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SUMMARY Self-management (SM) programmes are

commonly used for initial treatment of patients with

temporomandibular disorders (TMD). The

programmes described in the literature, however,

vary widely with no consistency in terminology used,

components of care or their definitions. The aims of

this study were therefore to construct an

operationalised definition of self-management

appropriate for the treatment of patients with TMD,

identify the components of that self-management

currently being used and create sufficiently clear and

non-overlapping standardised definitions for each of

those components. A four-round Delphi process with

eleven international experts in the field of TMD was

conducted to achieve these aims. In the first round,

the participants agreed upon six principal concepts of

self-management. In the remaining three

rounds, consensus was achieved upon the definition

and the six components of self-management.

The main components identified and agreed upon by

the participants to constitute the core of a SM

programme for TMD were as follows: education; jaw

exercises; massage; thermal therapy; dietary advice

and nutrition; and parafunctional behaviour

identification, monitoring and avoidance. This Delphi

process has established the principal concepts of self-

management, and a standardised definition has been

agreed with the following components for use in

clinical practice: education; self-exercise; self-massage;

thermal therapy; dietary advice and nutrition; and

parafunctional behaviour identification, monitoring

and avoidance. The consensus-derived concepts,

definitions and components of SM offer a starting

point for further research to advance the evidence

base for, and clinical utility of, TMD SM.
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Introduction

The need and efficacy of initial, non-invasive, man-

agement for temporomandibular disorders (TMD) is

long established (1, 2), and interest has recently

increased in multimodal and ‘tailored’ approaches (3–

5). A core part of non-invasive initial therapy is what

is varyingly known as ‘self-care’ or ‘self-management

(SM)’. Self-care or SM may be all that is required in

those that are adaptive (copers) and self-motivated, or

it may form part of a more complex multimodal treat-

ment plan (4).

A recent systematic review (6) examined TMD self-

care and SM programmes and suggested grouping

both under the term ‘SM programmes’, thereby

ensuring consistency with the wider SM literature

(7). Story et al. (6) highlighted the lack of an agreed-

upon definition of TMD SM and constructed a study-

specific definition for the review acknowledging its

limitations.

Story et al. (6) identified 15 randomised controlled

trials up to 15 April 2016 that fitted their inclusion

criteria. In these 15 studies, there was heterogeneity

in the components making up the SM programmes

and also in the way the components were employed

as behavioural change techniques. Although the SM

components in the various SM programmes were not

always employed in the same manner between stud-

ies, the most common groups of SM components were

as follows: jaw (muscle) exercises, relaxation and pos-

ture training; relaxation strategies; education on TMD

(and analgesia usage); self-monitoring advice for

habits. The efficacy of SM as a stand-alone treatment

was not established as it was usually the comparator

treatment and was not compared to no treatment (or

waiting list control), but the intra-group effect sizes for

SM seemed promising and ranged from 0�3 to 3�1
(Cohen’s d effect size). Perhaps unsurprisingly Story

et al. called for a consensus-derived, operationalised

definition of TMD SM in order to allow future

research to clearly articulate the (behavioural) inter-

ventions employed under each of the components of

SM, allow clinicians/researchers design their own SM

programmes and examine their efficacy.

This study aims to (i) construct an operationalised

definition of SM appropriate for the treatment of

TMD, (ii) identify the components of SM, (iii) create

sufficiently clear and non-overlapping definitions for

each of those components through a Delphi process

(DP) with international experts in the field of TMD. It

was not our intent to create operationalised defini-

tions for each treatment component within SM given:

the diversity of implementation of the components;

the lack of understanding of the systems/processes

underlying the therapeutic responses to each compo-

nent; and data on their individual efficacy.

Methods

Estimation of the number of participants required for

a DP varies dependent on purpose, and from the liter-

ature (8, 9), the minimum number of participants for

this DP was set at seven; consequently, eleven inter-

national experts were initially invited by email to

allow a one-third dropout rate.

The eleven TMD experts (LBH, JPG, TL, FL, AM,

DN, RO, CP, KR, ES and JS) were identified from the

literature and recent membership to international

invitation-only TMD colloquia and workgroups. All

had more than 10 years’ experience in the field of

TMD, with most having greater than thirty. All those

approached agreed to participate in the study.

The first meeting (round 1) was held face-to-face at

the International Association for Dental Research’s

annual meeting (Boston 2015). The International

RDC/TMD (Research Diagnostic Criteria for Temporo-

mandibular Disorders) Consortium Network hosted

the meeting. Eleven of the study authors attended the

first meeting (MAB, MB, JD, LBH, JPG, FL, AM, RO,

KR, ES and JS), and no expenses or incentives were

offered. All participants received study-specific docu-

mentation ahead of the meeting: brief summary of

the recently concluded systematic review on SM (6);

outline of the areas for discussion during the DP. The

areas for discussion initially included the following: (i)

constructing an operationalised definition of SM, (ii)

identifying the treatment components within SM and

(iii) defining those components.

The first meeting was in the form of a focus group

discussion, moderated by the first author (JD), and

digitally recorded to allow cross-checking of the

accuracy of the minutes on the definition of SM and

its components (taken by MB), which were then

sent to all participants. All participants were asked to

add further critique and revisions to the minutes

document in an iterative process via email. The con-

clusion to each round was determined once all par-

ticipants had added comments or indicated they had
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no further comments. Following each round, the first

author collated all (responses to) comments and

made revisions to the document. Comments and

responses were displayed in the evolving document

so that when it was re-circulated, individuals could

track responses and revisions. When the revised doc-

ument was ready, it was sent to all participants,

drawing their attention to key areas requiring ongo-

ing discussion, thereby signalling the start of the

next round of discussions. This process continued

until no new critique or comments were received

(round four) on the revised document. All partici-

pants then helped construct and revise this manu-

script as a final triangulation of the definition and

components of SM emerging from the DP.

At the end of the process, SM programmes used by

each participant were requested, translated to English

where needed, and coded according to the SM com-

ponents identified (MB coded, JD cross-checked valid-

ity) during the DP. The components of each

participant’s SM programme were summarised in a

simple table to display the existing similarity in the

written information on SM distributed to patients

with TMD by the participants’ institutions.

Results

As is to be expected in an active, iterative, DP discus-

sions and critique varied by round of the Delphi pro-

cess and for the sake of clarity, the presentation of

the consensus reached will be summarised in two

broad subheadings: principal concepts of SM; and def-

inition of SM and the components comprising it. An

overview of the content of each of the rounds of dis-

cussion of the Delphi process is shown in Fig. 1.

Principal concepts of SM

The first round of verbal discussions established and

agreed the principal concepts of SM for the DP:

1 SM is a core part of TMD management.

2 SM is provided to the patient as a first essential step

after diagnosis, but which can be built upon as nec-

essary over time by different clinicians or speciali-

ties. SM is part of the continuing management of

the patient with the intent that they will use it as

needed throughout their life.

3 SM should be delivered verbally and supported

with written information/instructions and should

be appropriate for any clinical setting. Reinforce-

ment might be possible using electronic media.

4 The decision over who delivers SM resides with the

presiding clinician and the particular characteristics

of the clinical facility where the patient is being

managed. As there is a therapeutic nature to the

doctor/patient relationship (‘therapeutic alliance’)

(10), there are different models of provision. SM

does not necessarily need to be delivered by a spe-

cialist or a clinician (5).

5 SM contains context-dependent education, includ-

ing explanation, advice and reassurance (e.g. opti-

mistic counselling). Such education can be

provided, at least in part, even if a definitive diag-

nosis is not reached, and can include generic infor-

mation on the nature of persistent pain and pain-

related TMD subject to no ‘red flags’ being present,

such as sensory or motor function changes.

6 SM can be reviewed to ensure comprehension and

adherence. Follow-up could be face-to-face or by

telephone contact. Further research is required to

determine the optimum mode and time for review.

The definition of SM and the components comprising

it took three further rounds to clarify and establish con-

sensus with the group recognising the difficulty in pre-

scribing a gold-standard programme, or contents list for

specific interventions under each treatment component

of SM due to the paucity of evidence on the efficacy of

one particular intervention over another. Instead, the

group elected to define the core components of SM,

which then would guide individuals as to the construc-

tion of future SM programmes and trials of particular

interventions under each component.

Definition of SM and the components comprising it

The definition of SM proved difficult to construct due

to the absence of data or definitions in the literature

regarding SM (6). In contrast, opinions on the compo-

nents comprising SM were largely similar. The areas

requiring most discussion to establish a consensus on a

definition of SM were as follows: the specificity of the

aims of SM; whether intra-oral appliances could be

considered a component of SM; and whether analgesia

(of any form) could be considered a component of SM.

The specificity of the aims of SM was a matter for

extensive discussion because the need for SM to be

applicable to any subtype of TMD (11). For example,

the aims of a potentially goal-oriented SM programme

© 2016 John Wiley & Sons Ltd
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for a patient with limited mouth opening due to a

disc displacement without reduction with limited

opening were contrasted in our discussion to the aims

of a programme for myalgia.

Over the period of discussion, it was agreed, how-

ever, that there were common, but generic, aims for

all SM programmes. It was also agreed that these aims

could be supplemented by further objectives and

adjunctive modules (treatments) specific to the indi-

vidual’s presenting complaint, for example a more

goal-oriented programme to address limited mouth

opening. Similarly, the order of components in the

SM programme should be tailored to the individual’s

complaint. The components of a standard core SM

programme were therefore agreed through consensus

as those shown in Table 1, and the final definition of

SM was as follows:

SM programmes in TMD are a core component

of management of TMD throughout its course.

SM programmes are defined as a group of proce-

dures that have a logical basis for therapeutic

action in relation to the respective diagnosis for

Fig. 1. Flow chart of rounds of the

Delphi process summarising key

actions at each round. SM, self-

management.
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which they are recommended. The procedures

comprising SM should be simple enough to

allow patients to be readily instructed in their

execution and to retain control of their execu-

tion. At the initial point of diagnosis, the patient

should be given a core SM programme that can

be built upon over time, as necessary, depen-

dent on the clinical findings and course. The

core SM programme for TMD consists of the fol-

lowing components: education; exercise; self-

massage; thermal therapy; dietary advice and

nutrition; and parafunctional behaviour identifi-

cation, monitoring and avoidance. Each

component of SM presumably has a different

mechanism of action, but in general, the main

aim of SM is to allow healing and prevent fur-

ther injury to the musculoskeletal system. SM

programmes should not focus solely on physical

symptoms but should also adopt a biopsychoso-

cial approach and facilitate a return to normal

function. SM programmes rely on a therapeutic

alliance between clinician and patient and

therefore require patient comprehension, moti-

vation, cooperation, active participation, and

adherence as well as clinician commitment,

monitoring and titration. It empowers the

Table 1. Components of standard core SM programme

Component Agreed definition of component

Education Education pertains to diagnosis and generally favourable prognosis (‘optimistic counselling’),

when appropriate, and it includes reassurance that TMD is typically a benign group of conditions

and self-limiting in the vast majority of cases, but can fluctuate in symptomatology. This education

should also include TMD’s biopsychosocial aetiology and its limited sequelae in the twelve most

common subtypes* and cautions against invasive and irreversible treatments.

Other areas of education where basic information should be included are as follows: sleep practices;

sensible and time-limited use of analgesia; avoidance of OTC splints bought without consultation

with dentist; caffeine usage; ‘doctor shopping’; anatomy and usual function of TMJ complex and

associated musculature. For example, making the patient aware of the masticatory anatomy and why it

is painful; and also clicking sounds and why it is a painful click ensuring patients do not become

hypervigilant or ‘play’ with their lower jaw to constantly check for TMJ noise; warning against extensive

occlusal adjustments and invasive interventions without clear-cut, objective signs of TMJ pathology.

In definite, predominant, arthrogenous complaints, surgical interventions should be explained in a

neutral manner explaining their risks, the poor evidence base, and the fact that they are not proven to

be superior to simple, non-invasive interventions, which carry fewer risks

Self-exercise therapy This was not labelled as physical therapy as the participants felt that ‘exercise therapy’ or ‘physical

therapy’ would be misleading. The focus in SM is on self-applied exercises by the patient vs. manual

therapies performed by healthcare professionals. Exercises can be implemented by the clinician or by

referral to other healthcare professions including physical or occupational therapists

Thermal modalities Use of heat and/or ice to areas of pain

Self-massage therapy Massage is limited to the anatomic location of the painful or tense affected masticatory muscles

(most easily accessible to palpation are masseter muscle and temporalis muscle)

Diet and Nutrition Specific nutritional advice is available in the Temporomandibular Joint Association’s (TMJA) guide to

nutrition freely available online. Another aspect of this pertains to chewing restriction, which is to be

phrased as a ‘pain-free diet’, as opposed to a ‘soft diet’, with the recommendation that it be implemented

for a 2-week period, following which a review determines whether the individual advances as tolerated

to firmer and chewier consistency foods. This was phrased in this way because of concerns of

misinterpretation and therefore prolonged use of a soft diet

Parafunctional behaviour This component should orient the patient towards identification, monitoring, and avoidance of any

parafunctional behaviour that exacerbate their pain. It was agreed that all three elements are important

as far as definition for an SM programme is concerned. The therapeutic boundaries of this component in

terms of self-identification of behaviours and control via avoidance, vs. formal cognitive-behavioural

therapy (CBT) (for example), are yet to be determined

*Twelve most common types of TMD (11): Myalgia; Local myalgia; Myofascial pain; Myofascial pain with referral; Arthralgia; Disc dis-

placement with reduction; Disc displacement with reduction with intermittent locking; Disc displacement without reduction with lim-

ited opening; Disc displacement without reduction without limited opening; Degenerative joint disease; Subluxation; Headache

attributable to TMD.
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patient to know that they have the innate abil-

ity to heal and the clinician engaging them and

training them to do SM facilitates this.

Intra-oral appliances were discussed in the first two

rounds resulting in a consensus that these were a sepa-

rate management technique to SM because SM without

intra-oral appliances was efficacious and therefore did

not mandate the use of an intra-oral appliance. It was

noted during discussions that as part of the education in

SM, patients should be fully informed about advan-

tages/disadvantages (complications) of intra-oral appli-

ances; for example, it is appropriate to advise caution

regarding the use of over-the-counter intra-oral appli-

ances if not prescribed by a dental professional (12).

Analgesia was discussed throughout all rounds,

specifically in relation to prescribing simple analgesia

such as non-steroidal anti-inflammatory drugs and

over-the-counter (OTC) analgesia usage and their

potential adverse effects if used long term. The consen-

sus reached was that in SM, individuals should receive

specific education on time-limited use of appropriate

OTC analgesia as well as its potential to cause complica-

tions, for example medication overuse headache, and

that the prescribing of analgesia is a different form of

management to SM. The group acknowledged that in

one study SM with medication had a better short-term

outcome than SM alone for jaw muscle pain (13). This

effect, may, however depend on the type of muscle

pain (14), and medication’s usage has the undesired

potential for patients to believe that the medication,

and not the SM, has reduced their pain.

Table S1 displays the components used by each par-

ticipant’s institution in their written SM documenta-

tion for patients.

Discussion

This DP has produced an expert-based standardised

definition of SM and its components thereby

providing a foundation for future research into the

effectiveness of these recommendations. Each compo-

nent of the SM programme was defined, but not

operationalised (Table 1) in recognition that, if we

consider various manners in which the components

are implemented by just the members of this study

(Table S1), we are currently uncertain whether there

may be core elements of a given SM component that

demand operationalisation in particular ways. We also

do not fully understand whether there is, for exam-

ple, a systems process involved, such that any form of

SM carries with it substantial psychological benefits

that are perhaps more responsible for any therapeutic

response. Consequently, we have intentionally left

the particular operationalisation of the specific SM

components open for discovery. At the same time, the

present paper provides a framework by which the

reporting and interpretation of trials utilising SM pro-

grammes can be more carefully aligned.

The DP also highlighted significant gaps in the

knowledge base on SM for TMD. Although it is widely

accepted as a first-line efficacious management tech-

nique, there are sparse data on what interventions

within each component of SM are most efficacious (6).

Further to this, it is difficult to determine the modifica-

tions to SM required for particular TMD subtypes.

It is unlikely SM components exist as isolated forms

of therapy; rather, self-regulatory behaviours, such as

those underlying successful SM, exert effects at varying

levels within the individual (15) and exert effects on

overall pain processing. Dietary and nutritional guid-

ance in TMD has been highlighted as an area of diffi-

culty in TMD management (16) with recent

improvements (http://tmj.org/common/file?id=179,

last accessed 18 July 2016). There are, however, critical

questions regarding dietary functioning left unan-

swered and may link to other pain disorder constructs

for example should the patient adjust the texture of

their diet for a period of time (and for how long?) in

order to reduce their pain, or does chewing restriction

encourage self-perpetuating fear-avoidance behaviour

and therefore should we encourage graded masticatory

exercise (17)? The anecdotal suggestion from this

group was for recommending a review after 2 weeks to

assess function and consider whether or not a graded

return to normal texture foods as tolerated could be

implemented, assuming that other SM components are

concurrently being successfully implemented. Despite

the absence of evidence, it is likely that any period of

chewing restriction impacts beyond the observed

respondent pain associated with mastication, highlight-

ing the importance of better understanding each SM

component’s mechanisms and implementation.

Parafunctional activity raises different questions

relating to SM and the implementation of what might

be complex behaviour treatments. Reliable assessment

of parafunctional activity and its role in TMD is a

source of speculation and discussion (18–20). Recent

© 2016 John Wiley & Sons Ltd
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advances have been made in to establish standards for

parafunctional activity assessment and its potential

role in TMD (21, 22). The role of the parafunctional

behaviour identification, monitoring and avoidance

component of SM was discussed at length. Current

evidence suggests that parafunctional activities must

at least pervade through everyday life to play a role

in TMD (21, 23). Simultaneously, other available evi-

dence indicates a complex relationship between para-

function and pain (24–26). Consequently, one aspect

of SM should be therefore to carefully evaluate the

potential causal relationships between presumed para-

function and the patient’s pain, and to proceed with

the treatment aspect of this component of SM only

with carefully gathered behaviour data and symptom

reports. We suspect that other areas of SM, for exam-

ple jaw exercises, will exhibit similar research ques-

tions and challenges. Prospective research would

benefit by attending to these complex matters.

The preceding descriptions of different aspects of an

SM programme illustrate that SM may not be as sim-

ple as it appears. In addition, many, if not all, of the

components proposed here in the SM programme for

TMD have little to no supporting evidence for their

particular efficacy in TMD, and consequently, we have

little to no empirical guidance regarding how to best

employ SM and for which patients. For example,

when should we use hot versus cold (and for what

duration, and how many times a day); try to control

parafunctional behaviours (and how do we do it reli-

ably). Yet, this is precisely why this study was initi-

ated: to standardise the concept of SM, identify all

components of SM and provide initial definitions.

From this beginning, it becomes possible to conduct

research that can systematically examine different

ways of operationalising SM components. For exam-

ple, the SM component of parafunctional behaviour

identification, monitoring and avoidance assumes that

it is possible for patients to identify and modify such

behaviours within the context of the SM programme

containing other components. However, because these

waking behaviours are often difficult to detect (27), it

may be premature to include the parafunction compo-

nent into an SM programme in contrast to addressing

these behaviours via formal therapy, by a mental

health professional, including cognitive-behavioural

therapy. If identification, monitoring and avoidance

can be performed, does their modification exert a ther-

apeutic effect proportional to the effort sometimes

required of the patient in adhering to this part of an

SM programme? From a clinical perspective, this sin-

gular example points to the challenge for SM: initial

diagnosis is only the starting point, and ongoing evalu-

ation and critical testing of clinical hypotheses must

accompany SM if it is to be as successful.

In summary, this DP has established an international

consensus regarding the principal concepts of SM and a

standardised definition of SM and its components.

Future research is required to examine the validity and

applicability of these consensus-derived concepts, defi-

nitions and components. Prospective research is

required to evaluate cause–effect relationships between

presumed causative or contributing factors, patient’s

complaints, and their response to each individual com-

ponent of SM and the whole SM programme. Future

trials also need to investigate the efficacy of different

types and/or techniques of particular interventions

under each individual component of SM against each

other for management of particular subtypes of TMD.

This will help in developing evidence-based SM pro-

grammes and assist in establishing operationalised defi-

nitions of SM components. Furthermore, research

needs to explore the best modes of SM delivery and SM

review including the appropriate time of SM delivery

and proper period to review SM therapeutic outcomes

as well as the use of electronic reinforcement of SM.

Conclusion

A standardised definition of SM and its components is

now available for use in clinical practice. This defini-

tion and the principal concepts of SM agreed during

the DP should allow the evidence base to be expanded

in a more homogenous, comparable, manner in order

to advance the science behind SM of TMD.
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