yes
 6. 4 2 3 4 1
 7. 2 7 3 1 1 Yes
 8. 1 2 2 5 4 Yes
 9. 6 5 3 Yes
10. 12 2 Yes
11. 8 6 Yes
12. 12 2 Yes
13. 4 4 5 1
14. 4 6 3 1 Yes
15. 2 7 2 2 1 Yes
16. 2 11 1 Yes
17. 2 7 2 2 1 Yes
18. 4 9 1 Yes
19. 6 7 1 Yes
20. 4 8 2 Yes
21. 4 5 2 3 Yes
22. 7 6 1 Yes
23. 8 3 2 1 Yes
24. 3 2 9
25. 5 6 3 Yes
26. 2 4 3 4 1
27. 3 4 6 1
28. 1 3 8 2 Yes
29. 3 10 1 Yes
30. 2 10 2 Yes
31. 5 9 Yes
32. 1 4 3 3 3
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jaw exercises for patients with arthralgia (not arthritis) 
of the TMJs and for patients with restricted mouth 
opening capacity due to radiation therapy. The major-
ity did not recommend jaw exercises in patients with 
acute painful arthritis.

Jaw exercises were considered to be effective 
(consensus) in the treatment of myalgia in the jaw 
muscles and in increasing mouth opening capacity 
due to hyperactivity in jaw closing muscles or disc 
displacement without reduction, but the treatment 
was not considered to be successful in eliminating 
clicking of the joints due to disc displacement. There 
was no consensus regarding the actual way of doing 
the exercises, but a majority of experts recommend-
ed the exercise program proposed by Yoda et al16 in 
cases of catching/temporary locking (short duration) 
of the jaw due to disc displacement. The recommen-
dation of short-term follow-up of jaw exercises after 
2 to 3 weeks met the definition of consensus, and a 
majority of experts also recommended evaluation of 
the exercises after 6 to 8 weeks. Although jaw ex-
ercises might aggravate TMD pain in some cases, it 
was considered to be a treatment without any major 
adverse effects (consensus). 

Discussion

The main findings of this study were that there is con-
sensus among TMD experts that: (1) jaw exercises 
can be recommended to patients with myalgia in the 
jaw muscles, chronic arthritis (in order to reduce the 
risk of hypomobility of the jaw), and restricted mouth 
opening capacity due to hyperactivity in the jaw clos-
ing muscles or disc displacement without reduction; 
(2) the patients should always be instructed in an in-
dividualized jaw exercise program and receive both 
verbal advice and written information about the treat-
ment modality; (3) the jaw exercises are normally fol-
lowed up after 2 to 3 weeks concerning cooperation/
adherence; (4) jaw exercises are effective in the treat-
ment of myalgia in the jaw muscles and in increasing 
mouth opening capacity due to hyperactivity in jaw 
closing muscles or disc displacement without reduc-
tion; and (5) even though jaw exercises might aggra-
vate TMD pain in some cases, they are considered 
to be a treatment without any major adverse effects. 
These results, based on the knowledge and clinical 
experience of a group of 14 TMD experts, are import-
ant as guidelines for the general practitioner in the 
absence of solid evidence for the effectiveness of ex-
ercises in the management of TMD.20

In medicine and dentistry, there are divergent at-
titudes toward opinions that are based on clinical ex-
perience. In the hierarchy of evidence presented by 
Rinchuse et al,29 consensus opinion of experts was 

considered to be number 10 on an 11-point scale, 
and only anecdotal reports and testimonies were 
considered to be of less research quality. On the 
other hand, clinical experience is considered to be 
very important when research findings are applied to 
individual patients30 and also in areas such as treat-
ment with jaw exercises, where there is insufficient 
research-based evidence.20

In the present study, the experts came to consen-
sus that jaw exercises can be recommended and are 
effective in patients with myalgia of the jaw muscles. 
Magnusson and Syrén9 concluded in a randomized 
controlled study that therapeutic jaw exercises are a 
cost-effective TMD treatment in patients with myalgia 
in the jaw muscles, with an effect comparable to treat-
ment with a stabilization appliance. Michelotti et al10 
have also shown that the combination of education 
and a home physical therapy regimen is slightly more 
effective than education alone for the treatment of 
myofascial pain of the jaw muscles. The sample sizes 
in these studies were small, and it is therefore difficult 
to draw general conclusions from an evidence-based 
point of view. The studies of Tegelberg and Kopp6,7 
lend support to the achieved consensus that jaw ex-
ercises can also be recommended to patients with 
chronic arthritis (eg, due to rheumatic disease) in 
order to reduce the risk of hypomobility of the jaw. 
In cases of acute painful arthritis, the first choice of 
treatment is pharmacologic management,31 and a 
majority of the experts concluded that jaw exercises 
are not to be recommended in these patients.

Studies have shown that jaw exercises can be 
effective in patients with restricted mouth opening 
capacity due to disc displacement without reduc-
tion17,19,32 or hyperactivity in jaw closing muscles.33 
Other studies have not been able to demonstrate that 
jaw exercises produce a significant increase in mouth 
opening capacity compared to controls in these pa-
tient groups.34,35 Still, despite these contradictory 
results, the expert panel came to a consensus that 
jaw exercises are effective and can be recommend-
ed in patients with restricted mouth opening capaci-
ty due to these two conditions. A majority of experts 
also recommended jaw exercises for patients with 
restricted mouth opening capacity due to radiation 
therapy, but there was no consensus on the effec-
tiveness of jaw exercises for this condition. In a study 
on head and neck cancer patients who received ra-
diotherapy, Loorents et al36 showed that there was 
no significant difference in the effect on mouth open-
ing capacity between jaw training with TheraBite 
and a control group. In contrast, Pauli et al37 showed 
that jaw exercises with emphasis on stretching with 
TheraBite or the Jaw Trainer (Engström device) had a 
significant positive effect on mouth opening capacity 
in patients with head and neck cancer after treatment 
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with radiotherapy compared to matched controls. In 
a systematic review, Kamstra et al38 concluded that 
a large variation of stretching techniques and per-
formances of jaw exercises have been presented in 
studies on trismus in head and neck cancer patients. 
No stretching/exercise technique was more effective 
than any other, and a majority of studies reported an 
increase in mouth opening capacity after treatment. 

Clicking of the TMJs due to disc displacement 
is a common condition39 that seldom progresses 
into more serious conditions such as locking of the 
TMJs.40 Some studies have shown that jaw exercises 
can reduce the frequency of clicking of the TMJs to 
a great extent,16,41 while another study showed only 
a minor effect on the clicking sounds.42 There was a 
consensus in the expert panel that jaw exercises are 
usually not very successful in eliminating clicking of 
the joints due to disc displacement. Even though the 
clicking sound is not harmful, it might give the patient 
discomfort. It has been shown that some patients are 
afraid that TMD pain is a symptom of a more seri-
ous disease,43 and it can be speculated that a TMJ 
symptom such as clicking can provoke similar fears. 
Initial reassuring information about the cause of the 
clicking sound and its benign character is therefore 
important.  

A majority of experts recommended the exercise 
program proposed by Yoda et al16 (Fig 2) for cases 
of catching/temporary locking (short duration) of the 
jaw due to disc displacement. The aim of this exer-
cise is to reduce or eliminate the catching/temporary 
locking of the jaw, and not primarily to reduce/
eliminate clicking. In such cases, it is very important 
to give the patient thorough information about this 
topic to avoid unrealistic expectations. A majority of 
experts also recommend that the patients should not 
provoke clicking of the jaw when using jaw exercises 
because that may increase the risk of aggravating the 
condition of disc displacement. Having said that, it 
is of course important not to give the patient fear of 
jaw movement. Visscher et al44 have shown that func-
tional TMD problems (ie, TMJ sounds) are strongly 
associated with fear of movement. It is therefore of 
the utmost importance that the patient realizes that 
they should not avoid the clicking TMJ sounds during 
normal function and that such normal provocation is 
not harmful. 

There was no consensus regarding the actual way 
of performing the exercises (specific programs were 
attached to the web questionnaire, Figs 1 and 2). It 
has been shown that exercise intervention for spinal 
pain based on patient-specific tailored interventions, 
compared to standardized protocols, has the po-
tential to improve treatment outcomes.45 In exercise 
treatment for patients with fibromyalgia and related 
syndromes, it is stressed that the patient population 

is heterogenous and therefore the prescription of 
exercise must be individualized.46 In TMD patients the 
individualized prescription of jaw exercises for each 
patient and their condition and severity of symptoms 
is probably as important as in other pain conditions. 
Therefore, it might be difficult to reach consensus 
concerning a standardized treatment protocol. 

There was consensus among the experts con-
cerning a short-term follow-up of jaw exercises after 
2 to 3 weeks, and a majority of experts recommend-
ed evaluation of the exercises after 6 to 8 weeks. 
Follow-ups and evaluations must also always be in-
dividualized depending on the patient’s adherence, 
on the specific condition, and on the severity of the 
symptoms.

There was also consensus that jaw exercises are 
well suited for delegated work. Chronic pain manage-
ment is often team based.47 Because of a scarcity of 
TMD experts, teamwork in the management of TMD 
is a necessity. A dental assistant or a physiotherapist 
may instruct the patient in jaw exercises and also fol-
low up on the results.24 

Even though there is an uncertainty about the 
effectiveness of exercises in the management of 
TMD,20 a national survey in the United Kingdom 
among consultants in oral and maxillofacial surgery 
showed that 72% considered physiotherapy to be ef-
fective in the management of TMD, and among these 
respondents, 79% considered jaw exercises to be an 
effective treatment option.48 In the light of the results 
from the present study, there is obviously substantial 
clinical experience and knowledge that points to the 
conclusion that jaw exercises are effective and highly 
indicated in a number of different TMD conditions.

Methodologic Concerns
The term “expert” and the claim that a selected group 
represents a valid “expert opinion” have been criti-
cized.25 In the present study, the experts were cho-
sen based on strict criteria of clinical experience of 
TMD treatment (≥ 10 years as TMD specialist), ac-
ademic research experience, and geographic dis-
persion. Naturally, this selection process is exposed 
to bias. Still, it is important to remember that these 
experts are chosen for a specific purpose: to share 
their knowledge on a specific problem. The experts 
in the present study have produced a significant 
number of articles in peer-reviewed journals, with a 
median of 105 published articles (range 29 to 372 
articles). The geographic dispersion shows a signif-
icant cluster of European experts, and this must be 
taken into consideration when interpreting the re-
sults. The number of participants in the expert panel 
has also been a subject for discussion over the years, 
and panels with less than 10 participants are rarely 
conducted.49 A very large sample size might create 

© 2019 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. 
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER. 



Lindfors et al

396 Volume 33, Number 4, 2019

more representative information but will also gener-
ate a larger amount of data, which in turn can lead 
to analysis difficulties. In this study, it was decided 
to invite 14 TMD experts, and all experts agreed to 
participate.

One of the key features and strengths of a Delphi 
study is the anonymity among the experts on the panel 
list. The classical study of Asch50 showed how easily 
people change their judgment in order to fit a group 
majority. The anonymity between experts reduces 
this normative social influence, and more true opin-
ions are considered to be produced.51 However, due 
to the outspoken goal of consensus and the feedback 
with averages in opinions, even a Delphi method can 
put pressure on the participants to converge their 
opinions into a group consensus.25,26 In the informa-
tion that followed the present questionnaire, it was 
clearly stated that the expert should deliver their own 
opinion on the different statements. True anonymity 
cannot be attained with the Delphi method due to 
the necessity that the researcher knows the experts’ 
identities to be able to manage reminders, compile 
the results, and give feedback to the experts accord-
ing to the described method above. In the present 
study, only the main author (E.L.) could couple the 
experts and the graded opinions together. 

In the classical Delphi method, the first step is a 
questionnaire with only open-ended questions. These 
opinions are then analyzed with a qualitative research 
method in order to produce a quantitative question-
naire for the following rounds.28 In some modified 
forms of the Delphi method, this approach has been 
changed so that the experts in the first round receive 
a “pre-existing” questionnaire with information for 
ranking or response.52 This approach can limit the 
possible options and also introduce bias in the re-
sponses.25 In the present study, the first round was 
started with a pre-existing quantitative questionnaire 
based on the existing literature and the experience 
of the main authors (E.L., T.M., M.E.). Due to pub-
lished studies concerning indications and treatment 
effects of jaw exercises,6–19 it was decided that it was 
not necessary to start with a hypothesis-generating 
qualitative part with only open-ended questions. 
Still, the experts were encouraged to leave free-text 
comments to each statement. The feedback from the 
experts after round 1 resulted in minor refinements 
of the questionnaire to clarify the essence of some 
statements. 

The most common way of defining consensus in 
a Delphi study is percentage agreement.53 Different 
researchers have proposed different percentage 
agreements as thresholds for consensus: Loughlin 
and Moore54 proposed 51%, Sumsion55 recommend-
ed 70%, and Green et al27 suggested 80% agree-
ment. An alternative indicator of consensus used in 

some cases is stability of responses between a se-
ries of rounds.53 In the present study, it was decid-
ed that 80% had to agree or disagree for consensus 
to be achieved, and if 65% to 70% agreed or dis-
agreed, the second threshold majority was met. It is 
important to realize that even though consensus was 
met in a number of statements and a majority of ex-
perts agreed on different topics, this does not mean 
that the “truth” or correct belief has been found.

The classical Delphi method consists of four 
rounds, but some studies show that two or three are 
preferred.25,28 Too few rounds will not generate mean-
ingful data, and too many will risk sample fatigue with 
a drop-out response rate.28,56 The present study was 
stopped after two rounds because either consensus 
was reached or a stability concerning responses be-
tween the two rounds was seen. It can of course be 
questioned if stability can be reached after only two 
rounds, but it was judged in the present study that 
the graded opinions and free-text comments showed 
a stability between the two rounds, and therefore the 
study was ended, even though all statements did not 
result in consensus. The present study presents a re-
sponse rate of 100%, which is optimal.

The Delphi method has been criticized for lack of 
reliability and validity,25,28 but there are studies that 
have suggested that the method has good reliability52 
and content validity.51 Due to the strict definition of an 
expert, the expert panel’s size, and geographic dis-
persion, it can be concluded that the expert panel in 
the present study is representative of an international 
group of TMD experts, and therefore content validity 
in the results can be expected.

Conclusions

This Delphi study showed that an international panel 
of TMD specialists/experts met consensus that jaw 
exercises are effective in the treatment of myalgia in 
the jaw muscles and in increasing mouth opening 
capacity due to hyperactivity in jaw closing muscles 
and disc displacement without reduction. Jaw exer-
cises are also recommended in cases of chronic TMJ 
arthritis in order to reduce the risk of restricted mouth 
opening capacity. Even though jaw exercises might 
aggravate TMD pain in some cases, it is considered 
to be a treatment without any major adverse effects.
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