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A B S T R A C T

Objective: Patients with disc displacement without reduction (DDwoR) may suffer sudden-onset painful/limited
mouth opening and immediately seek care from clinicians at the frontline. Currently, there is a lack of under-
standing of frontline, and specialist, clinicians’ decision-making processes when encounter DDwoR patients.
Understanding these processes and what influences them is an essential first-step towards the development of an
evidence-informed behavioural intervention to improve first-line care of DDwoR patients. The objective of this
study was to examine clinicians’ decision-making processes in managing DDwoR and influences upon them.
Methods: A qualitative study informed by the Theoretical behaviour change Domains Framework (TDF) was
conducted. The TDF-based topic guide was utilised in semi-structured interviews with a purposive sample of
medical and dental frontline and specialist clinicians who might encounter patients with DDwoR. Interviews
continued until data saturation across the theoretical domains was achieved (n= 21) and were analysed using
the TDF to structure coding alongside framework analysis.
Results: The results highlighted the complexity of decision-making process and demonstrated the influences of
all the domains on clinicians’ decisions. Of the influential factors identified, the frontline clinicians placed most
emphasis on their lack of: ‘knowledge’, ‘skills’, and ‘experience’ with DDwoR management.
Conclusion: The clinicians at the frontline showed high degree of diagnostic and management uncertainty and
preferred to refer DDwoR patients early. The frontline clinicians displayed lack of knowledge, experience, and
training to diagnose and treat DDwoR. There is a need to enhance the clinicians’ knowledge and skills in
managing DDwoR at the first-point of contact.
Clinical significance: The frontline clinicians showed unfamiliarity with DDwoR presentation and inability to
diagnose and, consequently, treat DDwoR. This indicates that DDwoR patients may, currently, receive sub-
optimal first-line care in the UK. Designing a behaviour change intervention informed by the identified theo-
retical domains can support the clinicians’ decisions and improve patients’ care.

1. Introduction

Patients with any type of Temporomandibular Disorders (TMDs)
may seek care from a wide range of sources within both dental and
medical specialities [1] and those with the subtype temporomandibular
joint (TMJ) disc displacement without reduction (DDwoR) are no ex-
ception [2]. Acute DDwoR with limited mouth opening (closed lock) is,
however, one of the most acute and objective presentations of all the
types of TMDs often presenting suddenly without any warning and
causing severe functional limitation and moderate to severe pain [3].
Acute DDwoR may, therefore, cause significant concern to those

affected and understandably patients with acute DDwoR often im-
mediately attend a primary care clinician or local emergency service
(“frontline” clinicians) for management of a perceived significant pro-
blem [4]. Patients with acute DDwoR can be diagnosed clinically based
on any combinations of the following characteristic signs and symp-
toms: history of clicking followed by sudden-onset TMJ pain and lim-
ited mouth opening (locking without clicking), impaired mandibular
lateral movement towards the opposite ‘unaffected’ side, and deviation
towards the same ‘affected’ side during mouth opening [3]; however,
magnetic resonance imaging (MRI) may be required to confirm the
clinical diagnosis [5]. Currently, the best available evidence suggests
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that patients with DDwoR should be treated promptly with non-in-
vasive conservative interventions including simple self-management
instructions and early mandibular manipulation [4,6,7] and most will
have a good prognosis with increasing mouth opening and decreasing
pain intensity over time [8,9]. There is, however, a lack of under-
standing of how clinicians make management decisions, and what
factors influence these decisions, when patients present with acute
DDwoR at the frontline of clinical care.

Clinical decision-making is a complex process involving a multitude
of factors all of which can interact and lead to variability in the re-
sultant decision [10,11]. Qualitative research can be used to examine
the complexity of this process allowing the exploration of both the
explicit and implicit aspects of decision-making and thereby generating
an understanding of the process that is grounded in the clinicians’
perspective [12,13]. The use of atheoretical frameworks in qualitative
research may not reveal all aspects of decision-making process and may
overlook important factors influencing clinicians’ decisions, so called
‘behavioural determinants’ [14]. The Theoretical Domains Framework
(TDF) is a framework based on a wide range of psychological theories
that can be implemented in qualitative research to unpick and identify
determinants (i.e., barriers and facilitators) of a clinical behaviour and
to inform designing behaviour change intervention [15,16].

In utilising the TDF, the aim of this theoretically-informed qualita-
tive study was to examine the decision-making processes of those
healthcare professionals most likely to encounter acute DDwoR and to
identify any factors influencing those processes.

2. Methods

2.1. Study design

This study is reported in accordance with the recommended
Standards for Reporting Qualitative Research (SRQR) [17]. It employed
a theory-informed generic qualitative health research approach to in-
vestigate and explore the decision-making process and influences on
clinicians’ decisions [18–20].

2.2. Ethics

Ethical approval prior to conduct the study was obtained from the
Faculty of Medical Sciences Ethics Committee at Newcastle University,
UK (FMS: EC 00632).

2.3. Sampling

The sampling strategy used was purposive, criterion-based, max-
imum variation sampling to ensure diversity in several characteristics
and thereby gaining a depth and breadth of viewpoints from differing
groups of healthcare professionals across various practice settings as
follows:

• Frontline clinicians including General Dental Practitioners (new
‘NGDP’< 5 years and experienced ‘EGDP’ ≥ 5 years), General
Medical Practitioners (GMP), Emergency on-call General Dental
Practitioners (ERGDP), and Accident and Emergency (A&E) junior,
middle grade, and senior doctors.
• Oral surgery and MaxilloFacial Surgery (OMFS) junior, middle
grade, and senior doctors.

The clinicians were identified from the relevant professional register
and were invited to take part in the study using a standard invitation
letter, with supplemental information provided via a participant in-
formation sheet. If individuals were interested in participating, a mu-
tually convenient time was arranged for interview, with written consent
being obtained prior to the interview commencing. Recruitment con-
tinued until data saturation across the theoretical domains was

achieved (n=21); that is, when no new determinants of decision-
making behaviour across the theoretical domains were identified with
further data collection.

2.4. Data collection

Semi-structured one-to-one interviews were utilized to collect the
data using an interview topic guide structured around the TDF [15,16].
The topic guide was developed by the first author (MA) and its content
validity was assessed (clinically and methodologically) by two authors
(JD and VAS), in order to ensure that the questions adequately covered
all the 15 theoretical domains of the TDF (the fourteen domains in the
validated framework [16] plus the nature of behavior domain in the
original framework [15]) around DDwoR management. The study took
inductive and deductive iterative approaches to collect and analyze
data and, accordingly, the topic guide evolved concurrently as inter-
views progressed.

All 21 interviews were carried out within a seven-month period in a
clinical or academic setting, by a trained researcher (MA) who had no
professional or personal relationships with the interviewees. Most in-
terviews were conducted face-to-face (n= 18) with a minority con-
ducted by telephone at the request and convenience of those partici-
pants. The interviews were recorded using a digital voice recorder and
the audio files were anonymized using study numbers and transcribed
verbatim by a professional company. To ensure the accuracy of tran-
scription, each anonymized transcript was cross-checked against the
original recording by the interviewer and then the audio recording was
securely deleted.

2.5. Data analysis

Inductive and deductive iterative processes were used throughout
data analysis following the principles of framework analysis [21] and
guided by the TDF of behaviour change [15,16]. Framework analysis is
a pragmatic, systematic, and flexible approach to analyse qualitative
data inductively and/or deductively by multidisciplinary research
teams and it is most appropriate for applied qualitative health research
with a specific a priori question [22]. In this study, the TDF was used as
the main coding framework and any emergent themes that were not
adequately covered by the theoretical framework were assembled se-
parately and the framework analysis was utilised to help organise the
data and facilitate the analysis.

The interview transcripts were analyzed in seven stages: familiar-
ization, line-by-line coding, matching codes into theoretical domains,
generating the theoretical framework, identifying relevant theoretical
domains, mapping the clinical decision-making processes of partici-
pants, and data interpretation [21,23].

All data collection and analysis procedures in this study were per-
formed by the first author (MA) and cross-checked independently for
validity at various stages by three authors (RG, JD, and VAS) thereby
avoiding any potential bias in data interpretation. The study findings
were then reviewed, discussed, revised, and finally agreed by all the
study authors.

3. Results

Twenty-one clinicians (12 males and 9 females) practicing in di-
verse care settings across the Northeast region of England were inter-
viewed in this study. The mean duration of the 21 interviews was 45.22
(± SD 14.86) minutes. The study sample involved 16 clinicians at the
frontline, based in emergency or non-specialist community and primary
care roles who might be the first-point of contact by patients having
acute DDwoR and 5 clinicians based in oral and maxillofacial surgery
specialist role who might be consulted for advice on, or be directly
involved in, the management of an acute case of DDwoR. The char-
acteristics of clinicians are detailed in Table 1 and can be cross-
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referenced to the references in parentheses following each quotation
reported in the results section.

The clinicians’ decision-making processes will first be presented in
narrative form with illustrative supporting quotes starting chron-
ologically from patient’s presentation, through diagnosis, to treatment
or referral and then the influences on these processes will be sum-
marised by each theoretical domain.

3.1. Narrative of clinicians’ decision-making processes

Patients with acute DDwoR, as for any other sudden-onset acute
condition, may present to any clinician at the frontline care services,
but the frontline clinicians in the study sample (GDP, GMP, and A&E
clinicians), regardless of their working experience, generally felt “un-
comfortable” (EGDP10) and appeared “not familiar” (EGDP18) with this
presentation. In contrast, most specialist clinicians, regardless of their
working experience or professional grade, reported being familiar with
DDwoR presentation, “that’s a fairly frequent” (OMFS11) and appeared
relatively less concerned.

“I feel quite vague on it. I don’t feel very knowledgeable on closed lock2

specifically” (ERGDP3).
“Usually these [DDwoR] patients have…a long-standing history of a
clicking jaw and then one day it doesn’t click, it just locks” (OMFS11).

Interestingly though, when asked about the presentation of other
acute TMJ problems (TMJ dislocation), many frontline clinicians ap-
peared more comfortable with their knowledge and understanding of it,
despite this is also being a rarely encountered presentation.

“No [I didn’t encounter a TMJ dislocation case] but I know about the

management of it… you have to put your thumbs on the occlusal surface
of the lower molars and then manipulate the mandible backwards into
place” (ERGDP3).

This difference may be due to the focus of the curriculum in the UK
dental schools, or to the existence of several conditions causing limited
mouth opening [24] making its differential diagnosis challenging.

“I don’t think we have been taught well [about DDwoR] but I think…if
you’re talking about the jaw locking there’s always a lot of focus on the
fact that oh it’s most likely if it’s kind of a really wide open lock then it’s
most likely to have been a dislocation” (OMFS20).

An important disparity was also identified in diagnostic processes
among the clinicians. The frontline clinicians expressed a high degree of
diagnostic uncertainty and concern, whilst most OMFS clinicians sug-
gested being able to initially diagnose DDwoR.

“Well you want to check their [DDwoR patients] background, their
systemic history, you want to make sure they’ve not got something like
quinsy or something. If that’s ruled out and it does seem like TMJ and
they can’t open their mouth I’d be quite uncertain actually” (GMP9).
“Well there may be clues in what they tell you that they may have had
problems for a number of years, they may have had a clicking joint in-
itially and then it stopped clicking and then they started to have problems
opening” (OMFS19).

This disparity between frontline and OMFS clinicians was seemingly
mirrored in their reported initial treatment strategies for DDwoR pa-
tients, as OMFS clinicians could generally formulate a treatment plan,
in contrast to those clinicians at the frontline:

“I was quite lost when she was locked. I was quite lost exactly what to do
because she was in so much pain and…I couldn’t physically do anything
for her… I did feel a bit lost that I couldn’t take her pain away”
(ERGDP2).
“Generally, I don’t tend to find them [DDwoR patients] difficult to
manage because I do have a sort of… set of measures that generally help

Table 1
Characteristics of study sample.

Participants’ characteristics* Primary care Secondary care

Identification number Range of years of experience Emergency service Community service Emergency service Specialist service
Frontline clinicians OMFS clinicians

ERGDP GDP GMP A&E

1 21-30 ✓ ✓
2 11-20 ✓ ✓
3 5-10 ✓ ✓
4 < 5 ✓
5 < 5 ✓
6 < 5 ✓
7 11-20 ✓
8 11-20 ✓
9 5-10 ✓
10 21-30 ✓
11 11-20 ✓
12 11-20 ✓
13 > 30 ✓ ✓
14 < 5 ✓
15 < 5 ✓
16 5-10 ✓
17 21-30 ✓ ✓
18 5-10 ✓
19 11-20 ✓
20 11-20 ✓
21 > 30 ✓

Abbreviations: ERGDP: Emergency on-call General Dental Practitioner, GDP: General Dental Practitioner, GMP: General Medical Practitioner, A&E clinicians:
Accident and Emergency clinicians, OMFS clinicians: Oral and MaxilloFacial Surgery clinicians.
*The sample included diversify in several characteristics: gender, qualification, dental school, time since graduation ‘experience’, practice setting, and practice
region.

2 During the interviews, the terms ‘closed lock’ and ‘DDwoR’ were used col-
loquially indistinguishably but the clinical condition was explained to the in-
terviewee as the symptomatic acute DDwoR associated with TMJ pain and
limited mouth opening.
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people so I think when they first attend it’s fairly straightforward to
manage them” (OMFS4).

Instead, the frontline clinicians reported seeking phone advice and
referring DDwoR early/urgently to secondary care setting to get direct
support from a more experienced clinician. This referral urgency was
seemingly mediated or influenced by clinicians’ concern over the se-
verity of pain and limited mouth opening symptoms and consequent
patient suffering and negative impact on functional capability and
quality of life.

“If there was something significant, erm particularly the patient couldn’t
translate [jaw] to something like thatwith the limited opening those
would be the ones I would be most concerned about, the ones I would
need to refer more quickly” (EGDP12).

All the expressed worries and concerns that led the frontline clin-
icians to make an early referral decision of DDwoR to secondary care
are summarised in Fig. 1.

3.2. TDF-informed analysis of influences on clinicians’ decisions

All 15 theoretical domains of TDF, in addition to the new theme
emerged ‘experience’, identified as influences on frontline clinicians’
decisions and a summary of the findings by domain is tabulated in
Table 2 with the rows representing the findings by each of the domains
and the columns representing data in these domains by phase of the
clinical decision-making: diagnosis, treatment, and referral decisions.
Of all the domains emerged as influences on clinicians’ decisions, the
TDF-based analysis revealed three ‘core’ barriers influencing the pro-
vision of initial management of DDwoR in frontline clinical care: clin-
icians’ knowledge about disorder, experience with it, and skills required
to diagnose and treat it.

4. Discussion

This qualitative study, to the research team’s knowledge, is the first
study that has used the TDF to explore clinicians’ decision-making
process in the diagnosis and management of DDwoR. The decision-
making process varied among clinicians and appeared to be related to
the individual clinician’s familiarity with the clinical condition which,
in turn, varied according to their role.

It has been suggested that the practice of decision-making improves
the clinicians’ performance over time [25] and therefore “experienced
clinicians perform better than novices” [11]. From the analysed data,
important disparities in decision-making processes between clinicians
at the frontline of care (A&E, GMPs, and GDPs) and those providing a
specialist (OMFS) care service are demonstrated which seem to be

linked to differences in professionals’ knowledge, skills, and experience
with DDwoR. These differences appear to shape decision-making and
care for patients with DDwoR and, consequently, the two groups of
clinicians seemingly utilised completely different approaches in deci-
sion-making. The ‘experienced’ OMFS clinicians appeared to be able to
recognise the pattern of DDwoR early and target particular information
to diagnose ‘DDwoR’ by the pattern recognition decision-making ap-
proach [26]. In contrast, given their high diagnostic uncertainty and
concerns regarding misdiagnosing a serious pathology, the ‘in-
experienced’ frontline clinicians seemed to approach clinical decision-
making by ruling out worst-case scenarios [27] or by using all the
available resources in order to ascertain a diagnosis by an exhaustive
decision-making approach [27]. The expectations of ‘worst case sce-
narios’ probably led the ‘inexperienced’ clinicians at the frontline of
care to refer the undiagnosed perceived ‘significant’ condition early
before establishing a definitive ‘DDwoR’ diagnosis. This ‘rule of thumb’
approach is simple heuristic decision-making, but it might not be the
best decision and is known to be prone to bias in conditions of un-
certainty [28].

This study has highlighted the complexity of factors shaping deci-
sion-making processes. All theoretical domains of the TDF we used, in
addition to theme ‘experience’, emerged as influences on clinical
practice, but of those, three in particular appeared qualitatively to be
highly influential on clinicians’ decisions at the first point of contact.
These were primarily related to frontline clinicians’ lack of knowledge,
training, and experience in this less common disorder specifically.

Clinician knowledge is one of the key determinants of clinical de-
cision-making process [29,30]. The lack of knowledge about DDwoR
specifically among the majority of the clinicians at the frontline, in-
cluding the GDPs in the study sample, can be potentially attributed to
multiple reasons, including: the limited undergraduate teaching and
training on the subject in the UK dental schools as compared to their
European counterparts [31]; the use of the term TMD as a ‘catch-all’
diagnosis [32,33]; and the low incidence of DDwoR [34]. Interestingly,
although the incidence of DDwoR is low it is comparable to that of TMJ
dislocation [35,36] which many respondents reported knowledge in
diagnosing and managing.

Making decisions in the face of acute clinical problems, however,
does not rely solely on knowledge but also on clinicians’ training and
experience with these situations [37]. When encountering a new clin-
ical condition, the clinicians often use their past clinical experiences in
their decision-making process by comparing and matching the present
encountered situation to previous experienced situations held in their
memory in order to make a decision [25,37]. Most frontline clinicians
in the study sample, however, had barely encountered a patient with
acute DDwoR due to the low incidence of the condition.

Fig. 1. Frontline clinicians’ early referral decision process and its reasons.
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The lack of frontline clinicians’ experience with DDwoR coupled
with their limited knowledge and training (i.e., skills) seemed to impact
in an inter-related manner between theoretical domains leading to an
early decision for referral when presented with a patient having acute
DDwoR. The intimate relationships between the theoretical domains
indicate that all the domains can have an influence on clinicians’ de-
cision-making processes when managing DDwoR, but that their influ-
ential strength on clinicians’ decisions can vary.

This study, as with any other qualitative-TDF study, had limitations
related mainly to study design, methods used, and sample recruited.
First, the sample recruited was diverse and included key professional
groups responsible for DDwoR management at the frontline and spe-
cialist services, but other specialities potentially involved in DDwoR
care such as: oral medicine and restorative dentists, physiotherapists,
and ENT physicians were not included which may bias the qualitative
data as these specialities may have differing management ideologies to
surgeons [38]. Second, sampling was restricted to the Northeast area of
England which may limit the generalizability of study findings else-
where; although there are no reasons to assume that training and
practice are any different across the UK. Third, data collection was
performed using two modes of interview: face-to-face and telephone.
Nevertheless, this did not significantly affect the data collected and may
have helped avoid sampling bias due to some advantages of telephone
interviews [39]. Fourth, as this is a qualitative study, the findings from
data analysis regarding the identified influences on decision-making
represent only the participants’ perceptions and views about what
might influence their clinical decisions and may not always reflect the
actual influences on their behaviour in clinical practice; for example,
the reported ability/inability of clinicians to diagnose and manage
DDwoR may, in reality, reflect the clinicians’ level of interest in TMDs/
DDwoR management and may not always mirror the clinicians’ actual
practice. Lastly, the use of TDF as a guiding theoretical framework for
data analysis, despite its comprehensiveness and inclusiveness, may be
criticized for restricting the emergence of ‘free’ themes and omitting
other aspects of clinical practice and experience; to circumvent this,
open (unrestricted) coding was performed initially, and after compre-
hensive analysis and comparisons of data, one new theme not covered
by the TDF emerged. Other research methodologies and data collection
methods can be also used, for example quantitative methods, but the
semi-structured interview method enabled the research team to explore
‘in-depth’ the relevant factors influencing the clinicians’ decisions. By
using a framework based on a wide range of psychological theories, the
method helped provide new information about influential factors on
clinicians’ decisions that may otherwise be overlooked if the TDF was
not used.

In summary, this study provides understanding of decision-making
process in DDwoR management and identifies general domains (i.e.,
behavioural determinants) influencing frontline clinicians’ decisions.
This initial work is an essential first-step to help inform the design of a
behaviour change intervention. The identified factors, as informed by
theoretical domains, can be linked to relevant behaviour change tech-
niques [40] to be subsequently targeted and implemented in future
intervention design in order to support frontline clinicians’ decisions in
DDwoR management and, ultimately, improve first-line care of DDwoR
patients.

5. Conclusion

The clinicians’ decision-making processes for DDwoR management
varied among clinicians. The clinicians at the frontline, in contrary to
those at the specialist service, showed a high degree of diagnostic and
management uncertainty. The clinicians’ decisions were influenced by
numerous factors, but of the influential factors identified, the most
emphasised by frontline clinicians were their lack of knowledge,
training and experience in diagnosing and treating DDwoR. There is a
need to enhance the professionals’ knowledge and skills in diagnosing

and managing DDwoR to circumvent limitations in professionals’ ex-
perience. Nevertheless, all the factors identified represent theoretically-
based targets for designing a behaviour change intervention that can
support, and thereby improve, the clinicians’ decisions around DDwoR
management at the first point of contact.
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