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Abstract 

Temporomandibular disorders are a group of conditions which affect the 

temporomandibular joint, surrounding muscles or both. They can manifest in an array 

of symptoms such as persistent pain, joint noises, alteration in mandibular movement 

and limitation in mouth opening. Patient Reported Experience Measures (PREMs) are 

validated questionnaires that reflect the patient experience while receiving healthcare 

and aim to capture the experience of the patients to ascertain whether specific aspects 

of care have or have not occurred. They can be tailored for use in specific settings and 

conditions such as mental health, rheumatoid arthritis and Parkinson’s disease. A 

comprehensive search of the literature revealed that no such instrument exists for 

patients with TMD or indeed chronic facial pain.  

The aims of this project were: 1. To explore the experiences of temporomandibular 

disorder patients with the public healthcare services in England. 2. To develop a 

Patient Reported Experience Measure (PREM) designed for use in a cohort of patients 

with pain-related temporomandibular disorders. 3. To evaluate the validity and 

reliability of the designed instrument. 

A mixed method study was designed to achieve the outlined aims. A qualitative study 

was conducted in collaboration with 15 TMD patients to explore their experiences with 

the NHS when seeking treatment for their symptoms. The arising results helped 

generate the items of the questionnaire. A subsequent series of interviews with seven 

patients and six healthcare providers evaluated the suitability, relevance and 

comprehensibility of the suggested items. The following phase was a quantitative 

prospective study of 139 patients which investigated the structural validity, internal 

consistency and test-retest reliability of the new tool.  
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The newly developed questionnaire consisted of 21 items and was based on the NHS 

patient experience framework. Factor analysis revealed a suitable five-factor structure 

for the instrument, Cronbach-α was 0.7285 indicating good internal consistency, and 

interclass correlation coefficient was 0.732 indicating good test-retest reliability.  

PREM-TMD is a brief measure to evaluate the experience of adult patients with pain 

related TMD within the healthcare services. It can be useful in service evaluation 

schemes, audits, and clinical research. The outlined psychometric properties are 

satisfactory, and hence support its use to evaluate the experience of TMD patients in 

a valid and reliable manner.  
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Impact statement 

Over the past few decades, growing emphasis had been placed on the importance of 

the clinical experience for patients. It was announced as a pillar of the NHS alongside 

clinical effectiveness and safety. One of the suggested methods to evaluate the clinical 

experience is through the use of Patient Reported Experience Measures or PREMs. 

The present study describes a mixed method approach to create and validate a PREM 

for patients with temporomandibular disorders.  

In preparation for the clinical study, qualitative evidence synthesis was conducted to 

explore the recorded experiences of TMD patients in the literature. The review not only 

helped in understanding the struggles of TMD patients in negotiating the healthcare 

systems, but also highlighted which aspects of care are important. Such qualitative 

evidence is a useful addition to the literature, where healthcare professionals and 

organisations alike can be guided in their efforts to make the clinical experience more 

pleasant for this group of patients.  

A series of focus groups also shed light on the experience of this group of patients 

within NHS-England specifically. The results obtained complemented the findings of 

the qualitative systematic review and helped generate the items of the new PREM. 

Several discussions with domain experts who deal with TMD patients regularly and 

subsequent cognitive testing with a sample of the target population, ensured the 

content and face validity of the new tool and confirmed the suitability, relevance, 

comprehensibility and comprehensiveness of the items included.  

Later, the structural validity, internal consistency and test-retest reliability of the new 

instrument were investigated. All the results were satisfactory and provided positive 

evidence for its use in a valid and reliable manner. PREMs have several potential 
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applications in research and clinical settings such as audits, quality improvement 

schemes, performance benchmarking and comparisons.  This PREM can be a useful 

tool for units which deal regularly with TMD patients and can be helpful in achieving 

these purposes. 

A comprehensive review of the literature also identified the Patient Reported Outcome 

Measures (PROMs) commonly used in TMD studies, and examined the psychometric 

properties attached. The findings of this study can be a helpful guide to orientate 

researchers regarding the most suitable PROMs for their own research. Furthermore, 

an additional cross sectional study provided psychometric evidence for the suitability 

of four PROMs for use in a TMD population. Again, the provided evidence could be a 

valuable addition to the literature, especially since the four tested PROMs are 

commonly used tools.  
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IBS Irritable bowel syndrome 
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Clinical Trials 
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JFLS Jaw functional limitation scale 
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NRS Numeric rating scale 
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study 
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PHQ Patient health questionnaire 

PMN Polymodal nociceptors 

PREM Patient reported experience measure 

PREM-TMD Patient reported experience measure for patients with 
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PROM Patient reported outcome measure 
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RCSE The Royal College of Surgeons England 

RDC/TMD Research Diagnostic Criteria for Temporomandibular Disorders 

REC Research ethics committee 
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SD Standard deviation  
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SRMR Standardized root mean squared residual 

SSRIs Selective Serotonin Reuptake Inhibitors 

S-W Shapiro Wilkes test for normality 

TCAs Tricyclic Antidepressants 
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TMD Temporomandibular disorders 

TMJ Temporomandibular joint  



24 
 

TML Temporomandibular ligament 

VAS Visual analogue scale 

WHO World health organisation 
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Chapter 1:  Literature review and introduction 
 

1.1 Temporomandibular disorders 

1.1.1 The anatomy of the temporomandibular joint  

The temporomandibular joint (TMJ) is an articulating connection between the mandible 

and the cranium. This articulation is achieved by two joints -right and left TMJs - which 

are classified as synovial hinge joints despite the fact that some translatory or gliding 

movements also occur. In fact, the movements performed by the TMJ are considered 

the most complex joint movements in the human body (Wang et al., 2015) 

The bony components of this joint consist of the mandibular condyle, the glenoid 

(mandibular) fossa and the articular eminence. The latter two components are a part 

of the temporal bone.  Separating the bony components is an articular disc which is 

made up of dense fibrous connective tissue and separates the joint space into upper 

and lower compartments. The joint is also surrounded by a fibrous capsule and 

ligaments, which help stabilise the joint and reduce the extent of mandibular 

movements (Alomar et al., 2007).  

1.1.1.I.  Mandibular condyle 

The mandibular condyle measures about 15-20 mm from side to side, and 8-10 mm 

from front to back. The articular surface of the head of the condyle is the anterior and 

upper surface. When viewed from the front, the condylar head is divided into a medial 

pole and a lateral pole by a prominent crest, and both poles are roughened for the 

attachment of various structures. The medial pole serves as an attachment for the 

articular disc, and the lateral pole for the articular disc and the temporomandibular 

ligament (TML). 
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 1.1.1. II. Glenoid (mandibular) fossa and articular eminence  

▪ The glenoid fossa is a concavity within the temporal bone that secures the condylar 

head. The anterior wall of this fossa is formed by the articular eminence, which is 

a squamous part of temporal bone, and the posterior wall is formed by the tympanic 

plate, which is the anterior wall of the external acoustic meatus. A fissure called 

the tympanosquamous fissure separates the squamous portion and the tympanic 

portion. 

▪ The articular eminence is a transverse bar of dense bone. During wide opening of 

the mouth, the condyle and disc complex move past the summit and onto the 

anterior slope of the eminence known as the preglenoid plane, which acts to 

facilitate posterior movement of this complex from such an anterior position. 

1.1.1.III. Articular disc 

The articular disc is a firm, oval band of dense fibrous connective tissue, situated 

between the mandibular condyle and the articular fossa. Its central portion is the 

thinnest, and anteriorly it thickens to form the anterior attachment which is continuous 

with the capsule of the TMJ. Posteriorly, it forms the posterior attachment, which 

attaches to the condylar neck and the tempanosquamous fissure. The posterior 

attachment is profusely supplied with nerves and blood vessels. The main function of 

the articular disc has been suggested to be force distribution and stress reduction 

between the articulating surfaces of the joint. 

1.1.1. IV.  Articular capsule  

A sleeve of tissue that completely surrounds the joint. The capsule is generally thin 

except for its lateral side which is thick and forms the TML. 

 



27 
 

 Figure 1.1. The temporomandibular joint 

 

 

 

1.1.1.V. Temporomandibular ligaments 

Temporomandibular ligament (TML): The TML is described to consist of two layers: a 

superficial broad fan-shaped layer, and a narrow deep portion. 

Accessory ligaments: Two accessory ligaments have been described to support the 

TMJ, the sphenomandibular ligament and the stylomandibular ligament. The function 

of the sphenomandibular ligament is implied to be safeguarding the nerves and blood 

vessels passing into the mandibular foramen during opening and closing of the 

mandible. The stylomandibular ligament is tensed only when the mandible is 

protruded, which implies that it prevents excessive protrusive movement of the 

mandible. 

 

Picture courtesy of www.nature.com/articles/sj.bdj.2013.950/figures/1    

Glenoid fossa 

Articular disc 

Mandibular condyle 

http://www.nature.com/articles/sj.bdj.2013.950/figures/1
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1.1.1.VI.  Muscles of mastication 

Four main muscles are described in relation to the TMJ and mandibular movements. 

They are collectively called the muscles of mastication. These muscles are the 

Temporalis, Masseter, Lateral pterygoid and Medial pterygoid (van Gijn et al., 2022).   

▪ Temporalis: This muscle originates from the surface of the temporal fossa and the 

temporal fascia and inserts deep to the zygomatic arch into the anterior portion of 

the coronoid process and the anterior border of the ramus. 

▪ Masseter: This muscle consists of three portions; the superficial, the middle and 

the deep. The superficial portion of the muscle originates from the lower border of 

the anterior two thirds of the zygomatic arch and inserts into the lateral surface of 

the angle of the mandible. The deep portion originates from the inner surface and 

the lower posterior third of the zygomatic arch and inserts into the upper half of the 

ramus and the lateral surface of the coronoid process. 

▪ Lateral pterygoid: It consists of two heads; the upper head which originates from 

the greater wing of sphenoid and the infratemporal crest, and the lower head which 

originates from the lateral surface of the lateral pterygoid plate. Both heads 

converge to be inserted on the anterior neck of the condyle and the articular disc 

and capsule. 

▪ Medial pterygoid: It originates form the medial surface of the lateral pterygoid plate 

and the maxillary tuberosity. Its fibres pass to be inserted on the medial surface of 

the mandibular ramus and angle. 

Mandibular movements are achieved by combining the actions of these muscles. The 

temporalis, masseter and medial pterygoid act together to raise the mandible against 

the maxilla. While the lateral pterygoid assists in mandibular opening, its main action 

is to bring the condyle and disc forward to achieve mandibular protrusion. The 
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posterior fibres of temporalis retract the mandible backwards. Furthermore, medial and 

lateral pterygoids are involved in side-to-side mandibular movements, such as those 

occurring during mastication of food.  

The motor innervation of these muscles is the fifth cranial nerve (the trigeminal nerve) 

through its mandibular division (Akita et al., 2019). The blood supply to the TMJ mainly 

originates from the superficial temporal artery and the maxillary artery. Other vessels 

have also been described. These are small branches of the external carotid artery and 

of the facial or the ascending palatine artery (Cuccia et al., 2013, Ezure et al., 2011) . 

1.1.2 Temporomandibular disorders  

The term ‘temporomandibular disorders (TMD)’ is a general one which encompasses 

an array of conditions affecting the temporomandibular complex. Several definitions 

have been proposed, such as that of the American Dental Association “a set of 

diseases and disorders that are related to alterations in the structure, function, or 

physiology of the masticatory system and that may be associated with other systemic 

and comorbid medical conditions” (1983). Or the recent one proposed by the 

International Headache Society where “Temporomandibular disorders (TMDs) is a 

term used to describe a number of painful and non-painful disorders affecting the 

muscles of mastication, the temporomandibular joint (TMJ) and contiguous structures” 

(2020). Other terms previously used to describe TMD included “Temporomandibular 

joint dysfunction syndrome” (Shore, 1959), “Myofascial-pain dysfunction” (Laskin, 

1969) and “Facial arthromylagia” (Harris, 1974).   

The signs and symptoms were initially attributed to occlusal disharmony by Costen in 

1934 (Costen, 1934), and similarly by Shore in the 1959 (Shore, 1959). In the 1980s, 
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however, the complex multifaceted biopsychosocial nature of TMD was recognised, 

and the new term ‘temporomandibular disorders’ was introduced by Bell (Bell, 1982). 

This group of conditions can manifest in various ways, including pain in the joint, 

muscles of mastication or both, joint sounds such as clicking, popping or crepitus, 

restricted mouth opening, deviation in mandibular movements, headache in the 

temporal region, and earache (Palmer and Durham, 2021, Murphy et al., 2013). Other 

features include the psychological effects, which are suggested to be more prominent 

in patients experiencing chronic TMD.  It is likely that the relationship is bidirectional, 

with chronic pain thought to contribute but also result in poor mental health (Von Korff 

et al., 1993).  

1.1.3 Aetiology 

Many theories have been suggested over the years to explain the aetiology of TMD. 

The prominent view at present suggests multifactorial and biopsychosocial risk factors, 

consisting of initiating, predisposing and perpetuating factors (Leeson, 2007, Suvinen 

et al., 2005) 

1.1.3.I.  The anatomy and physiology of pain  

The International Association for the Study of Pain (IASP) defines pain as ‘an 

unpleasant sensory and emotional experience associated with actual or potential 

tissue damage or described in terms of such damage’ (1979). It is a subjective 

sensation usually associated with negative emotions and interpreted through the 

subject’s own experiences. Experience -rather than nociception- in this context is the 

keyword with which pain is described. While nociception is a natural process where 

signals are transmitted to the brain via certain pathways, pain is the product of a 

complex combination of signalling systems, higher centres modulation and the 



31 
 

individual’s own interpretation (Steeds, 2009). The IASP definition avoids tying pain to 

a stimulus, as pain can be perceived in its absence.  

Pain has multiple dimensions; sensory which encompasses the location and intensity 

of pain, emotional which projects the unpleasantness of the experience and cognitive 

which interprets the pain based on one’s previous experiences (Crofford, 2015).  

Pain pathways 

Nociceptors are specialised peripheral nerve terminals, which receive input from 

painful stimuli and transmit  them as electrical signals to the central nervous system 

(CNS) (Julius and Basbaum, 2001). Two types of these nociceptors are identified, 

high-threshold mechanoreceptors (HTM) which are activated by mechanical pressure, 

and polymodal nociceptors (PMN) which respond to tissue damaging inputs such as 

hydrogen ions, 5-hydroxytryptamine (5-HT), cytokines and bradykinin (Steeds, 2009).  

Nociceptors can also be classified according to their fibre type into Aδ and C fibres. 

The differences between the two types are listed in table 1.1.  

Table 1.1. Types of nociceptor fibres. (Steeds, 2009).  

Type Aδ fibres C fibres 

Myelination  Myelinated unmyelinated 

Diameter 2-5 μm  < 2 μm 

Conduction velocity 5–15 m s−1 0.5–2 m s−1 

Distribution  Body surface, muscles, joints Most tissues 

Pain sensation Rapid, pricking, well localized Slow, diffuse, dull, aching 

  

The dorsal root of the spinal cord is the main centre where the afferent neurons 

synapse with second order neurons. It is also where inhibitory and excitatory pathways 

interplay and where descending inhibitory neurons relay information from the higher 

centres in the brain (Yam et al., 2018, Steeds, 2009).  
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• Ascending pathways  

The ascending second order neurons pass in the anterolateral white matter of the 

spinal cord via the spinothalamic and spinoreticular tracts. 

• The brain 

Axons travelling via the spinothalamic and spinoreticular tracts terminate in their 

respective nuclei in the thalamus, which is the main area in processing somatosensory 

information. Neurons then project into the insula, the anterior cingulate cortex and the 

prefrontal cortex (third order neurons). These areas interact with each other and with 

other areas in the brain to interpret pain. 

• Descending tracts 

These neuropathways have an important role in pain modulation. The principle 

inhibitory neurotransmitters involved are Noradrenaline and 5-HT, and two important 

areas responsible for the reduction of pain are the periaquaductal grey (PAG) and the 

nucleus raphe magnus (NRM). Both are found in the brain stem.  

1.1.3. II.  Acute vs chronic pain 

Acute pain, often termed ‘nociceptive pain’ is that which “arises from actual or 

threatened damage to non-neural tissue and is due to the activation of nociceptors.” 

That is, when pain signals originate from peripheral tissues, pass from the dorsal horn 

pain transmission neurons into the brain. When an identifiable lesion or disease affects 

the tissues of the somatosensory system, the term “neuropathic pain” is applied. 

Examples include stroke, vasculitis, shingles, or lesions identified by imaging or biopsy 

results (Crofford, 2015).  

Chronic pain on the other hand, is usually defined as “pain lasting more than 3 months” 

and almost certainly has some, albeit variable, element of central sensitisation 
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(Crofford, 2015). It is a complex experience with sensory and emotional elements, 

often influenced by the psychological state of the person and context of pain to them 

(Bushnell et al., 2013, Villemure and Bushnell, 2009). These emotional and cognitive 

influences are linked on account of the connectivity of brain regions controlling pain 

perception and emotional states. Furthermore, considerable evidence has thus far 

been presented which demonstrates the alterations chronic pain casts on the brain 

regions involved in cognitive and emotional modulation of pain  (Bushnell et al., 2013, 

Seminowicz et al., 2011, Apkarian et al., 2004). This complex interplay may explain 

the increased risk of psychological ill-health among chronic pain patients, but also why 

these psychological factors such as anxiety and depression are possible risk factors 

for chronic and central amplification of pain (Crofford, 2015).  

1.1.3.III.  Central maintenance of pain 

In many instances, notable disparities arise between the intensity of chronic pain as 

perceived by the patients, and that estimated by health care professionals (Puntillo et 

al., 2003, Prkachin et al., 2007). One proposed explanation of such discrepancy is the 

sensitisation processes and amplification of central excitatory signalling (Arendt-

Nielsen et al., 2018).  

The International Association for the Study of Pain (IASP) defines central sensitisation 

(CS) as ‘Increased responsiveness of nociceptive neurons in the central nervous 

system to their normal or subthreshold afferent input’ (2017). Accepted signs of CS 

include increased sensitivity outside the primary location of tissue injury, or the 

innervation district of a diseased nerve and increased sensitivity to sensory input in 

non-painful and healthy body parts (Nijs et al., 2021). Two mechanisms have been 

suggested to drive the development of CS: top-down and bottom-up theories. The 

Top-down theory suggests that the perception of pain is due to already existing 
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alterations within the CNS, whether peripheral noxious input is present or not (Harper 

et al., 2016) .The Bottom up theory suggests that excessive peripheral noxious input 

leads to CNS sensitisation, and subsequently pain is perceived even in the absence 

of a peripheral stimulus (Price and Gold, 2017). Both theories suggest that the 

changes in the CNS alter the way noxious stimulus is processed.(Eller-Smith et al., 

2018). 

The knowledge regarding central sensitisation, supported by systematic reviews and 

meta-analysis across several pain conditions, reveals a paradigm shift in the 

management, prognostic potential, and treatment outcome of chronic pain 

(Bartholomew et al., 2019, Tanaka et al., 2019, La Touche et al., 2018, Kaya et al., 

2013, Meeus et al., 2012). CS, however, remains challenging to diagnose, given the 

lack of clear diagnostic and gold standards. Even more challenging is its treatment. 

Some preclinical data suggest that peripheral nociceptive input can induce and 

maintain CS (Woolf and Salter, 2000). Therefore, bottom-up treatments that reduce 

peripheral nociception, could potentially attenuate CS (eg. knee or hip replacement 

procedures). Alternatively, patients showing high levels of CS before physical 

treatments such as surgery, are more at risk of poor surgical outcomes, and therefore 

require approaches to attenuate central sensitisation (top–down treatment) (Nijs et al., 

2021). 

1.1.3. IV.  Risk factors for chronic pain 

 A number of risk factors have been linked with the development of chronic pain, 

namely genes and environmental triggers. Pain sensitivity seemingly runs strongly in 

families, and a number of genes are culprit. For example, two major neurotransmitter 

pathways have been linked to musculoskeletal pain; the adrenergic pathway and the 

serotonin pathway (Diatchenko et al., 2013).  In the former pathway, COMT -the gene 
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encoding the enzyme responsible for the catabolism of neurotransmitters such as 

epinephrine- is implicated. Additionally, increased risk of widespread pain has also 

been associated with β2-adrenergic receptor gene (ARDRB2; rs1042713 and 

rs1042714). As for the second pathway, specific genes include the 5-hydroxytryptamin 

receptor 2A (HTR2A) and 5HT transporter (SLC6A4) (Bondy et al., 1999, Nicholl et 

al., 2011).  

Several environmental triggers have also been suggested in the transition of acute 

pain into chronic pain. Proposed factors include psychological distress such as 

depression and anxiety, history of childhood trauma and abuse, low educational 

attainment, social isolation, and sleep problems (Gupta et al., 2007, Nicholl et al., 

2009). 

All these factors come into play as part of the biopsychosocial model of pain, which 

posits that the experience of pain is a function of nociceptive input, psychological 

factors, and social contingencies such as expectations, family, and community 

influence (Blyth et al., 2007, Edwards et al., 2016) 

1.1.3.V.  The biopsychosocial model of pain 

Over the past few decades, medical views towards chronic pain have evolved. Where 

prior to the 1960s, it was regarded as a medical condition with clear pathophysiological 

bases handled with physical treatments such as medication, it is now progressively 

viewed in light of a biopsychosocial understanding (Jensen and Turk, 2014, Edwards 

et al., 2016). Collectively, the biopsychosocial model depicts pain as a reciprocating 

interplay among physiological, psychological, and social factors, eventually giving rise 

to complex pain syndromes such as fibromyalgia, temporomandibular disorders and 

back pain. Research has also supported a bidirectional link between mood disorders 
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and enduring pain. As pain persists, a higher risk of an effective disorder is expected, 

and similarly, psychosocial variables such as distress and anxiety are among the most 

robust predictors of the transition from acute to chronic pain (Edwards et al., 2016, 

Asmundson and Katz, 2009, Bair et al., 2003, Linton et al., 2011). A good deal of 

empirical evidence supports this argument and several reviews have highlighted the 

importance of such elements in shaping pain-related experiences and associated 

treatment outcomes (Pincus et al., 2002, Vissers et al., 2012). However, in practice, 

psychological components are often viewed as a reaction to the pain and are assigned 

secondary status (Edwards et al., 2016). 

Despite its widespread support, this model does not come without criticism of its 

limitations. One of which is the ambiguity of the specific pathways of interaction and 

the blurred boundaries between the processes and constructs. Another is the 

involvement of multiple factors accounting for inter-individual variability of pain, 

rendering the hypothesis unfalsifiable by empirical research (Edwards et al., 2016, 

Gatchel and Turk, 2008, Weiner, 2008). Others have also noted that it may be too 

restrictive in some aspects of life, such as religion and spirituality. Biopsychosocial-

spiritual model of chronic pain has since been proposed (Taylor et al., 2013). And 

finally, most studies do not routinely measure factors within the 3 domains. Indeed, 

psychosocial factors may be over-weighed, especially in the absence of anatomic 

pathology (Pincus et al., 2013, Weiner, 2008, Edwards et al., 2016).  

1.1.3.VI. Aetiology of TMD and the OPPERA study 

The underlying aetiology of TMD has been a cause for much debate over the past few 

decades, and many theories have been proposed throughout. Table 1.2 presents a 

few of the theories suggested. 
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Table 1.2. Theories suggested to explain the aetiology of TMD (Bhat, 2010).  

Name of the theory Statements of the theory 

Mechanical displacement  

(Costen, 1934) 
Lack of posterior teeth support or occlusal 
contacts caused by parafunctional habits 
cause the condyle to be in an eccentric 
position; this leads to pain, and adverse 
muscle activity. 

Trauma theory 
(Zarb and Speck, 1979) 

TMD is caused by micro/macro trauma, 
either directly to the joint or muscles 
(macro-trauma) or by small forces 
repeatedly applied to the TMJ and 
surrounding structures (micro-trauma). 

Biomedical  
(Reade, 1984) 

TMD is initially caused by trauma, but in the 
presence of other factors such as 
malocclusion and parafunctional habits the 
condition progresses. Psychological factors 
are important influences. 

Osteoarthric 
(Stegenga et al., 1989) 

Osteoarthritis is the cause of TMD. Arthritic 
changes could be initiated by absolute or 
relative overloading. Absolute overloading 
occurs at the time of trauma, while relative 
overloading occurs when the adaptive 
capacity of the joint diminishes with 
inflammation or aging. 

Muscle  
(Laskin, 1969) 

Chronic myospasm secondary to 
parafunctional habits is the cause of 
myalgia in the facial region. Occlusal 
factors have no influence. 

Neuromuscular  
(Ash and Ramjford, 1995) 

Occlusal interferences are the primary 
cause of TMDs, as they cause altered 
proprioceptive feedback leading to muscle 
incoordination and spasm. 

Psychophysiological  
(Reade, 1984, Zarb and Speck, 1979, 
Stegenga et al., 1989) 

Psychological factors are more important 
than occlusal factors in initiating and 
propagating TMDs. Muscle spasm is 
caused by parafunctional habits which are 
a means to relieve stress, and the effect on 
the individual is determined by how they 
cope with stress. 

Psychological theory  
(Grzesiak, 1991) (Greene, 1995, McNeill, 
1997) 

Emotional disturbance causes muscular 
hyperactivity, which in turns leads to 
parafunctional habits and consequently to 
occlusal abnormalities. Muscle contractility 
leads to pain. 

 

The current accepted view is that multiple factors act alone or in combination to cause 

painful TMD, therefore a single factor is unlikely to be discovered in a given case. 

Some domains of relevance are the psychological profile and state of pain 
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amplification (Slade et al., 2013b).  Other predictors include number of co-morbid 

conditions such as irritable bowel syndrome (IBS) and other non-specific orofacial pain 

symptoms (Kapos et al., 2020). These specific factors are thought to be genetically 

regulated and influenced by environmental input as well (Maixner et al., 2011).  

The aforementioned elements fall under either predisposing, initiating or perpetuating 

factors (Leeson, 2007). Predisposing factors are thought to be greater number of co-

morbid conditions (IBS, fibromyalgia, depression and insomnia), non-specific orofacial 

pain symptoms (fatigue, soreness), geographic location (likely a representation of 

social and contextual factors), and pain interference. Other important predictors 

include number of oral parafunctional habits, limited mouth opening in the previous 

month, number of painful masticatory muscle sites on examination, age and somatic 

awareness (Bair et al., 2013, Kapos et al., 2020).  

Initiating factors include jaw injury (such as yawning, dental treatment) (Sharma et al., 

2019), migraine, headache frequency and worsening headache (Tchivileva et al., 

2016).   

Perpetuating factors include clinical measures of pain intensity, duration and 

frequency and co-morbidities (Meloto et al., 2019).  

It is worth mentioning that a large-scale multicentre study was conducted in the US 

and sponsored by the NIH to identify risk factors that contribute to the development 

and persistence of TMD. The “Orofacial Pain: Prospective Evaluation and Risk 

Assessment” or OPPERA study received a grant from National Institute of Dental and 

Craniofacial Research, creating a $19.1 million project to meet those aims via four 

clinical studies (Dworkin, 2011b). An array of risk factors was investigated, ranging 



39 
 

from genetic and psychological factors to environmental influences.  A decade later, 

35 publications out and 4,346 patients enrolled, some of the findings of the study were: 

• Somatic symptoms: The most important psychosocial predictor of TMD incidence. 

The frequency of somatic symptoms such as dizziness and fatigue, is considered a 

strong predictor of TMD incidence. Smaller contributions were made from measures 

of psychological stress, anxiety, obsessive-compulsive feelings, and pain-coping 

strategies (Fillingim et al., 2013).  

• Pain Thresholds: A consequence of TMD, not a predictor of it. 

The OPPERA case-control study found that patients with TMD had an increased 

sensitivity to pressure pain, heat and pinprick stimuli for thresholds measured at 

trapezius and temporalis (Greenspan et al., 2011). Most of these measures, however, 

were not significant predictors to the incidence of TMD. The group argued that painful 

TMD increases the synaptic efficacy of neurons in the pathways involved in enhanced 

CS.  

• Genetic associations were identified.  

The case-control study evaluated the role of some genes in chronic TMD, using single-

nucleotide polymorphisms (SNPs) representing genes involved in pain perception. Six 

SNP had strong associations. COMT genotype was also examined, and it was 

concluded that it modifies effects of stress on sensitivity to noxious stimuli and 

incidence of TMD.  

• Oral parafunction and joint noises. 

Participant-reported joint noises were a significant predictor of TMD incidence. 

Additionally, the risk of TMD was elevated in individuals reporting multiple oral 

behaviours occurring frequently (Slade et al., 2016).  
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• Sleep and TMD 

The prospective cohort study explored sleep quality and risk of developing TMD. Their 

analysis showed that for each standard deviation decrement in sleep quality, the rate 

of first onset TMD increased 40% (Sanders et al., 2013). The deterioration in sleep 

quality was studied independently to other psychological or major TMD predictors.  

1.1.4 Epidemiology 

TMD represents the most common cause of chronic pain in the orofacial region and is 

the third most common cause of chronic pain after headaches and back ache 

(Dworkin, 2011b). It reaches peak incidence in the second and third decades of life 

with females more likely to develop persistent TMD (Palmer and Durham, 2021). The 

female: male ratio of 2:1 is reported in the general population; however, it is at least 

two folds higher in a clinical setting (Maixner et al., 2011, Leeson, 2007, Drangsholt et 

al., 1999, Bush et al., 1993)  

Epidemiological reports show discrepancy as to the prevalence of the different TMD 

conditions under the broad general term. Lipton et al. (1993) report that 6-12% of the 

population report symptoms of TMD. Similar percentage was observed by LeResche 

(1997). While studies conducted in the 1980s report prevalence between 16-59% of 

the population (LeResche, 1997). The Royal College of Surgeons England (RCSE) 

report in their management guide that up to a third of the population could experience 

TMD (2013a). 

Other studies revealed that around 60-75% of the population will manifest one TMD 

sign and 35% will express one TMD symptom (Karthik et al., 2017). Additionally, TMJ 

noises and clicking, are reported to be as high as 60% of the population. Discrepancies 

were also reported between populations, as shown by several studies conducted in 
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different countries (Johansson et al., 2003), (Macfarlane et al., 2002a),  (Pow et al., 

2001) and (Goulet et al., 1995). 

1.1.5 Evaluation and diagnosis 

As with any condition, a thorough history and examination are essential. A diagnosis 

is largely reached by comprehensive evaluation of the TMJ and surrounding 

structures, as the symptoms are often associated with pain in the preauricular, 

masseter or temporal areas on palpation, and/or upon jaw movements (chewing, 

yawning, talking... etc) (Gauer and Semidey, 2015). Additionally, other conditions with 

similar symptoms should be ruled out before reaching a diagnosis, such as 

odontogenic causes. The Royal College of Surgeons England (RCSE (2013a)), the 

Royal College of Dental Surgeons of Ontario (RCDSO) (2018) and the National 

Institute for Health and Care Excellence (NICE (2021)) provide checklists in their 

guidance to help obtain a comprehensive history. The checklists emphasise the 

importance of the overall medical history including injuries and trauma, pain location, 

character, onset, referral and associated alleviating/exacerbating factors. They also 

recommend questioning about any limitation in mouth opening and associated joint 

noises. Other aspects of relevance are any associated sensory alterations, hearing 

loss, tinnitus, parafunctional habits and sleep disturbances. Finally, all checklists 

recommend exploring any related mood or emotional changes such as feeling down 

or depressed.  

The importance of a thorough examination is also highlighted in these guidelines, and 

checklists are provided for a systematic approach. Starting with the extraoral exam 

which includes the appearance and gait, as well as cranial nerves, lymph nodes and 

swellings/asymmetries. In patients over 50, the temporal vessels should also be 

carefully examined. The temporomandibular apparatus is probed closely next, 
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including the muscles of mastication, the TMJ, mouth opening, range of movement 

and joint noises. The intraoral examination inspects the state of the dentition, occlusion 

and soft tissue pathologies.  

The role of imaging in the assessment of TMD has been examined by several studies 

(Crow et al., 2005, Epstein et al., 2001, Leon, 2004). The current trend suggests that 

imaging should be viewed as an adjunct to diagnosis rather than a definitive tool of 

diagnosis. Furthermore, it is prudent to recognise that many TMD conditions do not 

manifest as pathological changes, which cannot be assessed radiographically and 

would subject the patient to unnecessary radiation (RCSE (2013a). The need for 

imaging is usually dictated by the results of complete history and examination, 

however, radiographic investigation may be warranted if the following conditions are 

suspected (RCDSO (2018)): 

1. Osseous abnormality in the jaw or the TMJ. 

2. Internal derangement or disc displacement, if clinically significant or unresponsive 

to conservative treatment.  

3. An extra articular disease, to rule out other potential causes. 

4. Should the patient be unresponsive to initial conservative management. 

Other laboratory investigations may be considered after history and clinical 

examination if an autoimmune or metabolic disorder is suspected, for example, 

rheumatoid arthritis. In some cases, consultation with other specialities may be also 

considered, for example, otolaryngologist, clinical psychologist or rheumatologist. 

(RCDSO (2018)).  
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It is worth mentioning that there are several suggested diagnostic systems for 

temporomandibular disorders, but currently, the Diagnostic Criteria for 

Temporomandibular Disorders (DC/TMD) seems to be the closest to a gold standard 

(Schiffman et al., 2014). The criteria, first proposed in 1992, was updated in 2014 

following a series of international workshops, and consists of two axes. Axis l includes 

the physical assessment to reach a diagnosis using the provided algorithms and 

decision trees. Broadly, the system classifies TMDs into pain disorders and joint 

disorders. Pain related TMD include myalgia (local, myofascial pain and myofascial 

pain with referral), arthralgia, in addition to headache attributed to TMD. Joint disorders 

include intraarticular joint disorders (disc displacement with reduction, disc 

displacement with reduction with intermittent locking, disc displacement without 

reduction with limited mouth opening, and disc displacement without reduction without 

limited mouth opening), degenerative joint disease and subluxation. Axis II of the 

system evaluates the psychosocial status and pain-related disability in keeping with 

the biopsychosocial model of pain. Appendix 1 outlines the diagnostic decision trees.  

Several screening instruments were also suggested in the past 30 years (Lundeen et 

al., 1986, Kleinknecht et al., 1986, Locker and Slade, 1989, Nielsen and Terp, 1990, 

Gerstner et al., 1994, Nilsson et al., 2006, Gonzalez et al., 2011).  

1.1.6 Management  

Pain seems to be the most common presenting symptom in TMD, including jaw pain, 

headaches and earache (Dimitroulis, 1998, Cooper and Kleinberg, 2007). The ability 

to cope with such painful symptoms varies among patients. Although most cope well 

with their symptoms, some might suffer from chronic TMD, and acute exacerbations 

of chronic disease. Furthermore, the quality of life could be affected as a result 
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(Burgess et al., 1988). Overall, however, around 5-10% of patients require treatment 

(Garefis et al., 1994). 

The general consensus among several guidelines is that management should begin 

with conservative and reversible approaches. ‘First do no harm’ (NICE, RCSE, 

RCDSO). Non-surgical managements include reassurance and patient education, 

pharmacotherapy, occlusal therapy, physiotherapy, behavioural therapy, and 

psychotherapy. Surgical treatments include arthrocentesis, arthroscopy and 

arthrotomy. 

A. Patient education and self- management 

This is the key stone to all initial, non-invasive reversible management approaches. It 

is achieved first by giving the patient a clear diagnosis and educating them about their 

condition. Education often incudes motivation of patients toward self-care, alongside 

with providing them with strategies towards simple adjustment of everyday life, 

postural exercises and home exercises (Palmer and Durham, 2021). Active 

involvement of the clinician in patient care is recommended, as it aids in reinforcing 

their understanding of their condition and helps them have more control over their 

symptoms. It is also recommended that patients are made aware that their condition 

is of a fluctuating nature, and that acute flare-ups could be expected (RCSE (2013a)). 

B. Physical therapy 

Physical therapeutic strategies aim to correct muscle activity and improve joint 

function. The evidence regarding the techniques and the benefits is not yet well 

established, but it seems to suggest that the effect is generally short term (RCSE 

(2013a)) (La Touche et al., 2020) A Cochrane review studying the effectiveness of 

physical therapy in specific subgroups of TMD is forthcoming (Craane et al., 2018) 
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In a national survey conducted in the UK in 2013 (Rashid et al., 2013), it was reported 

that despite limited evidence, 72% of the survey responders considered physical 

therapy to be an effective approach to TMD management, with jaw exercises, manual 

therapy, ultrasound, laser therapy and acupuncture as the most effective modalities. 

It is also reported  that physical therapy is among the 10 most commonly used 

treatment modalities for TMD (Medlicott and Harris, 2006).  

Multiple techniques have been described, including jaw exercises such as stretching, 

relaxation, rotation, isometric and postural exercises, electro-physical modalities 

(ultrasound, low intensity laser, microwave and pulsed diathermy), massage, 

application of warm/cold compresses, manual therapy, acupuncture, electro-analgesic 

modalities (transcutaneous electrical nerve stimulation, interferential current and 

biofeedback), iontophoresis and phonophoresis (Armijo-Olivo et al., 2016).  

Acupuncture is suggested to be effective in various chronic pain conditions such as: 

migraines, tension headaches and chronic daily headaches (Natbony and Zhang, 

2020, Coeytaux and Befus, 2016). It seems that there is some supporting evidence 

for it as well in the case of myogenous TMD (Peixoto et al., 2021, Cho and Whang, 

2010). 

C. Pharmacology 

The aim of pharmacological intervention is not curative, but it helps patients in 

managing pain and discomfort which may be associated with temporomandibular 

disorders (Dionne, 1997). A wide range of medications has been reported in managing 

TMD pain. Their effect has been examined in a Cochrane review by (Mujakperuo et 

al., 2010), and a review by the Canadian Dental Association (Ouanounou et al., 2017). 
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1. Non-steroidal anti-inflammatory drugs (NSAIDs) 

NSAIDS can be used in mild to moderate acute inflammatory conditions, such as acute 

disc displacement without reduction or acute trauma. It is recommended that these 

medications be taken for two weeks for them to show an effect and at most four months 

in consultation with the patient’s general practitioner (Wright, 2010). In a study by Ta 

and Dionne in 2004, Naproxen has shown to be superior to COX-2 inhibitor (celecoxib) 

and placebo in relieving TMD pain (Ta and Dionne, 2004). Whereas Diclofenac sodium 

showed no benefit in reducing daily experienced pain, pain at rest and palpation and 

severe and very severe symptoms (Ekberg et al., 1996). Other studies comparing 

ibuprofen with placebo failed to demonstrate a benefit of the drug in relieving TMD 

myogenous pain.(Singer and Dionne, 1997). Topical forms may be helpful in short 

courses. (Svensson and Arendt-Nielsen, 1995).   

The most important side effect associated with the use of NSAIDs is GI risk of erosions 

and bleeding, which tend to occur more severely in elderly patients. In addition, 

NSAIDs have been shown to interact with various medications including lithium, 

methotrexate, ACE inhibitors, loop diuretics, and increase risk of serious bleeding if 

received with warfarin (Ouanounou et al., 2017).  

2. Paracetamol 

When paracetamol is used with a weak opioid or an NSAID, it seems to be more 

effective than when used alone. A mild to moderate effect on pain relief was reported 

when using paracetamol (Wänman et al., 2016). 

3. Corticosteroids 

These potent anti-inflammatory drugs have been described in managing TMDs. In a 

study investigating patients with TMJ arthritis, a single intra-articular 
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methylprednisolone injection diluted with lidocaine was delivered, and it was found to 

have a significant effect in reducing pain for 4-6 weeks (Alstergren et al., 1996). In 

other studies, 1 ml of triamcinolone acetonide combined with local anaesthetic was 

found to significantly reduce pain and improve function (Fredriksson et al., 2005, 

Arabshahi et al., 2005). When comparing intra-articular steroid injections, hyaluronic 

acid and placebo, it was demonstrated that all groups showed improvement, but the 

first two groups showed a greater improvement in inter-incisal opening and reduction 

of the number of painful muscles (Kopp et al., 1991). 

Although this management method has been described in the literature, it is not widely 

used given the adverse side effects associated with repeated corticosteroid injections, 

such as damage to the fibrous layer and bone resorption (Ouanounou et al., 2017). 

4. Antidepressants 

Antidepressants have been widely used in the management of TMD pain over the past 

30 years, despite the limited evidence. Their use in this context may have stemmed 

from their efficacy in the management of other chronic pain conditions (Chan et al., 

2009). Tricyclic Antidepressants (TCAs) and Selective Serotonin Reuptake Inhibitors 

(SSRIs) have been commonly linked to orofacial pain reduction and are suggested to 

be effective first-line medications in cases refractory to other treatment options 

(Rizzatti-Barbosa et al., 2003, Inagaki et al., 2007). Moreover, they seem to improve 

disturbed sleep patterns, an added benefit for many chronic pain patients (Ouanounou 

et al., 2017). An initial dose of 10 to 25 mg taken at night time is recommended. It can 

be gradually titrated up in 10 to 25 mg steps every 3–7 days in one to two divided 

doses to an effective dose or the person's maximum tolerated dose (no higher than 

75 mg a day) (NICE, 2022). 
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TCAs are associated with an array of side effects, including sedation, dry mouth, 

dizziness, constipation, and blurred vision. These drugs should be avoided in patients 

taking Monoamine Oxidase Inhibitors (MAOI), as the combination could lead to a 

severe reaction consisting of fever, ataxia, confusion, and severe hypertension, known 

as “Lethal serotonin syndrome”. SSRIs are also reported to cause side effects, such 

as GI disturbances, headache, dry mouth, sexual dysfunction, and sweating 

(Ouanounou et al., 2017).  

5. Anticonvulsants  

This class of drugs such as gabapentin and pregabalin has been widely described for 

the management of neuropathic pain and various chronic pain conditions, as these 

agents are theorised to inhibit excitatory neurons and enhance such inhibition (Taylor 

et al., 1998).  

The side effects of these drugs are dose dependant and are mild to moderate in 

severity, making them well tolerated in general. Dizziness and somnolence are the 

most frequently reported, with dry mouth, weight gain, inability to concentrate and 

blurred vision less commonly reported. It has been suggested that anticonvulsants 

may be useful as adjuvant therapy to other medications particularly in cases of 

unremitting pain and failed TMJ surgeries (Ouanounou et al., 2017). 

6. Muscle relaxants 

Muscle relaxants act by reducing skeletal muscle tone and therefore may be helpful in 

managing some forms of TMDs. Most common muscle relaxants are: carisoprodol, 

cyclobenzaprine, metaxalone and methocarbamol. Many consider cyclobenzaprine to 

be the drug of choice in managing chronic pain conditions. Its use, however, in 

managing TMDs has been debatable. A previous randomised controlled trial 
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concluded that cyclobenzaprine had an added benefit over placebo when it is 

combined with education and self-care (Herman et al., 2002).  

These drugs should be used with caution as they cause profound sedation. 

Additionally, they should be avoided in patients with congestive heart failure, 

hyperthyroidism and those receiving MAOI and tramadol. Low doses, however (10 mg 

at bedtime), are shown to have a positive effect on sleep physiology and pain 

alleviation (Ouanounou et al., 2017). 

7. Benzodiazepines 

Benzodiazepines are widely used for the management of sleep disorders and acute 

muscle spasms. Their use however has been discouraged for chronic pain conditions, 

as the potential side effects associated with this class of drugs are too substantial to 

justify their use in this context. These include drowsiness, confusion, amnesia, 

incoordination, physical dependence, tolerance, and multiple drug interactions such 

as calcium channel blockers, antifungals and erythromycin (Ouanounou et al., 2017). 

In the guidance of the Royal College of Surgeons England, their use is only appropriate 

in an acute phase of myogenous TMD such as myofascial pain with limited mouth 

opening (RCSE (2013a)).  

8. Botulinum toxin injections 

Botulinum is a neurotoxin produced by anaerobic, gram positive, rod bacteria called 

Clostridium botulinum. The therapeutic use of botulinum toxin in humans was first 

suggested by Scott (1980) for the treatment of strabismus. Since then, it has been 

shown to be effective in the management of multiple conditions such as: 

blepharospasm, oromandibular dystonia and spasmodic dysphonia. Its mechanism of 

action involves transient paralysis of skeletal muscles by blocking the release of 



50 
 

acetylcholine from motor nerve endings (Simpson, 1981) and as some TMD conditions 

are muscular in origin, it has been rationalised that it could be used in the management 

of such cases. Additionally, it has been suggested that it causes reduction of sensory 

feedback and the inhibition of pain neurotransmitters release such as glutamate and 

substance P (Gobel and Jost, 2003). 

Several systematic reviews have examined the evidence supporting its use in the 

context of TMD (Patel et al., 2019, Awan et al., 2019, De la Torre Canales et al., 2019). 

While some primary studies indicated improvements in pain scores, this finding was 

not reported consistently (la Fleur and Adams, 2020), and the evidence was found to 

be of low quality so far (Al‐Moraissi et al., 2020). Additionally, the effects of Botox 

injections could be difficult to separate from placebo or indeed dry needling (essentially 

acupuncture) (RCSE, (2013a)).   

Reported side effects in association with this type of injection include temporary 

regional weakness, tenderness over the site of injection, asymmetric smile and  

difficulty swallowing (la Fleur and Adams, 2020). 

D. Occlusal interventions 

Occlusal interventions described in association with TMD treatment include occlusal 

splints, occlusal adjustments, and orthodontic therapy.  

1. Occlusal splints are any removable artificial occlusal surface affecting the 

relationship of the mandible to the maxilla used for diagnosis or therapy (Singh et 

al., 2017). They are the most common treatment approach, with benefits reportedly 

stemming from dental and non-dental origins (Singh et al., 2017, Zhang et al., 

2020). Dental causes include alteration of occlusal relationship, increase in vertical 

dimension of occlusion and alteration of condylar position. Non-dental reasons 
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include: cognitive awareness, placebo effect and increased peripheral input to the 

CNS leading to decreased motor activity (Okeson, 2003). A recent network meta-

analysis suggested that the treatment effects of stabilisation appliances extend 

beyond placebo (Alkhutari et al., 2021). 

2. Occlusal adjustments: the theory proposes that by eliminating centric and 

protrusive interferences, disocclusion time is reduced, which in turn may lead to 

reduction of muscular hyperactivity and myofascial pain (Kerstein, 1992, Kerstein, 

1993, Thumati et al., 2014). Occlusal equilibration is an irreversible intervention 

with no satisfactory evidence and fraught with potential difficulties and adverse 

effects, hence it is not a routinely recommended treatment approach. It may have 

a role in very specific corrections of a single obvious occlusal interference, or an 

acute occlusal change, i.e. new filling (RCSE, (2013a)).   

3. Orthodontic therapy: it is proposed that by treating malocclusion, TMJ will undergo 

remodelling, which overrides new functional needs and allows normal function to 

continue (Moss and Salentijn, 1969). However, the current evidence is insufficient 

to recommend orthodontic treatment to treat or prevent TMDs (Manfredini et al., 

2017) (Machado et al., 2012).    

E. Behavioural therapy and psychological interventions 

Multiple treatment modalities have been described in the literature including education, 

relaxation training, stress management, biofeedback, and cognitive behavioural 

therapy (CBT). CBT, notably, has been reported to give some long-term benefit in 

pain-related cases. It may also have a positive impact on depression and activity 

interference (Aggarwal et al., 2011, Aggarwal et al., 2010). Given these benefits, the 

RCSE recommends CBT among the initial treatment approaches of patients 

complaining of significant chronic pain (RCSE, (2013a)).   
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TMJ and maxillofacial surgery 

Surgical intervention in TMD treatment is often considered a last resort. However, it is 

sometimes the only suitable treatment for some conditions. Laskin et al have divided 

the temporomandibular joint conditions into conditions that are primarily treated 

medically, primarily treated surgically and conditions that are treated medically initially 

but may need surgical intervention should the medical intervention fail (Roy, 2006). 

Conditions that may need surgical intervention primarily include: 

1.  Mandibular growth disturbances such as unilateral condylar hyperplasia, condylar 

agenesis, and condylar hypoplasia 

2. Ankylosis of the TMJ if the aetiology was traumatic, congenital, or neoplastic in 

origin. Inflammatory ankylosis is often managed medically initially. 

3. Tumours of the TMJ may require surgical management whether they were benign 

or malignant. 

When conservative treatment is used for the remaining conditions, TMJ surgery is 

rarely indicated. Studies have shown that only 5-10% of TMD patients need surgical 

intervention with arthrocentesis being the most performed procedure (Dimitroulis, 

2018). The choice of the procedure will vary according to the patient’s history, clinical 

signs and symptoms, clinician skills and experience, and backed by radiographic 

investigations (Wright, 2010). Other indications for TMJ surgery include chronic severe 

limited mouth opening, and gross mechanical obstruction such as painful clicking and 

crepitus that does not respond to conservative management. The RCSE recognises 

the role of arthrocentesis in non-myogenous TMD with a significant functional problem 

(2013a). Other indications include recurrent TMJ dislocations, with a catalogue of 
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possible management procedures ranging from autologous blood injections to open 

surgery such as eminectomy (RCSE, (2013a)).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



54 
 

1.2 Patient experience and person-centred care 

Person-centred (PC) care is defined as “treating the patient as a unique individual” 

(Redman, 2004). It demonstrates the intention of respecting the patients and allowing 

them to be a part of a shared decision-making process. It considers the uniqueness of 

the individuals and accounts for their circumstances, respective needs, wishes and 

expectations of treatment (Paparella, 2016). The concepts of PC care have been 

alluded to since the 1800s (Nightingale, 1992). However, it is only in the recent few 

decades that governing bodies and policy makers have started to shift the focus to 

rely not only on the traditional measures of healthcare such as physiological 

measures, but also on patients’ input and belief of effectiveness (Paparella, 2016). 

PC care is viewed as a way to empower patients and expand their role in healthcare. 

The basis of this approach is to provide patients with reassurance, comfort, support, 

legitimacy and confidence (Fulford et al., 1995). It therefore assumes that they are 

capable of deciding what happens to their own bodies, and the role of clinicians is to 

support them with advice and deliver healthcare in line with their wishes and needs 

(Lutz and Bowers, 2000).  

One of the leading institutes in Europe studying patient centred care is the Picker’s 

Institute. This charity has worked closely with prominent healthcare systems such as 

the National Health Service (NHS), to influence policy and practice to increasingly 

revolve around patients’ needs and feedback. The key components of PC care as 

proposed by the Picker’s Institute are:  

1. Fast access to reliable health advice 

2. Effective treatment delivered by trusted professionals 

3. Continuity of care and smooth transitions 
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4. Involvement of, and support for, family and carers 

5. Clear, comprehensible information and support for self-care 

6. Involvement in decisions and respect for preferences 

7. Emotional support, empathy and respect 

8. Attention to physical and environmental needs 

In 2011, the NHS National Quality Board (NQB) adopted these elements and made 

them the basis of a framework that details the elements which are critical to the 

patients’ experiences within the NHS (NHS, 2011). The framework is outlined as 

follows:  

• Respect for patient-centred values, preferences, and expressed needs, including 

cultural issues; the dignity, privacy and independence of patients and service users; 

an awareness of quality-of-life issues; and shared decision making  

• Coordination and integration of care across the health and social care system 

• Information, communication, and education on clinical status, progress, prognosis, 

and processes of care in order to facilitate autonomy, self-care and health promotion  

• Physical comfort including pain management, help with activities of daily living, and 

clean and comfortable surroundings  

• Emotional support and alleviation of fear and anxiety about such issues as clinical 

status, prognosis, and the impact of illness on patients, their families and their finances  

• Welcoming the involvement of family and friends, on whom patients and service 

users rely, in decision-making and demonstrating awareness and accommodation of 

their needs as caregivers. 
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• Transition and continuity as regards information that will help patients care for 

themselves away from a clinical setting, and coordination, planning, and support to 

ease transitions  

• Access to care with attention for example, to time spent waiting for admission or time 

between admission and placement in a room in an in- patient setting and waiting time 

for an appointment or visit in the out- patient, primary care or social care setting. 

 

Patient experience has several definitions such as ‘what the process of receiving care 

feels like for the patient, their family and carers. It is a key element of quality, alongside 

providing clinical excellence and safer care’ (2013), or the ‘feedback from patients on 

what actually happened in the course of receiving care or treatment, both the objective 

facts and their subjective views of it’ (Foster, 2010). Another definition is the one 

proposed by NHS National Quality Board ‘A patient’s direct experience of specific 

aspects of treatment or care’. 

1.2.1. Rationale to measuring patient experience  

Measuring the hospital experience and obtaining feedback offers meaningful insight 

into what matters most to patients. To rely only on mortality and survival rates to 

assess the impact of healthcare is partial and unsighted, as patients also care about 

their ability to lead normal lives and be active in society as well. The inclusion of patient 

experience as a pillar of quality could be justified by several reasons; the least of which 

is that providing a humane and empathetic care is expected and necessary (Doyle et 

al., 2013). Furthermore, the information obtained from patients’ feedback could be 

used meaningfully to:  
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1. Enable the understanding of problems faced when delivering care to patients. 

2. Provide a tool that helps clinicians and healthcare teams reflect on their care 

and practice. 

3. Monitor the impact of implemented changes. 

4. Help achieve continuous improvement of the services. 

5. Facilitate standardising care between different practices and organisations  

6. Comparing organisations for performance assessment  

7. Helping patients choose high quality care. 

8. Allow for public accountability. 

Over the past few decades, hospital experience has increasingly become crucial to 

clinical quality. It was declared as one of the main pillars of quality in the NHS, with 

equal importance to safety and clinical effectiveness (D.O.H, 2008a). The delivery of 

a clinically effective intervention is no longer viewed as a successful clinical experience 

for patients if it was not delivered in a timely manner, in poor clinical conditions or from 

uncompassionate clinicians (NHS Wakefield Clinical Commissioning Group, (2012c)) 

Therefore, healthcare services in England are now required to review patient 

experience as part of quality assessments, and funding to some services is tied to 

improvements to patient experience (D.O.H, 2008b) (2012c). 

1.2.2.  Acquiring patient input 

The national health policy in England accepts patient experience as an equal 

component in care quality alongside safety and clinical effectiveness, with the priority 

always being “putting the patient first” (2012b). Currently, the challenge lies in 
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determining the best approach to measure the patient experience and using the data 

in implementing changes to areas of concern (Skipper, 2014). 

Patients’ views about the received care in general can be obtained in several ways: 

1.   Questionnaires  

A. Satisfaction surveys: these are already in place across a range of healthcare 

services under the National Survey Programme implemented by the NHS. This 

programme enables health authorities to build a wide picture of the nation’s 

views regarding care in the NHS and provide comparisons of the performance 

of different organisations over time and between different patient groups. An 

example being The Cancer Patient Experience Survey which collects data 

under the National Survey Programme and is helping in exploring how patient 

experience can be improved by The Cancer Patient Experience Advisory Group 

and the Macmillan Cancer Support (Skipper, 2014). 

B. Patient-Reported Outcome Measures (PROMs): these measure various 

patient-perceived parameters, such as health status, quality of life and 

effectiveness of treatment. The information collected from these questionnaires 

are an indication to the quality of care delivered to patients (Darzi, 2007). The 

national PROMs programme led by NHS England has imposed the routine 

collection of PROMs in certain clinical areas since April 2009. The PROMs 

currently in place are for four elective surgical procedures:  hip replacement 

surgeries, knee replacements, groin hernia and varicose veins  (Skipper, 2014). 

C. Patient-Reported Experience Measure (PREMs): are validated questionnaires 

that reflect the patient experience while receiving healthcare. They aim to 

capture the experience of the patients, to ascertain whether specific aspects of 

care have or have not occurred. They are a useful way to measure Patient 
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Centeredness (Christalle et al., 2018), and have the potential to provide policy 

makers with valuable information on patients’ care and support, in conjunction 

with clinical audits and organisational data  (Skipper, 2014). 

2. Evidence Based Co-Design approach (EBCD): in this approach, staff members are 

shown recorded interviews with the patients where they describe their experience. 

Action groups identify areas of concern and suggest improvements. Later, they 

would receive patient feedback regarding these changes. (Pickles et al., 2008, 

Tsianakas et al., 2012).  

3.  Shadowing of patients by empathetic observers. These observers then produce a 

report of the patient experience, highlighting the areas which require attention. The 

report is then presented to clinicians, to identify and discuss areas of improvements 

(DiGioia and Greenhouse, 2011).  

1.2.3 PROMs, PREMs, and satisfaction surveys 

Experience has traditionally been measured by satisfaction surveys. The Care Quality 

Commission have released a number of satisfaction surveys for different settings 

(outpatient, inpatient, mental health, emergency care… etc) as part of the National 

Patient Survey Programme. Satisfaction surveys are useful sources for public 

accountability purposes and to give an impression of the ‘bigger picture’. However, 

they could be insensitive to some problems faced in healthcare. If users are found to 

be dissatisfied, it is not immediately clear which aspects they are dissatisfied with. 

(NHS England Clinical Programmes and Patient Insight Analytical Unit (2018). 

Furthermore, these types of surveys tend to elicit ceiling effects (Coulter et al., 2002). 

Additionally, satisfaction is very subjective and highly influenced by the users, their 

expectations, attitudes, past experiences, age, and social class (Fitzpatrick and 

Hopkins, 1983). This leads to the idea of measuring patient-reported experience. 
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Rather than asking service users to give subjective ratings of their satisfaction with the 

service, PREMs give more focus to objective, measurable and actual experiences. For 

example, asking “Did your physician give you enough information about your 

medication?” or “Where you involved in the decision-making process?”. This approach 

provides more interpretable and actionable data than satisfaction surveys (Skipper, 

2014, Cleary, 1998) . 

PREMs are validated questionnaires, and typically measure the aspects of care that 

are most important to patients (Graham and Woods, 2013). The information gathered 

from such measures could be used in research, clinical performance evaluation, 

quality improvement schemes, improve patient-centred care, clinical practice 

benchmarking and performance comparisons. (Christalle et al., 2018, Kingsley and 

Patel, 2017). PREMs have become increasingly popular in recent years, with around 

20% of the existing ones developed after 2015 (Bull et al., 2019). Bull et al, were able 

to identify 88 PREMs in their review of the literature, spanning different settings and 

conditions such as cystic fibrosis (Homa et al., 2013) and Parkinson’s disease (van 

der Eijk et al., 2012). 

In contrast to Patient Reported Outcome measures (PROMs), PREMs do not measure 

the outcome of the treatment, but the impact of the process of care from the patients’ 

prospective, such as communication with the treating physician, empathy from the 

working staff, and involvement in decision making. (Kingsley and Patel, 2017).  

PROMs are also validated questionnaires completed directly by the patients and 

measure treatment outcome, quality of life, symptoms severity, health and functional 

status. As with other outcome measures (including PREMs), they have a rigorous 

development process and robust psychometric properties (Smith et al., 2005). 
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While there are many advantages to the use of PREMs, they come with some 

limitations as well. Firstly, critics of PREMs point out the aforementioned issue that 

patient experience may be seen as congruent with terms such as “patient satisfaction”, 

therefore subtracting from its value as an indicator of quality. Secondly, PREMs may 

be confounded by factors other than the actual care experience, such as the outcome 

of treatment. And finally, they may be a reflection of the patients’ ‘ideal’ care rather 

than the actual care  (Bull et al., 2019, Manary et al., 2013). However, despite these 

limitations. they continue to gain recognition as a source of patient-level information 

that can dictate quality improvement initiative, and a comprehensive insight into the 

care experience (Bull et al., 2019)  

1.2.4 Barriers and facilitators to the routine use of experience questionnaires 

The examination of the organisational factors that promote meaningful use of the 

collected data is important to ensure that it is properly used to entice changes within 

the service (Rozenblum et al., 2013, Byron et al., 2014, Gleeson et al., 2016).  

Several barriers are identified to hinder the routine collection of this type of 

questionnaires, some of them are: 

1. Lack of time and resources to collect, analyse and act on the data (Byron et al., 

2014, Gleeson et al., 2016) (Gleeson, 2016) 

2. Competing priorities within the service, for example the number of patients seen 

or financial plans. These priorities might hinder the staff’s commitment in 

engaging fully in quality improvement initiatives (Davies and Cleary, 2005, 

Gleeson et al., 2016).  

3. Lack of data management systems in some settings (Bastemeijer et al., 2019). 



62 
 

4. The possibility of low response rates owing to a range of causes, such as 

patients being too ill, or the added burden of answering a questionnaire 

(Skipper, 2014). 

 

On the other hand, various facilitators could be employed to promote their use: 

1. Quality improvement interventions might be easier to implement if the 

management was committed to that goal (Ugarte, 2015, Reeves et al., 2013, 

Bastemeijer et al., 2019). 

2. Involvement of staff into the collection process gives them insight into 

interpretation of the experience scores. Therefore, staff should be supported by 

means of coaching, education and multi-disciplinary collaborations 

(Bastemeijer et al., 2019, Indovina et al., 2016, Reeves et al., 2013).  

3. Another facilitator could be the involvement of the patients in designing such 

initiatives, as getting that insight might shed light on what is and is not 

appropriate and acceptable (Indovina et al., 2016, Maqbool et al., 2016, 

Bastemeijer et al., 2019).  

4. Continuous monitoring of patient experience is important as it enhances the 

culture of change within healthcare (Bastemeijer et al., 2019, Wilson et al., 

2017). 

1.2.5. Hospital experience and chronic pain 

Chronic musculoskeletal pain in general is one of the most significant causes of 

suffering in the United Kingdom and the second most common cause for sick leave 

(Dewar et al., 2009).  It is a complex condition, making its management a challenge 

as patients often present with psychosocial distress (Campbell and Guy, 2007). In 

addition to the impact chronic pain has on several aspects of life, some research also 
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suggests that patients might find some difficulty articulating their pain experience to 

doctors, potentially leading to uneasy relationships (Wolf et al., 2008, Durham et al., 

2013b) 

Chronic pain places a large burden on the NHS in England (Outlaw et al., 2018). In 

the national pain audit in 2012, 20% of the respondents reported attending A&E for 

pain management in the previous 6 months (2012a). It was also estimated that 4.6 

million appointments in primary care involved chronic pain patients in 2004 (Outlaw et 

al., 2018). Other reports reviewed the financial impact TMD has on patients in the 

northeast of England and found that the total costs per 6 months range from £321 to 

£519 per individual (Slade and Durham, 2020). Several direct and indirect costs were 

implicated, such as specialist consultation costs, employer-related costs due to work 

loss and presenteeism.  

One element consistently appearing in the literature is the frequent engagement of 

chronic pain patients with the healthcare services, possibly indicating that the previous 

visits have been unsuccessful in some aspect or another (Toye et al., 2013b, Campbell 

and Guy, 2007). It has been suggested that although clinicians adhere to guidelines 

in their management of pain, they may not always consider patients’ views on 

management strategies (Bergman et al., 2013), leading in consequence to unmet 

patients’ expectations and excessive use of the services to help cope with the pain. A 

qualitative study exploring the experience with a chronic pain service also reported 

that the staff often misjudged what was important to patients, and the patients were 

poorly informed of what to expect from the pain service  (Outlaw et al., 2018). In a 

similar manner, the care pathways for chronic orofacial pain also seem to have some 

existing problems, namely the length of time to receive a diagnosis, the persistence to 
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attending appointments in search of effective treatments and the inconsistent patterns 

of referral from primary care (Breckons et al., 2017).   

The financial implications of a better and more efficient clinical experience are positive 

(D.O.H, 2013). Likewise, patient related outcomes may also benefit. In a study by 

Larson et al, (1996) studying patients admitted due to acute myocardial infarction, the 

group found that good communication between the clinician and the patient resulted 

in better health related quality of life (correlation co-efficient of 0.33). Similarly, in 

studies by Black, (2014), and Slatore et al, (2010), studying elective surgery and 

COPD patients, respectively. In fact, Doyle et al conducted a systematic review to 

study the relationship between patient experience and clinical effectiveness. The 

systematic review summarised evidence from 55 studies concerned with a wide range 

of disease areas, settings, and study designs. Overall, it demonstrated a positive 

association between patient experience, clinical effectiveness, and patient safety. 

Arguments explaining this effect include that a positive clinical experience promotes 

adherence to treatment instructions, compliance with medication, better recall, and 

better use of preventive services (Doyle et al., 2013). Further evidence was presented 

by Kelley et al (2014), who conducted a systematic review and meta-analysis of 

randomised controlled clinical trials which are concerned with the effect of the clinician-

patient relationship on healthcare outcomes. Observed effect sizes for the individual 

studies ranged from d =-.23 to .66. Using a random-effects model, the estimate of the 

overall effect size was small (d = .11), but statistically significant (p = .02). The group 

argued that effect sizes in medicine are generally small, as there are many factors 

accounting for healthcare outcomes such as the natural course of the disease, disease 

severity and overall health. Other reviews by Griffin et al (2004), Di Blasi et al, (2001), 
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and Stewart (1995) also suggested that physicians who are warm and caring, may be 

more effective and show promise in improving patient health.  

The previously presented arguments may well apply to chronic pain and TMD as well. 

Providing such evidence can be facilitated by having valid and reliable measures of 

clinical experience and patient reported outcomes.  
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1.3 Knowledge gap 

Multiple international (WHO, Picker’s institute, FDA) and national (NHS) organisations 

have highlighted the importance of a pleasant patient experience in healthcare 

services. Several PREMs have already been developed to capture this experience in 

many fields, such as cancer (Taylor et al., 2015), sickle cell disease (Chakravorty et 

al., 2018), mental health (Fernandes et al., 2019) and Rheumatoid arthritis (Bosworth 

et al., 2015).  However, there remains no valid and reliable instrument intended 

purposefully for use in a TMD population to measure their experiences when 

frequenting healthcare services. The proposed instrument in this study will be 

designed to fulfil this purpose. 

1.4 Aims and objectives of the research 

Primary objectives 

1. To explore the experience of temporomandibular disorder patients with the 

public healthcare services in England.  

2. To develop a Patient Reported Experience Measure (PREM) designed for use 

in a cohort of patients with pain-related temporomandibular disorders. 

3. To evaluate the validity and reliability of the designed instrument. 

Secondary objectives  

1. Identify the commonly used PROMs and classification systems in 

temporomandibular disorders studies. 

2. To explore the associations between the hospital experience as measured by 

PREM-TMD, demographic characteristics and psychological co-morbidities.  
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Chapter 2. A comprehensive review of the commonly used 
PROMs and classification systems in TMD studies.  
 

2.1 Introduction  

Traditionally, healthcare has been assessed in terms of the technical and physiological 

outcomes of treatment, such as survival rates or laboratory markers (Coulter et al., 

2002). In more recent times however, healthcare organisations are striving to achieve 

services that are not only clinically effective and evidence-based, but also beneficial 

and effective to patients as judged from their own perspective (Coulter et al., 2002, 

Jenkinson and McGee, 1998). Despite the best of intentions, physicians may be 

overburdened with the administrative aspect of patient care so that some questions 

may be left unasked.  In an attempt by Paul Ellwood to increase efficiency without 

decreasing the humanity of the patient encounter, he proposed the use of Patient 

Reported Outcome Measures (PROMs) (Ellwood, 1997). PROMs are “standardised, 

validated questionnaires that are completed by the patients to ascertain perceptions 

of their health status, perceived level of impairment, disability, and health-related 

quality of life” (Kingsley and Patel, 2017). These questionnaires could be a very 

powerful tool to bridge the need for gathering information in an efficient manner, 

complement the clinical decision making, and enhance communication between 

patients and physicians (Griggs et al., 2017). Some are generic, which are used in a 

wide range of conditions and settings, and some are condition-specific, which are 

designed specifically for the use of certain populations (Coons et al., 2000). 

The use of PROMs may be more prominent in some aspects of health such as pain 

assessment, as it is a subjective experience difficult to be measured by the physician. 

It is what the sufferer says it is, therefore, it is widely accepted that pain is measured 

by self-report (Robinson-Papp et al., 2015). Numerous PROMs are used in trials 
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concerning chronic pain. However, such variability may have a hindering impact in 

terms of evaluating the efficacy of different treatments.  In recognition of this, the 

Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials 

(IMMPACT) recommended core outcome domains and measures for clinical trials of 

chronic pain, to facilitate pooling of information, and to make meaningful comparisons 

of different treatments (Dworkin et al., 2005). A similar set of PROMs was also 

suggested for temporomandibular disorders. This set, known as the Research 

Diagnostic Criteria, was first proposed in 1992 by Dworkin et al following international 

expert recommendations (Dworkin and LeResche, 1992). It was updated in 2014 to 

become the Diagnostic Criteria (DC/TMD) (Schiffman et al., 2014). The main rational, 

however, for this set was to offer a diagnostic and classification system for the 

subtypes of temporomandibular disorders by proposing two axes. Axis I offers a 

classification system obtained from a thorough history and an examination checklist. 

Axis II contains a set of PROMs to record some parameters, including pain intensity, 

jaw function, psychological status and psychosocial function. (Dworkin, 2010). 

Despite the efforts of IMMPACT and DC/TMD, there appears to be a lack of 

consistency regarding the PROMs used in TMD clinical trials.  

2.1.1. Psychometric properties of PROMs 

Health measurement instruments have many applications in clinical research and 

practice, based on which, treatment decisions may be made. Hence, it is important 

that these instruments are well-designed and psychometrically sound. This is usually 

demonstrated by providing sufficient evidence of a rigorous development process and 

satisfactory psychometric properties such as validity and reliability (Mokkink et al., 

2010b).  
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The COSMIN initiative (COnsensus-based Standards for the selection of health 

Measurement Instruments) aims to improve the selection of PROMs and harmonise 

the approach to their assessment. A taxonomy list and definition of the measurement 

properties are provided as part of the initiative. The key properties are reliability, 

validity, responsiveness (Mokkink et al., 2010c).  

1.  Reliability is defined as “The degree to which the measurement is free from 

measurement error”.  It determines the extent to whether a PROM yields consistent 

and reproducible results. Reliability is a parent concept, with several aspects to it, 

namely internal consistency reliability and test-retest reliability.  

a. Internal consistency is defined as “The degree of the interrelatedness among 

the items of the PROM”. It evaluates the homogeneity of the scale and the 

consistency of the responses (Terwee et al., 2007). The commonly used method 

to assess internal consistency is by calculating Cronbach α. The values range 

from 0 to 1 indicating non correlation to complete correlation (Tavakol and 

Dennick, 2011).  

b. Test-retest reliability is the reliability of the instrument selected over time 

(Mokkink et al., 2018a). In general, it is evaluated by administering the PROM 

at two points in time. If the final score of the instrument is a continuous variable, 

the interclass correlation coefficient (ICC) is used to assess this aspect of 

reliability. The COSMIN guidance recommends a cut-off point of 0.70 (Terwee 

et al., 2007). Weighted Kappa is used for ordinal variables.  

2. Validity is “The degree to which a PROM measures the construct(s) it purports to 

measure. It consists of the following aspects: 

a. Content validity: “The degree to which the content of a PROM is an adequate 

reflection of the construct to be measured”. It is considered the most important 
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measurement property, and lack thereof can affect all other properties (Terwee 

et al., 2018). Content validity also includes face validity. 

b. Construct validity: “The degree to which the scores of a PROM are consistent 

with hypotheses (for instance with regard to internal relationships, relationships 

to scores of other instruments, or differences between relevant groups) based 

on the assumption that the PROM validly measures the construct to be 

measured”. According to the COSMIN guidance, construct validity consists of 

structural validity (which can be explored using factor analysis), hypotheses 

testing, and cross-cultural validity.  

c. Criterion validity: “The degree to which the scores of a PROM are an adequate 

reflection of a ‘gold standard’.” It may be difficult to assess, as a ‘gold standard’  

often does not exist (Mokkink et al., 2010a) 

3.  Responsiveness: “The ability of a PROM to detect change over time in the construct 

to be measured”. Should changes occur in the construct, the tool should be able to 

detect these changes. Therefore, responsiveness can be considered as a measure of 

longitudinal validity (Terwee et al., 2007).  

Another relevant aspect of an instrument is interpretability which is “The degree to 

which one can assign qualitative meaning ‐ that is, clinical or commonly understood 

connotations – to a PROM’s quantitative scores or change in scores”. It is not a 

measurement property per se, but it is an important characteristic (Mokkink et al., 

2010c).  

2.2. Aims and objectives  

1. To identify the range of PROMs and classification systems used in clinical studies 

of TMD patients.  
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2. To review which PROMs have undergone psychometric testing in a TMD 

population in order to provide some guidance for the selection of such measures. 

2.3. Materials and methods 

A comprehensive review was conducted in January of 2019 to retrieve the published 

articles that are concerned with the patient reported assessment of the effects of 

temporomandibular disorders. The articles were retrieved from 3 databases: Medline, 

Embase, and Web of Science. The employed search strategy consisted of the 

following MeSH terms and keywords: 

1. patient-reported outcome/  

2. Outcome assessment/  

3. "Quality of life"/  

4. (patient reported outcome measures or quality of life or treatment outcome or patient centred 
outcome or patient reported outcomes or patient defined outcome or outcome measurement or 
outcome assessment or subjective outcomes or health related quality of life).mp. [mp=title, abstract, 
heading word, drug trade name, original title, device manufacturer, drug manufacturer, device trade 
name, keyword, floating subheading word, candidate term word]  

5. Treatment outcome/  

6. 1 or 2 or 3 or 4 or 5  

7. Temporomandibular joint disorder/  

8. Myofascial pain/  

9. (Temporomandibular disorders or temporomandibular joint dysfunction syndrome or myofascial 
pain syndrome or TMD or TMJD or facial myalgia or facial arthralgia or temporomandibular joint 
derangement or temporomandibular disc displacement or temporomandibular joint degeneration or 
temporomandibular joint subluxation).mp. [mp=title, abstract, heading word, drug trade name, 
original title, device manufacturer, drug manufacturer, device trade name, keyword, floating 
subheading word, candidate term word]  

10. 7 or 8 or 9  

11. 6 and 10  

12. Limit 11 to (human and english language and last 10 years) 

 

A substantial rise in the development and validation of PROMs occurred since 1990 

(Garratt et al., 2002). Due to the vast number of articles retrieved, the review scope 
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was refined to the time period between 2009-2018. No time restriction was used when 

retrieving articles that assessed the validity of the PROMs. 

2.3.1 Inclusion and exclusion criteria  

The included studies were clinical trials and observational studies of TMD (cross 

sectional and longitudinal) containing at least one PROM, articles reporting on the 

development or psychometric testing of a PROM in a TMD population, and finally, 

articles published in peer reviewed journals in the English language. The exclusion 

criteria eliminated studies containing clinical or radiological outcomes only, studies 

containing PROMs that report on the side effects after a specific intervention (e.g., 

complications of surgery), systematic and literature reviews, case reports, book 

chapters, conference proceedings, commentary or author opinion, animal studies, and 

studies with full text unavailable. 

 

2.3.2. Data extraction  

A study-specific Excel spreadsheet was used to aid with consistent data extraction. 

The following information was extracted: Study design, type of intervention (if any), 

number of participants, age range (or mean age), type of TMD, classification system 

used, the PROM used, the follow up time point (if any). Additional data were also 

extracted from studies that assess the psychometric properties of the PROMs in a 

TMD population, such as measures of validity, reliability, interpretability, and 

responsiveness.  

2.4. Results 

The initial search of the 3 mentioned databases yielded 3452 articles in total. After 

applying the exclusion criteria, 517 articles containing at least 1 PROM remained. See 

Figure 2.1 for details of the filtering process.  
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2.4.1. Patient Reported Outcome Measures commonly used in TMD  

A total of 106 PROMs were identified after examining the included studies. The 

PROMs fell into 3 categories: PROMs describing the severity and improvement of 

symptoms, PROMs describing the psychological status and satisfaction, and PROMs 

describing the quality of life and general health. See table 2.1 for the identified PROMs 

and the frequency of use.  
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Figure 2.2. Flow chart showing the search results for each database and the subsequent 

exclusion process. 
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Table 2.1. PROMs identified and their frequency of use in TMD studies. 

Name of PROM Frequency 
of use  

Severity of symptoms and improvement  

Visual Analogue Scale (VAS) 308 

Point Scales  103 

Numeric Rating Scale (NRS) 64 

Symptom Checklist-90 (SCL-90) 45 

Graded Chronic Pain Scale (GCPS) 42 

Jaw Functional Limitation Scale (JFLS) 16 

Mandibular Function Impairment Questionnaire (MFIQ) 16 

McGill Pain Questionnaire  13 

Fonseca anamnestic index (FAI) 12 

The West Haven-Yale Multidimensional Pain Inventory (WHYMPI) 12 

Adjectival scale 12 

RDC/TMD Axis II  11 

Verbal Rating Scale  10 

Helkimo anamnestic dysfunction index 10 

Jaw Disability Checklist (JDC) 9 

Symptom Severity Index (SSI) 8 

Brief Pain Inventory (BPI) 7 

Neck Disability Index 6 

Characteristic Pain Intensity (CPI) 4 

3Q/TMD 3 

Brief Symptom Inventory (BSI) 3 

The Pain Related Self-Statement Scale 3 

Chronic pain grade  2 

Coloured Analogue Scale (CAS) 2 

Headache Impact Test-6 2 

Limitations in Daily Functions-Temporomandibular Disorders Questionnaire 
(LDF-TMDQ) 

2 

Manchester Orofacial Pain Disability Scale (MOPDS) 2 

Pain Stages of Change Questionnaire (PSOCQ) 2 

ProTMDMulti  2 

The Oral Behaviour Checklist (OBC) 2 

Tinnitus Handicap Inventory 2 

Widespread Pain Index (WPI) 2 

Craniofacial Pain and Disability Inventory 1 

Food Intake Ability (FIA) index 1 

Mann assessment of swallowing ability (MASA) score 1 

PRISM (Pictorial Representation of Illness and Self-Measure) 1 

Screening for Somatoform Symptoms (SOMS-7) 1 

Symptom Interference Questionnaire – Revised (SIQR) 1 

The Battery for Health Improvement 1 

The Gracely Pain Scale 1 

the Jaw Pain and Function (JPF)-Questionnaire 1 

The Pain Behavior Questionnaire 1 

The Patient Specific Functional Scale (PSFS) 1 

The Universal Pain Assessment Tool (UPAT) 1 

Visual Faces Pain Scale (FPS) 1 

Zerssen complaint list 1 
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Quality of Life, general health and effect on daily life questionnaires  

Oral Health Impact Profile-14 (OHIP-14) 29 

Pittsburgh Sleep Quality Index 17 

The Short Form 36 Health Survey (SF-36) 14 

Oral Health Impact Profile (OHIP) 9 

General Health Questionnaire-7 (GHQ-7) 7 

The Short Form 12 Health Survey (SF-12) 5 

Epworth Sleepiness Scale  4 

TMJ-Surgical-Quality of Life (TMJ-S-QoL) 4 

WHO QoL- brief 4 

EQ-5Dm 3 

Health Assessment Questionnaire 2 

OHQoL-UK 2 

Oral Health Impact Profile-OFP (OHIP-OFP) 2 

RAND-36 health survey 2 

University of Washington QOL (UW-QOL) 2 

Youth Self report  2 

Child Perception’s Questionnaire 1 

General Oral Health Assessment Index (GOHAI)  1 

Insomnia Severity Index (ISI) 1 

Michigan Oral Health-related Quality of Life Scale – Child Version 
(MOHRQoL-C) 

1 

The Flanagan Quality of Life Scale 1 

The Life Experiences Survey (LES) 1 

The Multidimensional Fatigue Inventory-Short Form 1 

The Sleep Assessment Questionnaire (SAQ) 1 

Psychological Status and Satisfaction   

Beck Depression Inventory (BDI) 11 

Pain Catastrophizing Scale (PCS) 10 

Hospital Anxiety and Depression Scale (HADS) 8 

State-Trait Anxiety Index (STAI) 8 

Patient Health Questionnaire-9 (PHQ-9) 7 

Generalised Anxiety Disorder-7 (GAD-7) 6 

Centre for Epidemiological Studies Depression scale-20 (CESD) 5 

Coping Strategies Questionnaire (CSQ) 5 

PTSD Check List–Civilian (PCL-C) 5 

The Perceived Stress Scale (PSS) 4 

Beck Anxiety Inventory (BAI) 3 

Chronic Pain Self-Efficacy Scale (CPSS) 2 

Eysenck Personality Questionnaire-Revised (Short Form, EPQ-R) 2 

Life Orientation Test 12-Revised  2 

Lipp’s Stress Symptoms Inventory for Adults (LSSI) 2 

Sense of coherence-29 (SOC-29) 2 

The Pennebaker Inventory of Limbic Languidness: The Kohn Reactivity 
Scale 

2 

Behavioral Rating Scale (BRS) 1 

Columbia Classification Algorithm of Suicide Assessment (C-CASA) 1 

Coping Pain Questionnaire (CAD)  1 

Dental Anxiety Scale (DAS) 1 

Depression, Anxiety and Stress Scales‐21 (DASS‐21) 1 
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Fear Avoidance Belief Questionnaire (FABQ) 1 

Illness Perception Questionnaire –Revised (IPQ‐R) 1 

Irrational Attitudes Questionnaire 1 

Miller Behavioural Style Scale [MBSS] 1 

Millon Behaviour Medicine Diagnostic survey 1 

Minnesota Multiphasic Personality Inventory (MMPI) 1 

NEO-Five Factor Inventory (NEO-FFI)  1 

Pain Coping and Cognition List (PCCL) 1 

Screening for Somatoform Symptoms (SOMS-7) 1 

Survey of Pain Attitude (SOPA‐35) 1 

Tampa Scale for Kinesiophobia (TSK-11) 1 

The Group Health Association of America (GHAA) Consumer Satisfaction 
Survey 

1 

The Profile of Mood States-Bipolar (POMS-Bi) 1 

The Satisfaction With Life Scale 1 

 

The most commonly used PROM was the Visual Analogue Scale with 59.5% (n=308) 

of the trials using this instrument. However, various verbal descriptors were employed, 

such as: pain intensity, subjective chewing efficiency and quality of life. See table 2.2. 

The length of the VAS used also varied, with trials reporting results on a 100mm scale, 

10cm scale, 0-3, 0-4, 0-5, 0-6, and -5-5 VAS scales.  

Likert Point Scales and Numeric Rating Scales were relatively commonly used also 

(19.9%, n=103 and 12.4%, n=64 respectively). Similar to the VAS, the word 

descriptors varied for these PROMs, as did the length of the scales. See tables 2.3 

and 2.4. The Point Scale mostly ranged from 3 to 7 points; however, 5 studies have 

used an 11-point scale. For the NRS, the lengths of the scales included 0-10, 0-3, 0-

5, 0-6 and 1-4. Among the other commonly used PROMs were the Symptom 

Checklist-90 (SCL-90), and the Graded Chronic Pain Scale (GCPS) with 8.7% (n=45) 

and 8.1% (n=42) of the studies using these tools, respectively. Most of the other 

PROMs described the characteristics of pain, and the functional limitations incurred. 

A few PROMs described other symptoms associated with TMD, such as the Neck 

Disability Index (n=6) Tinnitus Handicap Inventory (n=2), Headache Impact Test-6 

(n=2) and Food Intake Ability (FIA) index (n=1). 
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Table 2.2. Word descriptors used with the VAS in TMD studies 

• Pain intensity ± on palpation, TMJ pain intensity ± on palpation, pain during function, 
TMJ discomfort, pain severity, pain at rest, during function; while eating/chewing, pain 
sensitivity, pain unpleasantness, headache severity, Pain interference with daily 
activity, work activity, social life, spontaneous pain, neck pain, ear symptoms 

• Diet consistency tolerated, dietary restrictions. 

• Functional disability, physical function, subjective chewing efficiency, speech, 
mandibular function (chewing and biting off, talking, and moving), facial symmetry, 
subjective malocclusion, teeth clenching, difficulties for mastication, self-perceived 
joint noise 

• Psychosocial influence of TMJ disorder, patient satisfaction with treatment, 
postoperative improvement, anxiety levels, treatment beliefs (credibility of treatment), 
perceived need for treatment. 

• Quality of life, sleep quality, analgesic activity. 

 

Table 2.3. Word descriptors used with the NRS in TMD studies.  

• Pain intensity ± on palpation, pain at rest, maximum mouth opening, at chewing, 
movements, degree of unpleasantness due to TMD pain, jaw fatigue, facial tension, 
temporal headaches, and neck pain 

• TMJ sounds and noises 

• Limitation of mouth opening, difficulty in eating or chewing, clenching difficulty, jaw 
function, diet, disability. 

• Quality of life, impact of TMJ pain on abilities to perform daily activities, sleeping 
difficulty. 

• Pain‐related worry, anxiety, perceived tension and stress, satisfaction with treatment, 
treatment motivation and credibility before treatment. 

 

Table 2.4. Word descriptors used with the point scales in TMD studies.  

• Muscle and TMJ pain intensity ± on palpation, frequency of pain, jaw fatigue, severity 
of discomfort, headache intensity, distress due to headaches, frequency of headache, 
improvement in overall subjective symptoms 

• Feelings of depression, general stress, nervous tension, fear of movement, 
satisfaction with the outcome/treatment/ improvement, subjective treatment 
effectiveness, tolerability of treatment, Patient Global Impression of Change (PGIC) 

• Difficulty in chewing, diet consistency tolerated, joint noises, frequency of locking, 
severity of locking (duration of locking), limitation in mandibular movements/ mouth 
opening, tinnitus, frequency of clicking, grinding, and clenching at night/day, perceived 
alterations in chewing capacity, aesthetics, open bite deformity, impact on talking, 
yawning, activity, recreation, mood the shape of their faces, frequency of dislocation 

• Quality of life, interference with daily life, patients' general health status, appetite, 
quality of sleep, effectiveness at work, analgesic consumption, school absence, 
treatment compliance, self-perceived oral health status, extent to which pain interfered 
with work, TMD-related limitation of daily functions (LDF-TMD). 

 

As for the PROMs assessing the quality of life, the Oral Health Impact Profile-14 was 

most frequently employed (5.61%, n=29). The Short Form 36 Health Survey (SF-36) 
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and the Pittsburgh Sleep Quality Index (PSQI) were also frequently used generic 

PROMs with 2.71% (n=14) and 3.29% (n= 17) of the studies, respectively, using them. 

Most of the PROMs used to describe the quality of life were generic, with the exception 

of TMJ-Surgical-Quality of Life (TMJ-S-QoL) which is specific for TMD.  

In total, 36 PROMs which describe the psychological status of the participants were 

identified. The most frequently used PROM describing psychological distress was the 

Beck Depression Inventory (2.13%, n=11), followed by the Pain Catastrophizing Scale 

(1.93%, n=10).  

2.4.2. Classification systems and clinical indices  

The most frequently used TMD classification system was the Research diagnostic 

Criteria/TMD axis I (RDC/TMD axis I). Approximately half of the examined studies 

(50.68%, n=262) have confirmed the diagnosis of TMD using this system. Other 

commonly used classification systems include the Wilkes classification of TMJ internal 

derangement (n=41) and the American Academy of Orofacial Pain Criteria (n=9). 

Classification systems for other symptoms associated with TMD were also used, such 

as the International Classification for Headache Disorders-2 (n=6).  See table 2.5 for 

the frequently used classification systems.  

Table 2.5. The common classification systems used in TMD studies 

Classification system  Frequency of use  

RDC/TMD axis I 262 

Wilkes classification  41 

American Academy of Orofacial Pain Criteria 9 

International Classification for Headache Disorders-2 6 

International League of Associations for Rheumatology (ILAR)- 

for JIA 

5 

Surgical classification by Dimitroulis 3 

American association of Maxillofacial surgeons’ criteria for 

success of treatment  

3 

International Association for the Study of Pain (IASP) criteria for 

TMD 

2 
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Other clinical and radiological classification systems included:  Sawhney classification 

for bony ankyloses, Spiessl classification for mandibular condylar fracture, and 

Turlington–Durr classification for TMJ ossification.  

Clinical indices for the assessment and determination of the severity of TMD included 

the Helkimo Clinical Dysfunction Index (n=15), Craniomandibular Index (n=6), 

Temporomandibular Index (n=1), the Protocol of Orofacial Myofunctional Evaluation 

with Scores (OMES) (n=2), the patient reported Fonesca Questionnaire (n=2), and 

3Q/TMD (n=3) 

2.4.3. Psychometric properties of PROMs used in TMD 

Several PROMs identified in the current search have some evidence of psychometric 

testing in a TMD population. The PROMs identified and their relevant psychometric 

evidence are detailed in table 2.6. The Research Diagnostic Criteria (RDC) Axis II 

tools and the Oral Health Impact Profile (OHIP) were the instrument most repeatedly 

tested in a TMD population and undergone cross-cultural validation into several 

languages. The search also identified a TMD-specific variant of OHIP; OHIP-TMD. 

The reported psychometric properties were internal consistency (Cronbach’s α= 0.94), 

test-retest reliability (Intraclass correlation coefficient= 0.805), convergent validity, 

content validity, known groups validity and responsiveness to change. One other 

variant was also suggested for orofacial pain, where the authors omitted 10 items from 

the original tool and added two items relevant to facial pain patients (Cronbach’s α= 

0.97).  

2.5. Discussion  

The recent growth of the adoption of PROMs into healthcare reflects the emphasis 

placed by health institutes of the importance and relevance of the patient perspective 
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in improving the quality of healthcare. They are a shift from the traditional indicators of 

treatment success such as mortality rate, post-surgical infection rates and re-

admissions (Devlin et al., 2010). Although PROMs are now commonly incorporated in 

the scientific literature, as outcomes in clinical trials concerning TMD for example, a 

uniform set of outcomes or instruments is not routinely used. This limits our ability to 

compare outcomes of these clinical trials across the various studies conducted. 

Kavchak et al provided an assessment of the psychometric properties of some tools 

in a TMD population in 2014. The group was able to identify 13 papers describing 

some form of psychometric analysis for 8 tools. They reported in their review that few 

PROMs reported for use in TMD patients have undergone rigorous analysis and with 

complete psychometric properties established (Emerson Kavchak et al., 2014). Aguiar 

et al, also examined the psychometric properties of 10 common condition-specific 

PROMs and had similar conclusions where they note the need for further studies on 

psychometric properties (Aguiar et al., 2021).  

 In the present review of 517 studies, we identified 106 PROMs that were used to 

assess the effects of TMD on patients, and an additional 58 papers that tested the 

psychometric properties of some tools in a TMD population including cross-cultural 

adaptation. The most used PROM is the Visual Analogue Scale. The pain VAS mimics 

the continuous visual analogue scales developed to measure well-being in the 

psychology domain (Aitken, 1969). It is relatively acceptable to patients (Joyce et al., 

1975), and widely used in diverse adult populations (Huskisson, 1974). Other reviews 

of the literature have also reported that VAS was the most widely used PROM in Oral 

Medicine populations (Ni Riordain et al., 2015) such as Oral Lichen Planus (Wiriyakijja 

et al., 2018) and Burning Mouth Syndrome (Ni Riordain and McCreary, 2013). This 

widespread use can be rationalised in light of the relative ease of administration, low 
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administrative burden required and acceptability to patients (Hawker et al., 2011). The 

wide variety of word descriptors associated with it as seen in table 2.2, however, could 

result in heterogeneity of the results, and difficulty of data pooling. 

The most frequently used oral-health quality of life PROM in our review was the Oral 

Health Impact Profile-14. The items for OHIP were generated following interviews with 

patients from private dental practice, primary care clinics and prosthetic clinics in a 

dental hospital (Slade and Spencer, 1994), therefore, it may not be specific enough 

for patients with TMD to detect the impact of the condition on their daily lives. The 

TMD variant (OHIP-TMD) has very good internal consistency reliability, test-retest 

reliability and content validity according to the COSMIN criteria (Mokkink et al., 2018b). 

First proposed in 2011 (Durham et al., 2011b)  with further validation presented in 

2015 (Yule et al., 2015), this measure is still relatively new compared to OHIP-14, 

which might explain the popularity of the latter in TMD research so far. 

The current search has highlighted the scarcity of TMD-specific quality of life and 

psychological status PROMs. Several have been created to describe the symptoms 

of TMD, such as Jaw Functional Limitation Scale (JFLS), Mandibular Function 

Impairment Questionnaire (MFIQ), Jaw Disability Checklist (JDC), and the Jaw Pain 

and Function (JPF)-Questionnaire. However, PROMs describing other dimensions of 

the condition are still lacking and most clinical trials have used generic PROMs to 

describe the quality of life and psychological status of the patients. Condition-specific 

PROMs are more sensitive and with greater discriminatory ability to detect small 

changes over time (Dijkers, 1999, Allen et al., 1999). 

Numerous PROMs were used to describe the impact of TMD on patients. Such 

variability may limit the ability of researchers and clinicians to evaluate the efficacy of 
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different treatments, data pooling and making meaningful comparisons. The Initiative 

on Methods, Measurement, and Pain Assessment in Clinical Trials (IMMPACT) tried 

to address this issue in chronic pain trials (Dworkin et al., 2005). The initiative 

recommends evaluating the following aspects: pain intensity, physical functioning, 

emotional functioning, participant ratings of global improvement and satisfaction with 

treatment, symptoms and adverse events, and participant disposition. It also 

recommends the use of certain PROMs to unify the results among clinical trials.  

The Research Diagnostic Criteria has also been proposed to provide a comprehensive 

diagnostic and classification system for the subtypes of temporomandibular disorders. 

The criteria, first proposed in 1992 (Dworkin and LeResche, 1992), was updated in 

2014 following a series of workshops to include an expanded taxonomic classification 

structure to include common and less common TMDs. Additionally, its second axis 

was expanded by adding new instruments to evaluate pain behaviour, psychological 

status, and psychosocial functioning (Schiffman et al., 2014). At the moment, it is the 

closest to a gold standard in terms of classification systems. Our results have 

highlighted that this system is popular among researchers, as 50.68% of the studies 

confirmed the diagnosis of TMD based on axis I of these criteria. However, fewer 

studies used the complete list of PROMs recommended in axis II. The number of the 

proposed questionnaires may discourage some researchers, as the following 

questionnaires are proposed for research purposes: DC/TMD Symptom 

Questionnaire, Pain Drawing, Graded Chronic Pain Scale (GCPS), Jaw Functional 

Limitation Scale (JFLS-20), Patient Health Questionnaire 9 (PHQ-9), General Anxiety 

Disorder 7 (GAD-7), Patient Health Questionnaire 15 (PHQ-15) and Oral Behaviours 

Checklist (OBC). In addition to length of the recommended questionnaires, the primary 

objective of a trial might involve other clinical or radiological outcomes, therefore, a 
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comprehensive evaluation of psychosocial functioning may not be crucial to the 

researchers. It is worth mentioning that the initiative has also put forward a shorter list 

of questionnaires for clinical and screening purposes consisting of pain drawing, 

GCPS, PHQ-4, JFLS-8 and OBC.  

Interestingly, the psychometric properties of PHQ-9, PHQ-15 and GAD-7 do not seem 

to have been rigorously tested in a TMD population. They have been extensively 

validated in the general population and in a variety of other conditions (Lamela et al., 

2020, Johnson et al., 2019, Cano-García et al., 2020), but one paper was identified to 

report on some psychometric properties in TMD patients (Hietaharju et al., 2021). 

PROMs are often tested in a specific population to study the acceptability of their 

behaviour and performance in that population, as it cannot be assumed that they will 

perform well across all cohorts. For example, an instrument which measures 

depression or health-related quality of life may require modifications to its factor 

structure or standard cut-off points (Dyer et al., 2016). Therefore, it is recommended 

to attain further proof of validity of these three questionnaires (PHQ-9, PHQ-15, and 

GAD-7) in a TMD population. 

The GCPS, OBC and JFLS, on the other hand, have evidence of validity in a TMD 

population (Sharma et al., 2021, Barbosa et al., 2018, van der Meulen et al., 2014, Xu 

et al., 2020, Fetai et al., 2020, Ohrbach et al., 2008a, Ohrbach et al., 2008b). The 

GCPS displayed high Cronbach α for pain intensity and interference (0.87 and 0.94, 

respectively), indicating very good internal consistency. It also demonstrated high 

temporal stability (CPI (intraclass correlation coefficient (ICC)=0.91), interference 

(ICC=0.85), and CPG (weighted kappa=0.88) (Sharma et al., 2021). The structure of 

JFLS-20 was also explored using factor analysis, proposing a 3-factor solution. In 
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addition, it showed high internal consistency (Cronbach α >0.8)  (Xu et al., 2020, Fetai 

et al., 2020, Ohrbach et al., 2008a, Ohrbach et al., 2008b). 

Limitations 

The present review was limited to studies in the English language found in the three 

mentioned databases. Indeed, the results of the search might be different should 

studies in other languages be included, or the search expanded to other databases 

with no time restrictions.  

2.6. Conclusions 

Condition specific PROMs to assess the psychological status and quality of life of TMD 

patients are needed. The scarcity of such measures is reflected by the popularity of 

generic PROMs used in TMD research. While these may be useful in comparisons 

between different populations, they may lack the sensitivity and discriminatory ability 

in specific conditions. The use of a collection of concise and psychometrically sound 

measures may also promote consensus in TMD literature and provide a more robust 

basis for comparisons and data pooling.  
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Table 2.6. Summary of the psychometric properties of identified PROMs in a TMD population. 

PROM Author and 
year  

Number 
of TMD 
patients 

Psychometric testing 

Central Sensitization Inventory (CSI)- 
Italian 
 

(Chiarotto et al., 
2018) 

37 Cross-cultural adaptation  
Structural validity: Exploratory factor analysis  
Construct validity: Pearson’s correlation with 11-point NRS for pain intensity =0.427, SF 
36= −0.479, HADS=0.706, Pain Self-Efficacy Questionnaire= −0.618. All have significant 
correlations.    
Internal consistency: Cronbach's α= 0.87 
 

Centrality of pain scale- Chinese 
 

(Wang et al., 
2019) 

166 Cross cultural adaptation  
Internal consistency: Cronbach's α= 0.942  
Test-retest (30 patients- 1week):  ICC= 0.815 - 0.929. 
Construct validity: Exploratory factor analysis (EFA)- 1 factor  
Convergent validity: Pearson’s correlation with: Catastrophizing Scale (r=0.57) and Pain 
Self-Efficacy Questionnaire (r= –0.42). Both have significant correlation. 
 

Child perception questionnaires 
CPQ 8-10 (years) 
CPQ 11-14 (years) 
 

(Barbosa et al., 
2011) 

547 Criterion validity: Spearman’s correlation with pain scores (obtained from Question 3 of the 
RDC/TMD Axis II). CPQ 8-10: r= 0.18/ non sig, CPQ 11-14: r=0.32/sig.  
Discriminant construct validity  
Correlational construct validity  
Internal reliability (internal consistency)- CPQ 8-18: Cronbach's α= 0.93, CPQ 11-14: 
Cronbach's α= 0.94 
 

Craniofacial Pain and Disability Inventory 
(CFPDI)- Spanish 
 

(La Touche et 
al., 2014) 

192 Test-retest reliability (106 patients, 12 days): ICC= 0.90 
Internal consistency: Cronbach's α= 0.88 
Construct validity by exploratory factor analysis: 2 factors 
Responsiveness: SEM= 2.4 
Convergent validity: Pearson’s correlation with VAS= 0.46, PCS (r=0.46), TSK-11 (r=0.40), 
NDI (r=0.65), HIT-6 (r= 0.38). All have significant association. 
 

Craniofacial Pain and Disability Inventory- 
Brazilian Portuguese  
 

(Greghi et al., 
2018) 

100 Cross cultural adaptation  
Internal consistency: Cronbach's α= 0.77-0.86  
Construct validity: Pearson’s correlation with PCS (0.69), TSK-TMD (0.68), NDI (0.40), 
MFIQ (0.74), and pain-related disability (0.75). All have significant correlation  
Structural validity: Confirmatory Factor Analysis- 3 factors  
Test retest (60 patients- 1 week): ICC= 0.97 
 

EQ-5D-5L 
 

(Durham et al., 
2015) 

66 Convergent validity- Spearman’s Rho with MPI for each subscale. 
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Fonseca anamnestic index (FAI) 
 

(Rodrigues-
Bigaton et al., 
2017) 
 
 
 
 
 
(Campos et al., 
2014) 

94 
 
 
 
 
 
 
 
700 – 
normal 
population, 
assuming 
40% are 
TMD 
 

Structural validity: Exploratory factor analysis  
Overall correlation between items : Spearman’s correlation- Some items showed good 
correlation, but not all items were correlated, suggesting more than one dimension in the 
FAI. 
Internal consistency: Cronbach's α= 0.7  
Rasch analysis 
 
 
Confirmatory Factor Analysis (CFA) 
Convergent validity - The average variance extracted (AVE)= 0.513, The composite 
reliability (CR)= 0.878  
Internal consistency: Cronbach's α = 0.745 
Reproducibility (62 patients- 1 week): Kappa = 0.89  
Concurrent validity- Correlation analysis with MFIQ:  r = 0.66 
(Questions 8 and 10 were below the adequate values. Thus, these questions were 
excluded from the original model) 
 

Jaw Disability Checklist 
Characteristic Pain Intensity (CPI) 
Symptom Checklist 90-Revised (SCL-90-R) 
Oral Health Profile-14 (OHIP-14)- Turkish 
Short Form 36 Item Health Survey (SF-36)- 
Turkish 
 

(Balik et al., 
2019) 

104 Internal consistency: Cronbach's α 
JDC= 0.76 
CPI= 0.79 
SCL-90-R- somatisation= 0.87 
SCL-90-R- depression= 0.93 
OHIP-14= 0.86 
SF 36- physical health= 0.83 
SF-36- mental health= 0.82 

Jaw Function Limitation Scale-20,8  
(JFLS-20, 8) 
 

(Ohrbach et al., 
2008b) 
 
 
 
 
 
(Ohrbach et al., 
2008a) 

31 
 
 
 
 
 
 
219 

Fitness of model/ item reliability: Rasch methodology  
Temporal stability (1-2 weeks): concordance correlation coefficient- JFLS 20= 0.87, JFLS 8 
= 0.81 
Internal consistency: Cronbach's α- JFLS 20 = 0.95, JFLS 8= 0.87 
Correlation of Subscales: JFLS 20= 0.9422 
 
 
Factor analysis 
Model fitness: Rasch methodology  
Construct validity: correlation with Jaw Symptom Index = 0.57, SCL-90= 0.02, GCPS Pain 
Interference = 0.26, GCPS Characteristic Pain Intensity = 0.49 CPI, and STAI= 0.17 
 

Jaw pain and function (JPF)-German 
 

(Undt et al., 
2006) 

137 Cross cultural adaptation  
Concurrent construct validity (97 patients) - Pearson’s correlation with maximum inter-
incisal distance, r= -0.213. Significant correlation.  
Test-retest reliability (40 patients- 1 day and 1 week) - Pearson’s correlation, 1 day: r= 
0.91, 1week: r=0.93. Both are significant.   
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Internal consistency of verbal subscales- Cronbach's α: Pain score = 0.85, ADL score = 
0.94, function score = 0.68. 
 

Manchester Orofacial Pain Disability Scale 
 
 
 

(Aggarwal et al., 
2005) 
 
 
 
 
(Kallas et al., 
2013) 

171 
 
 
 
 
 
50 

Internal consistency- Cronbach's α: Physical disability construct = 0.78, psychosocial 
disability construct= 0.92 
Item correlation: values between 0.43 and 0.80 
Construct validity 
Factor analysis: 2 factors 
 
Cross cultural validation 
Internal consistency: Cronbach’s α = 0.9 
Test retest (reproducibility)- 15-20 days: ICC = 0.924 
Criterion validity- Correlations with OHIP-14, r= 0.857 and VAS for pain intensity, r= 0.758. 
Both are significant. 
Inter-item correlation 
Factor analysis: 2 factors 
 

Mandibular Function Impairment 
Questionnaire (MFIQ) 
 
 
 
MFIQ- Chinese 
  
  
 
 
 
 
 
 
MFIQ- Portuguese 
  

(Stegenga et al., 
1993) 
 
 
 
(Xu et al., 2016) 
 
 
 
 
 
 
 
 
(Campos et al., 
2012) 
 

95 
 
 
 
 
352 
 
 
 
 
 
 
 
 
249 
 

Convergent validity 
Internal consistency: Cronbach’s α= 0.63 to 0.95. 
Factor analysis: 3 factors  
 
 
Cross-cultural adaptation 
Internal consistency: Cronbach’s α for factor 1: 0.925, for factor 2= 0.72  
Test retest (78 patients - 7days): ICC for factor 1= 0.895, for factor 2= 0.720 
Content validity: evaluated by twenty dentists and five physical therapists. 
Construct validity: exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) 
- 2 factors.  
Face validity: consensus between 8 specialists 
 
 
Factorial validity- confirmatory factor analysis: 2 factors  
Internal consistency: Cronbach’s α for functional capacity dimension= 0.874, for feeding 
dimension= 0.918. 
Intra-rater reproducibility (62 patients – 1 week): ICC for functional capacity dimension 1 = 
0.895, for feeding dimension= 0.825. 
Temporal stability (test-retest reliability): Pearson’s correlation for dimension 1 r= 896, for 
dimension 2 r= 0.826.  
Face validity: evaluated by six dentistry professionals (specialists on temporomandibular 
disorders) and three experts of the English language. 
Content validity: assessed by 21 dentists with expertise in temporomandibular disorders.  
Convergent and discriminant validity were assessed, respectively, by the average variance 
extracted (AVE), composite reliability (CC) and bivariate correlations between factors. 
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Multidimensional Pain Inventory (MPI)- 
Spanish  
 
 
 
 
MPI - Brazilian 
  
  
 

(Andreu et al., 
2006) 
 
 
 
(Zucoloto et al., 
2015) 

114 
 
 
 
 
31 

Cross-cultural adaptation 
Internal consistency: Cronbach’s α > 0.7 for all items. 
Confirmatory Factor Analysis  
 
 
Convergent validity: Average variance extracted and composite reliability  
Internal consistency: Cronbach’s α= 0.80–0.94  
Content validity ratio (CVR): 15 experts in the field of dentistry.  
Construct validity- confirmatory factor analysis 
 

Oral Behaviour Checklist- Portuguese 
 
 
 
 
 
 
 
 
OBC- Dutch 

(Barbosa et al., 
2018) 
 
 
 
 
 
 
 
(van der Meulen 
et al., 2014) 

120 
 
 
 
 
 
 
 
 
155 

Cultural adaptation  
Test retest (120 patients- 2 weeks )- ICC= 0.998 
Temporal stability: weighted Kappa = >0.946 
Item agreement between English and Portuguese OBC: weighted Kappa = >0.934   
Internal consistency: Cronbach’s α= 0.64  
Convergent and discriminant validity 
 
 
Cross cultural validity  
Test-retest reliability (35 patients- 2weeks): ICC= 0.86 
Concurrent validity:  Spearman’s correlation with Dutch Oral Parafunctions Questionnaire r 
= 0.757, RDC- CPI r= 0.069, Dutch SCL-90 Depression r= 0.485, somatisation r= 0.312, 
anxiety r= 0.448, Stress 7 item questionnaire r= 0.433. All have significant correlations 
except with RDC-CPI.  
Correlations between individual items: 0.389 to 0.892 

Oral Health Impact Profile-49 
(OHIP-49)- German 
 
 
 
OHIP- 5,14,21-German 
   
 
 
OHIP-49- Swedish 
  
  
 
 
OHIP- Italian 
   
 

(John et al., 
2002) 
 
 
 
(John et al., 
2006b) 
 
 
(Larsson et al., 
2004) 
 
 
 
(Segu et al., 
2005) 
 

67 
 
 
 
 
175 
 
 
 
30 
 
 
 
 
124 
 
 

Cross cultural validation 
Groups validity: Point-biserial correlations 
Responsiveness (1 month): Effect size calculation by paired t-test. 
 
 
Validity and internal consistency: Cronbach’s α = 0.65–0.92 
Responsiveness: standardized effect size = 0.55-0.95 
Construct validity: Point-biserial correlations 
 
Test-retest reliability: ICC= 0.87-0.98 
Construct validity: Spearman’s correlation with JFLS (r= 0.76), SCL-90 (r= 0.65), self-
reported health (r= 0.61).  
Internal reliability: Cronbach’s α = 0.83-0.91 
 
Cross-cultural validation 
Content validation: group of experts 
Internal consistency: Cronbach’s α= 0.71-0.86 
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OHIP-5,14,48-Dutch 
   
 
 
 
 
 
 
 
 
 
  
OHIP-30-OFP     
 
 
  
OHIP-TMD  
 
 
 
  
OHIP-TMD 
 
 
 
 
 
 
 
 
  
OHIP- TMD-Chinese 
  
  
 

 
 
 
 
 
(Van der Meulen 
et al., 2012) 
 
 
 
 
 
 
 
 
 
 
(Murray et al., 
1996) 
 
 
 
(Durham et al., 
2011b) 
 
 
(Yule et al., 
2015) 
 
 
 
 
 
 
 
 
(He and Wang, 
2015) 

 
 
 
 
 
245 
 
 
 
 
 
 
 
 
 
 
 
121 
 
 
 
110 
 
 
 
 
76 
 
 
 
 
 
 
 
 
 
156 

Construct validation: known-groups analysis 
Criterion-related validation 
Exploratory factor analysis: 7 factors 
 
 
Internal consistency: Cronbach’s α- OHIP-48= 0.96, OHIP-14= 0.9, OHIP-5= 0.67 
Test-retest reliability (64 patients- 2 weeks): ICC- OHIP-48= 0.82, OHIP-14= 0.8, OHIP-5= 
0.69 
Construct validity  
Convergent validity: Spearman’s rho with Pain-related disability score- OHIP-48= 0.46, 
OHIP-14= 0.46, OHIP-5= 0.39, and Self-reported oral health status- OHIP-48= 
0.28, OHIP-14= 0.19, OHIP-5= 0.21  
Group validity: T tests between patients with and without complaints, and Spearman’s rho 
(with CPI and biting activities) 
 
 
 
 
Internal consistency: Cronbach’s α= 0.97 
 
 
 
Convergent validity: Spearman’s Rho correlation with MPI = 0.751, VAS = 0.576. Without 
the 2 new items. Both are significant.  
Internal consistency: Cronbach’s α= 0.942. Without the 2 new items. 
 
 
Face and Content validity: Focus groups of patients and a panel of specialists.  
Content validity index= 0.64 for patients, 0.82 for professionals. 
Known groups validity: t-tests of the means between patients and controls. 
Responsiveness to change: Paired, two tailed, t-tests to calculate effect size (OHIP-TMDs 
versus OHIP-49) 
Test-retest reliability: ICC= 0.805 
Internal consistency: Cronbach’s α = 0.95 at baseline, 0.96 at follow up.  
 
 
Cross cultural validation   
Internal consistency Cronbach’s α = 0.917  
Test retest (30 patients - 2weeks): ICC= 0.899 
Structural validity: Factor analysis- 5 factors  
Convergent validity: Global rating of oral health question= 0.548.  
Significant correlation. 
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Pain Disability Index 
 

(Bush and 
Harkins, 1995) 
 

197 Factor structure 

Pain related limitations of daily functions 
(LDF-TMDQ)- Japanese 
 

(Sugisaki et al., 
2005) 

456 Factor validity- Exploratory factor analysis: 3 factors 
                         - Confirmatory factor analysis  
Convergent validity  
Discriminant validity: Spearman correlations with Pain VAS, Japanese dental version of 
McGill Pain Questionnaire, HADS, Eysenck Personality Questionnaire short form and Diet 
VAS.    
Internal consistency: Cronbach’s α = 0.81, and split-half estimation (Guttmann method) r = 
0.76, (P < 0.05) 

Pain resilience scale- Chinese 
 

(He et al., 2018) 152 Cross cultural validity 
Confirmatory Factor Analysis: 2 factors.  
Internal consistency: Cronbach’s α = 0.92  
Test retest (30 patients - 2weeks): ICC = 0.92 
Convergent validity: Spearman’s correlation with Connor-Davidson Resilience Scale = 0.61 
to 0.65 and TSK-TMD= -0.46 to -0.41 
 

Pain-Related Control Scale (PRCS) 
 

(Flor et al., 
1993)   

44 Internal consistency: Cronbach’s α = 0.83, 0.77  
Convergent validity 
Discriminant validity  
Factor analysis 
Stability (Test-retest): PRCS-Helplessness= 0.86, PRCS-Resourcefulness= 0.88 
 

Pain-Related Self Statements Scale (PRSS) (Flor et al., 
1993) 

44 Internal consistency: Cronbach’s α= 0.92, 0.88.  
Convergent  
Discriminant validity  
Factor analysis 
Stability (Test-retest): PRSS-Catastrophizing= 0.87, PRSS-Coping= 0.77 
 

Pittsburgh Sleep Quality Index (PSQI) 
 

(Rener-Sitar et 
al., 2014) 

609 Exploratory factor analysis: 1 factor  
Model fit: Confirmatory factor analysis   
Internal consistency: Cronbach’s α= 0.75 
Inter-item correlation: Pearson correlation coefficients = 0.3 
Test-retest reliability: ICC= 0.86 
Convergent validity: Spearman’s rho coefficient with questions from the GHQ, Q1= 0.43, 
Q2= 0.48.   

PRISM (pictorial representation of 
illness and self-measure) 
 
 
 
 

(Streffer et al., 
2009) 
 
 
 
 

70 
 
 
 
 
 

Construct validity: Pearson’s correlation with GCPS (disability subscale) = –0.60, GCPS 
(PI subscale) = –0.55, HADS-D= –0.21, HADS-A= –0.21, Insomnia Severity Index = –0.41. 
Significant correlation with GCPS subscales and the ISI. Nonsignificant correlations with 
HADS subscales  
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PRISM (German to Portuguese) (Lima-Verde et 
al., 2013) 

42 Cross cultural translation   
Content validity: Pearson correlations with Numerical Pain Scale (NPS) 0-10 (moderate –
0.42), Insomnia Severity Index (week –0.24), HADS-A (week –0.25), HADS-D(week –
0.22),  
Temporal stability (30 patients- 3days): ICC= 0.991 
 

ProTMDMulti (de Felicio et al., 
2009) 

30 Criterion Validity: Spearman R with Helkimo Di = 0.65. Significant correlation 
Construct Validity: Comparison results between pre- and post-treatment and comparing 
the TMD group to the control group 
 

RDC/TMD- Axis II  
  
 
 
 
 
 
 
 
RDC/TMD Axis II 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RDC/TMD Axis II- Portuguese  
  
  
 

(Dworkin et al., 
2002) 
 
 
 
 
 
 
 
(Ohrbach et al., 
2010) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(de Lucena et 
al., 2006) 
 
 

362 
 
 
 
 
 
 
 
 
626 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
155 
 
 
 

Concurrent validity of SCL-90- depression: Pearson correlations with BDI= 0.69, and 
Centre for Epidemiologic Studies for Depression= 0.78 
Internal consistency reliability: Cronbach’s α, SCL90= 0.91, Non- Specific Physical 
Symptoms= 0.82, CCPS= 0.71. 
Construct validity of the Non-Specific Physical Symptoms Scale: Exploratory factor 
analysis- 2 factors  
Clinical utility: sensitivity of 0.91 and specificity of 0.41. 
 
 
Internal consistency: Cronbach’s α SCL-90-Depression= 0.91, Nonspecific Physical 
Symptoms, with pain items= 0.84, GCPS-CPI=0.84, GCPS- Activity Interference 0.95. 
Convergent validity: SCL-90- Depression: Lin’s correlation concordance coefficient (CCC) 
with The Centre for Epidemiologic Studies-Depression instrument (CESD) = 0.85, and with 
SF12 = −0.70.  
SCL-90 Non- Specific Physical symptoms: CCC with GHQ-28= 0.45 and CESD= 0.56.  
GCPS-CPI: CCC with MPI= 0.65. 
GCPS- Activity Interference: CCC with MPI= 0.52 
Test-retest reliability (75 patients-2 weeks): SCL-90-Depession: CCC= 0.63- 0.78. 
SCL-90 Non- Specific Physical symptoms: CCC= 0.63 – 0.78. 
GCPS-CPI (3 days): CCC= 0.91. 
GCPS- Activity Interference: CCC = 0.89 
GCPS-Chronic pain grade: weighted kappa = 0.87 
Discriminant validity: Lin’s correlation concordance coefficient with MPI. 
Criterion validity 
Clinical utility of the Depression instrument by calculating PPV, NPV 
 
 
 
 
 
Internal consistency: Cronbach’s α= 0.72 
Reliability: Kappa, 0.73 to 0.9 
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RDC/TMD axis II  - German  
  
 
 
 
 
 
 
RDC/TMD axis II Malay  
  
 
 
 
 
 
 
 
 
Multimedia Version of the RDC/TMD Axis 
II- Portuguese  

 
 
 
 
(John et al., 
2006a) 
 
 
 
 
 
 
(Khoo et al., 
2008) 
 
 
 
 
 
 
 
  
(Cavalcanti et 
al., 2010)  

 
 
 
 
378 
 
 
 
 
 
 
 
40 
 
 
 
 
 
 
 
 
 
30 
 

Test retest (45 patients- 2 weeks): Cohen Kappa scale/ for axis 1. Spearman’s rank 
correlation = 0.727-0.821. 
Concurring validation: Spearman’s correlation with Oral Impacts on Daily Performances= 
0.306-0.602, OHIP-14= 0.336- 0.598 
 
 
Cross cultural adaptation  
Test-retest reliability (27 patients- 1-2 weeks): ICC- Jaw Disability List (JDL)=0.76, GCPS= 
0.92  
Internal consistency: Cronbach’s α- JDL= 0.72, GCPS = 0.88.  
Construct validity: Rank correlation with self-reported oral health, OHIP-G, self-report of 
oral habits, MPI 
 
 
 
Cross cultural validity  
Internal consistency: Cronbach’s α- GCPS= 0.77,  Nonspecific Physical Symptoms= 
0.71, Depression= 0.88.   
Test-retest reliability (40 patients - 1 week): ICC- GCPS = 0.97, Nonspecific Physical 
Symptoms= 0.94, Depression= 0.95. 
Discriminant validity:  t test of means between patients with pain symptoms and symptoms 
free. SEM 
 
 
Internal consistency: Cronbach’s α = 0.94 
Convergent validity:  Spearman’s rank correlation  
Reproducibility (1 day):  Spearman´s rank correlation test= 0.670-0.913. 
 

Screening for Somatoform Symptoms 
(SOMS-7) 

(Shedden Mora 
et al., 2013) 
 

58 Internal consistency: Cronbach’s α = 0.88 

Self-medication questionnaire (Dias et al., 
2019) 

110 Face validity (content validity): interviews with 10 patients and expert opinion. 
Internal reliability: Cronbach’s α =0.844 
Exploratory factor analysis: 2 factors  
Reproducibility (11 patients-15 days): weighted Kappa coefficient=0.81 
 

Short Form 36 Item Health Survey (SF-36) (Deli et al., 
2009) 

146 Correlation of the SF-36 versus the Axis II scales: Spearmen coefficient (r). All items and 
subscales are significantly correlated with the exception of the jaw disability checklist when 
crossed with the mental scales of SF-36. 
 

Social support and Pain Questionnaire 
(SPQ)- Chinese  
 

(He and Wang, 
2017) 

118 Translation and cross-cultural adaptation 
Internal consistency: Cronbach’s α = 0.926 
Test-retest reliability (2 weeks): ICC= 0.784 
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Construct validity: Exploratory factor analysis- 1 factor model  
Convergent validity: Spearman’s rank correlation with Global oral health question = 0.624. 
Significant correlation.  
 

Social Support Scale (Funch et al., 
1986) 

92  Internal consistency: Cronbach’s α =0.39-0.73  
Criterion validity  
Construct validity: Correlation with The Centre for Epidemiologic Studies Depression Scale 
(CESD), Profile of Mood States (POMS), The Taylor Manifest Anxiety Scale (TMAS)  

Symptom severity index- modified (SSI) (Nixdorf et al., 
2010) 

108 Internal consistency: Cronbach’s α = 0.96  
Dimensionality- exploratory factor analysis: 2 factors  
Test-retest reliability (55 patients- 2–48 hours): ICC= 0.97  
Between-item correlation: substantial but variable 
 

Tampa scale for kinesiophobia (TSK-TMD)-
from original Dutch to English 
 
 
 
 
 
 
TSK-TMD- Chinese  
 
 
 
 
 
 
 
 
TSK-TMD-Brazilian 
 
   
 
 

(Visscher et al., 
2010)  
 
 
 
 
 
 
(He et al., 2016) 
 
 
 
 
 
 
 
 
(Aguiar et al., 
2017)  

301 
 
 
 
 
 
 
 
160 
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Cross cultural adaptation   
Factor structure- Confirmatory factor analysis: 2 factors  
Test-retest reliability (4 weeks-58) : ICC= 0.73 
Convergent validity: Pearson Correlation with the Catastrophizing scale of the Coping 
Strategies Questionnaire (Dutch version) = 0.23 
Internal consistency: Cronbach’s α = 0.83 
 
 
Translation and cross-cultural adaptation 
Internal consistency: Cronbach’s α =0.919  
Test-retest reliability (30 patients- 2 weeks): ICC= 0.797  
Content validity: Interviews with patients and an expert panel  
Construct validity: exploratory factor analysis (EFA)- 2 factors  
Convergent validity: Pearson Correlation with Global oral health question =0.458–0.563 
 
 
Cross cultural validity 
Internal consistency: Cronbach’s α = 0.78  
Test retest: ICC= 0.51-0.75  
Structural validity: confirmatory factor analysis- 2 factors  
Construct validity: Spearman’s rank correlation with PCS= 0.48,  PHQ-8= 0.38, 
MFIQ= 0.43 
Convergent validity/ Discriminant validity: Average variance extracted 

The TMJ Scale  Lundeenet al, 
Levitt at al 
Full texts 
unavailable 

- Internal reliability  
Test-retest reliability 

TMD-Pain Screening Instrument 
Long Version  (LV) 
Shot Version (SV) 

(Gonzalez et al., 
2011) 
 

504 Internal reliability: Cronbach’s α, LV= 0.93, SV= 0.87 
Rasch analysis 
Sensitivity =99 % and Specificity =97%  
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Exploratory-factor analysis (EFA) - LV: 2 factors, SV: 1 factor.  
Temporal stability: ICC- LV= 0.79, SV= 0.83.  
 

VAS score of the PSA (Patient specific 
activities) 

(Rollman et al., 
2010) 

132 Reproducibility: ICC= 0.72  
Responsiveness 
Sensitivity = 0.85%, specificity= 0.84% 
 

WHO-5 well-being index 
 

(Ismail et al., 
2018) 

92  Internal consistency: Cronbach’s α = 0.883 
Concurrent validity: Spearman correlation with OHIP-49, r = 0.705. Significant association.  
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Chapter 3: Factor analysis and internal consistency of four 

patient reported outcome measures (PROMs) in a TMD 

population: PHQ-8, GAD-7, PHQ-15 and JFLS-20. 
 

3.1. Introduction  

In recent years, growing emphasis has been placed on the patients’ evaluation of 

clinical care. High quality care involves exploring patients’ opinions on how they 

perceive their health, symptoms, and treatment effects. Patient Reported Outcome 

Measures (PROMs) are efficient tools for this purpose. The selection of appropriate 

PROMs, whether for use in clinical research or in quality improvement schemes 

requires consideration of some issues, namely validity and reliability (Weldring and 

Smith, 2013). One aspect of validity is structural validity, which the COSMIN initiative 

defines as “the degree to which the scores of a health-related patient reported 

outcome instrument are an adequate reflection of the dimensionality of the construct 

to be measured” (Mokkink et al., 2010c). According to the guidance of the same 

initiative, one way to explore the factor structure of an instrument is to conduct 

exploratory (EFA) or confirmatory factor analysis (CFA) (Mokkink et al., 2018a, Terwee 

et al., 2018, Prinsen et al., 2018). Another aspect of interest for the purpose of this 

study, is internal consistency reliability, which is “a measure of the degree of 

interrelatedness between the items of an instrument” (Mokkink et al., 2010c).  

A generic PROM is often tested in a specific population to study the acceptability of its 

behaviour and performance in that population, as it cannot be assumed that it will 

perform well across all cohorts. For example, an instrument which measures 

depression or health-related quality of life may require modifications to its factor 

structure or standard cut-off points (Dyer et al., 2016). Common generic PROMs found 

in the TMD literature are the Patient Health Questionnaire-8 and 15 (PHQ-8, PHQ-15) 
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and General Anxiety Disorder-7 (GAD-7). Although these PROMs are widely used in 

the literature and extensively validated in various populations (Lamela et al., 2020, 

Johnson et al., 2019, Cano-García et al., 2020), very few papers reported on their 

psychometric properties in a TMD population (Hietaharju et al., 2021), and none was 

found to explore the structural validity in such a sample. Regarding the JFLS-20, only 

two studies were located to describe the factor structure of the scale in a TMD sample 

(Fetai et al., 2020, Xu et al., 2020).   

3.2. Aims and objectives 

1. To explore the structural validity and internal consistency of PHQ-8, GAD-7, PHQ-

15 and JFLS-20 in a TMD population 

2. To investigate the associations between the psychological comorbidities, pain 

levels, functional limitation, and demographic data in patients with pain related 

TMD.  

3.3. Materials and methods 
 

3.3.1. Study design 

This was a questionnaire-based study with a cross sectional design. It received ethical 

approval from the Southeast Scotland Research Ethics Committee 1 (REC 

reference:19/SS/0130). See appendix 2 for the REC and Health Research Authority 

(HRA) approvals.   

3.3.2. Participants 

The participants were approached after their routine clinical appointments in the oral 

surgery and facial pain departments at the Eastman Dental Hospital. They were 

informed about the study orally and provided with a patient information sheet (PIS). 

Participants who showed interest, were invited to sign 2 copies of an informed consent 



97 
 

form (CF) and given a set of questionnaires to complete. See appendices 3 and 4 for 

copies of the PIS, CF and study questionnaires.  

The sample size was determined according to the COSMIN guidance, where an 

adequate sample when performing factor analysis would be 4-6 participants per item 

and at least 100 in total  (Mokkink et al., 2018a, Terwee et al., 2018, Prinsen et al., 

2018).  

Patients were eligible to participate if they were adult patients (>18) having a diagnosis 

of TMD with associated pain according to the DC/TMD criteria, with pain being the 

main complaint for attendance to clinic. Patients having at least one of the following 

diagnoses were eligible: myalgia (local myalgia, myofascial pain, myofascial pain with 

referral), arthralgia and headache attributed to TMD. Additionally, they should have 

had a good command of the English language and were able to give informed consent.  

Patients were excluded if they had any of the following: diagnoses of intra-articular 

TMD with no pain symptoms, recent history of trauma or surgery to the head and neck 

area, poor command of the English language, inability to give informed consent and if 

they were under the age of 18.  

3.3.3. Procedure 

A comprehensive clinical exam was carried out to confirm the diagnosis of TMD and 

classify the participants according to the DC/TMD criteria (Schiffman et al., 2014). The 

participants were then asked to complete a set of questionnaires after concluding their 

routine clinical visits. The forms completed were: 

1. A demographics form with the following variables: age, sex, ethnicity, smoking 

status, alcohol consumption, education level, employment status, medical co-

morbidities including other systemic chronic pain conditions.  
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2. Graded Chronic Pain Scale (GCPS) version 2.0: This scale is a composite score 

which takes into account the characteristic pain intensity (CPI) and interference 

score (IS). Two versions exist, 6-month and 1-month versions. The 1-month 

version was chosen as we think it is a better representation of the patients’ pain 

intensity closer to the actual clinical appointment. It is also suggested that the 

accuracy of pain report worsens with longer recall period, meaning that the 6-

month scale may not represent the current situation accurately (Sharma et al., 

2021, McGorry et al., 1999). In addition, axis 1 of the DC/TMD criteria is based on 

a 1-month reference, therefore, this version would be consistent with the 

classification system used. Previous findings have shown good psychometric 

properties for this scale in a TMD population. The 1-month version outperforms its 

6-month counterpart in terms of reliability for pain intensity and pain interference 

and is equally valid for those constructs. The pain disability classification, based 

on only a 1-month window, does not have similar evidence, however (Sharma et 

al., 2021).  

GCPS scores were split into 2 categories in this study: high pain-related 

impairment (grades 3 and 4) and low disability or no disability at all (grades 0,1, 

and 2). (Manfredini et al., 2011, Manfredini et al., 2010) 

3. Patient Health Questionnaire-8 (PHQ-8) is a measure of depressive disorders. This 

scale is one of the most commonly used tools in research and healthcare setting 

worldwide (Mitchell et al., 2016, Lamela et al., 2020). It was developed as a 

screener of the depressive symptoms as specified by the Diagnostic and Statistical 

Manual of Mental Disorders IV-TR (Kroenke et al., 2001). The scores range from 

0-24, with values of 5, 10, 15, and 20 representing cut-off points for mild, moderate, 

moderately severe, and severe depression, respectively. A 10-point cut off score 
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was used in this study to indicate clinically relevant depression, hence categorising 

the scores into a binary variable (<10 and >=10) (Pieh et al., 2020, Feingold et al., 

2017). This scale has been tested repeatedly in various populations, with several 

alternative factor structures suggested, including one-factor, 2-factor and bifactor 

models. (Chilcot et al., 2013, Krause et al., 2011, Granillo, 2012).  

4. General Anxiety Disorder-7 (GAD-7): this tool is a simple and short questionnaire 

which was developed to increase recognition of general anxiety disorder in primary 

care (Spitzer et al., 2006). It has shown good reliability and validity by repeated 

testing in various populations (Kertz et al., 2013, Löwe et al., 2008, Johnson et al., 

2019). Scores range from 0-21, and values of 5, 10, and 15 represent cut-off points 

for mild, moderate, and severe anxiety. Similar binary categorisation was applied 

to the scores with a 10-point cut off value to indicate clinically relevant anxiety (Pieh 

et al., 2020, Feingold et al., 2017). Akin to PHQ-8, GAD-7 has more than one 

suggested factor solution found in the literature.  

5. Patient Health Questionnaire-15 (PHQ-15): developed by Kroenke et al as a brief 

and self-reported PROM to screen and monitor somatisation and somatic symptom 

severity (Kroenke et al., 2002). Several studies have examined the psychometric 

properties of the scale, contributing to support its validity and reliability in various 

settings (van Ravesteijn et al., 2009, Han et al., 2009, NORDIN et al., 2013, 

Hyphantis et al., 2014). Scores range form 0-30, with scores of 5, 10, and 15 

represent cut-points for low, medium, and high physical symptoms, respectively. 

Similar to the previous 2 scales, a 10-point cut-off score was applied to establish 

patients with somatisation disorder (Bierke et al., 2016, North et al., 2019).   



100 
 

6. Jaw Functional Limitation Scale-20 (JFLS-20): this instrument assess disability 

related to facial pain and covers a range of activities such as eating foods of various 

consistencies, yawning, kissing, and laughing (Ohrbach et al., 2008a, Ohrbach et 

al., 2008b).  Two papers were identified exploring the factor structure of this 

instrument in the literature, and both showed a three-domain solution (Xu et al., 

2020, Fetai et al., 2020). A single global score of “jaw functional limitation” can be 

computed as the mean of the available items or by computing the mean of the 3 

subscale scores (Mastication: mean of items 1-6, Mobility: mean of items 7-10, and 

Verbal and non-verbal communication: mean of items 13-20).  

3.3.4. Statistical analysis  

The statistical analysis was performed using STATA version 17 (StataCorp, College 

Station, TX, U.S.A.). Descriptive analysis was first conducted to summarise the 

demographics and outcome scores of the sample. The normality of distribution of the 

data was also tested using the Shapiro-Wilkes test.  

3.3.4.I. Structural validity and factor analysis 

The structural validity is the degree to which the scores of a health-related PROM are 

an adequate reflection of the dimensionality of the construct to be measured (Mokkink 

et al., 2010c). The structural validity of PHQ15, PHQ8, GAD7 and JFLS20 was 

explored in this study by conducting confirmatory factor analysis (CFA). Where the 

factor solutions proposed in the literature did not suit any of the PROMs, exploratory 

factor analysis (EFA) was conducted.  

The following fit indices were used to judge the suitability of the proposed models: root 

mean square of error approximation (RMSEA), standardized root mean squared 

residual (SRMR), comparative fit index (CFI) and Tucker-Lewis index (TLI). RMSEA 
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and SRMR values <0.5 are indicative of a good fit, and values <0.8 of an acceptable 

fit. CFI and TLI values greater than 0.95 are considered acceptable (Hu and Bentler, 

1999). Sattora-Bentler correction was applied to account for non-normality in the data, 

as some of these indices are affected by it especially in small to medium sample sizes 

(Satorra and Bentler, 2001, Brosseau-Liard and Savalei, 2014, Pagán-Torres et al., 

2020, Nima et al., 2020, Frazier et al., 2018). 

3.3.4. II. Internal consistency reliability 

This aspect of reliability reflects the degree of inter-relatedness between the items 

(Mokkink et al., 2010c). The COSMIN guidance recommends using Cronbach α to 

measure the internal consistency, with a minimum cut-off point of 0.7 as an acceptable 

value (Terwee et al., 2007, Mokkink et al., 2010b). George and Malley propose the 

following criteria as well: values >0.9 are excellent, >0.8 are good, >0.7 are 

acceptable, >0.6 are questionable, >0.5 are poor and <0.5 are unacceptable (George 

and Malley.).  

3.3.4.III. Cross sectional analysis of the associations between pain, functional 

limitation, anxiety, depression, and somatisation.  

The associations between the various PROMs and corresponding demographic data 

were explored by running bivariable analysis using Mann-Whitney rank sum test, 

Kruskal-Wallis test and Spearman’s correlation for continuous variables, and chi-

square and Fisher’s exact tests for categorical variables. All tests were two-tailed and 

p-values < 0.05 were considered statistically significant.  

3.3.4. IV. Missing values 

PHQ-8: there were 4 missing values for 4 participants, making up 0.3% of the data 

set. These missing values were replaced by mean imputation, where the mean of the 
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rest of the items in the scale for each participant was used to estimate the missing 

value. The integer mean value was used. 

GAD-7: there were 3 missing values for 3 participants, making up 0.3% of the data 

set. The missing values were treated similarly to PHQ-8. 

PHQ-15: 21 values were missing for 11 participants, making up 1% of the data set. 

However, 1 participant had 8 values missing, therefore was excluded from factor 

analysis. The rest of the missing values were handled similarly to the previous scales.  

JFLS-20: 46 values were missing for 20 participants, making up 1.8% of the data set. 

3 participants, however, had over 6 values missing and were excluded from factor 

analysis. In subsequent analysis, the missing overall scores for these participants 

were replaced by the mean value of the scores of the rest of the participants for this 

scale.  

3.4. Results 

3.4.1. The participants 

129 participants took part in this cross-sectional study. The mean age was 39.8 years 

(median =37) and ranged from 18-74. 82.17% (n=106) were females and 17.83% 

(n=23) were males. The mean duration of onset of symptoms was 7.5 years (±7.9 SD) 

with a range of 0.05 to 38 years. All the participants had at least one diagnosis with 

pain symptoms; 100% (129) had myalgia, 10.1% (n=13) of those additionally had 

headache attributed to TMD and 10.9% (n=14) had arthralgia. 49.6% (n=64) of the 

participants additionally had intraarticular (IA) joint involvement with 38% (n=49) 

having disc displacement with reduction, 7.8% (n=10) having disc displacement 

without reduction with limited mouth opening and 3.8% (n=5) having degenerative joint 

disorder. See table 3.1 for a full description of the participants’ details.   
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Table 3.1. Descriptive statists of the demographic variables of the study participants. 

 

 

 

 

 

 

 

 

 

3.4.2. PHQ-8  

Confirmatory factor analysis  

Several factor solutions were described in the literature (Chilcot et al., 2013, Lamela 

et al., 2020, Pagán-Torres et al., 2020, Krause et al., 2011). Four of those were tested 

for this scale to identify a suitable fit in a TMD sample. See figure 3.1 for some of the 

tested models. The fit indices result for each solution are shown in table 3.2.  

 

 

 

 

 

 

Gender N (%) 

Female 106 (82.14%) 

Male 23 (17.83%) 

Ethnicity  

White  84 (65.1%)  

Asian  27 (20.9%) 
Black  9 (6.98%) 
Mixed 5 (3.88%) 
Other  4 (3.10%) 

Smoking status  

Never smoked 84 (65.1%) 
Previous smoker 31 (24%) 
Current smoker 14 (10.9%)   

Alcohol consumption  

Non-drinker 69 (49.64%) 
Drinker 70 (50.36%) 

TMD symptoms  

Pain only symptoms 65 (50.4%) 

Pain+ IA involvement 64 (49.6%) 
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Figure 3.1. Structural models applied in confirmatory factor analysis for PHQ-8 in a TMD 
cohort. 

                              

 Solution 1. One factor model.                                        Solution 2. Two-factor model.         

                

                        

  Solution 3. Two-factor model                                        Solution 4. Bifactor model.  
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Table 3.2. Confirmatory factor analysis fit indices for the models suggested- PHQ-8 

Based on the results displayed in table 3.2, solution number 2 seemed to give the best 

fit model (RSMEA-SB=0.67, CFI-SB=0.980, TLI-SB=0.970, SRMR=0.044). RSMEA-

SB and SRMR values fell under the acceptable cut-off point of 0.08 and CFI-SB and 

TLI-SB over 0.95. This model suggested a two-factor solution, with items 1,2 and 6 

comprising a cognitive component, and items 3,4,5,7 and 8 comprising a somatic 

component.  

Internal consistency reliability  

Cronbach α was subsequently calculated based on this model. Alpha for the items all 

together was an excellent 0.91. Alpha for the first factor (items 1,2 and 6) was 0.89 

and for the second factor (3,4,5,7 and 8) was 0.86. Both values were good and fell 

above the acceptable cut-off point of 0.7.  

Solution 1. One-factor model 
(Lamela et al., 2020) 

 Solution 2. Two-factor model* 
(Pagán-Torres et al., 2020, Lamela et al., 
2020) 

RMSEA (CI) 0.176 (0.142-0.211)  RMSEA (CI) 0.092 (0.05-0.132) 
RMSEA-SB 0.146  RMSEA-SB 0.067 
CFI  0.874  CFI 0.968 
TLI  0.824  TLI 0.952 
CFI-SB 0.897  CFI-SB 0.980 
TLI-SB 0.856  TLI-SB 0.970 
SRMR  
 

0.061  SRMR 0.044 

     

Solution 3. Two-factor model 
(Lamela et al., 2020, Chilcot et al., 
2013) 

 Solution 4. Bifactor model 
(Lamela et al., 2020) 

RMSEA (CI) 0.144 (0.108-0.181)  No convergence achieved.  
RMSEA-SB 0.118    
CFI 0.920    
TLI 0.882    
CFI-SB 0.937    
TLI-SB 0.907    
SRMR 0.067 

 
   

*: Suitable solutions.  RMSEA: Root mean square of error approximation. CI: 90% Confidence interval.            
SB: Sattora-Bentler adjustment. CFI: Comparative fit index. TLI: Tucker-Lewis index. SRMR: Standardized root 
mean squared residual. 
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3.4.3. GAD-7 

Confirmatory factor analysis 

Akin to the other scales, GAD-7 was also tested for its factor structure several times 

in different populations (Johnson et al., 2019, Terrill et al., 2015, Löwe et al., 2008, 

Kertz et al., 2013). One and two-factor solutions were tested to assess the best fit 

model. Figure 3.2 and table 3.3 describe the suggested solutions and associated CFA 

results.  

Figure 3.2. Structural models applied in confirmatory factor analysis for GAD-7 in a TMD 

cohort. 

            

Solution 1. One-factor model.                                         Solution 2. Two factor model 

Table 3.3. Confirmatory factor analysis fit indices for the models suggested- GAD-7.  

Solution 1. One factor model* 
(Johnson et al., 2019) 

 Solution 2. Two-factor model* 
(Johnson et al., 2019) 

RMSEA (CI) 0.103 (0.052-0.155)  RMSEA (CI) 0.105 (0.058-0.152) 
RMSEA-SB 0.069  RMSEA-SB 0.067 
CFI 0.981  CFI 0.0976 
TLI 0.963  TLI 0.962 
CFI-SB 0.989  CFI-SB 0.988 
TLI-SB 0.979  TLI-SB 0.980 
SRMR  0.027  SRMR 0.033 

*: Suitable solutions.  RMSEA: Root mean square of error approximation. CI: 90% Confidence interval.            
SB: Sattora-Bentler adjustment. CFI: Comparative fit index. TLI: Tucker-Lewis index. SRMR: Standardized root 
mean squared residual. 
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As displayed in table 3.3, the fit indices for both solutions were suggestive of a good 

fit. The first solution suggested grouping all the items in one factor, with the residuals 

of items 4,5 and 6 allowed to correlate. In solution 2, the items were grouped in two 

factors: items 1,2,3 and 7 in an emotional and cognitive factor and items 4,5 and 6 in 

a physical factor.  

Internal consistency reliability  

Cronbach α was calculated next and gave good results for both solutions as well. 

Alpha for solution 1 where all the items were grouped together was 0.93. Alpha for the 

emotional and cognitive factor of solution 2 was 0.91 and for the physical factor 0.84. 

All alpha values were good and above 0.7.  

3.4.4. PHQ-15 

Confirmatory factor analysis  

Studies exploring the factor structure of PHQ-15 were reported abundantly in the 

literature (Cano-García et al., 2020, Liao et al., 2016, Leonhart et al., 2018, Claassen-

van Dessel et al., 2017). Hence, multiple models were tested to find the best fit. One, 

three, four and bifactor models were tested. See figure 3.3 and table 3.4 for results of 

the tested solutions. The suggested factors were gastro-intestinal, pain, fatigue, and 

cardiopulmonary.  
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Figure 3.3. Structural models applied in confirmatory factor analysis for PHQ-15 in a TMD 

cohort 

                            

   Solution 1. One-factor model.                                              Solution 2. Four-factor model  

                 

  Solution 3. Four-factor model.                                       Solution 4. Bifactor model.  
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Solution 5. Three-factor model                                         Solution 6. Bifactor model.           

 

  Solution 7. Bifactor model.  
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Table 3.4. Confirmatory factor analysis fit indices for the models suggested- PHQ-15. 

 

 

Solution 1. One-factor model  Solution 2. Four-factor model (- items 
4,8)* 
(Cano-García et al., 2020). 

RMSEA (CI) 0.095 (0.076-0.113)  RMSEA (CI) 0.028 (0.000-0.063) 
RMSEA-SB 0.087  RMSEA-SB 0.009 
CFI 0.772  CFI 0.985 
TLI 0.734  TLI 0.981 
CFI-SB 0.786  CFI-SB 0.998 
TLI-SB 0.751  TLI-SB 0.998 
SRMR 
 

0.083  SRMR 0.050 

     

Solution 3. Four-factor model (- item 
4)* 
(Cano-García et al., 2020). 

 Solution 4. Bifactor model (- items 4,9)* 
(Leonhart et al., 2018) 

RMSEA (CI) 0.050 (0.013-0.076)  RMSEA (CI) 0.018 (0.000-0.060) 
RMSEA-SB 0.042  RMSEA-SB 0.000 
CFI 0.948  CFI 0.995 
TLI 0.933  TLI 0.992 
CFI-SB 0.960    CFI-SB 1.000 
TLI-SB 0.949  TLI-SB 1.005 
SRMR 
 

0.059  SRMR 0.047 

     

Solution 5. Three-factor model.  
(Liao et al., 2016)                            

 Solution 6. Bifactor model (- items 4,8)* 
(Cano-García et al., 2020). 

RMSEA (CI) 0.072 (0.049-0.094)  RMSEA (CI) 0.023 (0.000-0.062) 
RMSEA-SB 0.064  RMSEA-SB 0.000 
CFI 0.888  CFI 0.991 
TLI 0.862  TLI 0.987 
CFI-SB 0.900  CFI-SB 1.000 
TLI-SB 0.877  TLI-SB 1.009 
SRMR 
 

0.069  SRMR 0.046 

     

Solution 7. Bifactor model (-item 4)* 
(Cano-García et al., 2020). 

   

RMSEA (CI) 0.040 (0.00-0.069)    
RMSEA-SB 0.027    
CFI 0.971    
TLI 0.958    
CFI-SB 0.985      
TLI-SB 0.978    
SRMR 
 

0.051    

*: Suitable solutions.  RMSEA: Root mean square of error approximation. CI: 90% Confidence interval.            
SB: Sattora-Bentler adjustment. CFI: Comparative fit index. TLI: Tucker-Lewis index. SRMR: Standardized root 
mean squared residual. 
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As described in the previous table and figure, the one and three-factor solutions 

yielded the poorest fit (solutions 1 and 5). The four-factor and bifactor solutions, 

however, gave a good fit to the data. A couple of points of note, however, were:  

▪ Item 4 seemed to be omitted form CFA in most papers as it contains gender-

specific content (menstrual problems). Therefore, most models in the literature did 

not have it in their suggested solutions.  

▪ Another point of note was that in solution number 2, both items 4 and 8 were 

excluded from the analysis. This model was suggested by Cano-García et al, as 

item 4 contains gender-specific content (menstrual problems), and item 8 (fainting 

spells) had a very low base rate in their sample. This model gave very good results 

in the current sample as demonstrated in solution 2. If item 8 is included in the 

model as well, the results also seemed very good as demonstrated in solution 3. 

The bifactor counterparts suggested by Cano-García et al, yielded very good fit as 

well. See solutions 6 and 7.  

The bifactor model suggested in Leonhart et al paper (solution 4), did not seem to 

converge with correlated factors in our sample. If, however, the factors were not 

allowed to correlate, the results for this model were also very good indeed. It is worth 

noting that items 4 and 9 were excluded in this model by Leonhart et al. If included in 

the analysis of our sample, convergence would not be achieved.   

Internal consistency reliability 

Cronbach α was calculated for the four-factor and bifactor models proposed in the 

previous section as they have the best fit indices. Alpha value for the overall scale with 

all items included was 0.83, and 0.84 with item 4 excluded as is the case in most 

models. See table 3.5 for alpha values in each scenario.  
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Table 3.5. Internal reliability estimates of the sub-scores of PHQ-15.  

Solution 2  Cronbach α  Solution 3* Cronbach α 

GI (1,11,12,13) 0.72  GI (1,11,12,13) 0.72 

Pain (2,3,5) 0.57  Pain (2,3,5) 0.57 

Cardio (6,7,9,10) 0.68  Cardio 
(6,7,8,9,10) 

0.71 

Fatigue (14,15) 0.73  Fatigue (14,15) 0.73 

     

Solution 4  Cronbach α  Solution 6 Cronbach α 

Pain (2,3) 0.58  Pain (2,3) 0.58 

GI (1,5,12,13) 0.67  GI (1,5,11,12,13) 0.68 

Cardio 
(6,7,8,10,11) 

0.67  Cardio (6,7,9,10) 0.68 

Fatigue (14,15) 0.73  Fatigue (14,15) 0.73 

     

Solution 7 Cronbach α    

Pain (2,3) 0.58    

GI (1,5,11,12,13) 0.68    

Cardio 
(6,7,8,9,10) 

0.71    

Fatigue (14,15) 0.73    
* Suitable solution 

Based on the CFA and Cronbach α results displayed in the table 3.5, solution number 

3 (four-factor model) seemed to give the most satisfactory results in both sets of 

statistics (factor analysis and Cronbach α).   

3.4.5. JFLS-20 

Confirmatory factor analysis 

Very few studies in the literature explored the factor structure of JFLS-20. The original 

development papers used Rasch analysis to assess the relevance of the items, 

however, a clear factor structure was not described (Ohrbach et al., 2008a, Ohrbach 

et al., 2008b). Two further studies explored the factor structure of JFLS-20, both 

describing a three-factor solution (Fetai et al., 2020, Xu et al., 2020). The suggested 

models were tested in this sample of TMD patients; however, both did not yield a good 

fit. See figure 3.4 and table 3.6 for details. Considering the lack of abundant literature 

that describes the factor structure for this scale, exploratory factor analysis (EFA) was 

deemed appropriate in this case.  
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Figure 3.4. Structural models applied in confirmatory factor analysis for JFLS-20 in a TMD 

cohort. 

         

      Solution 1. Three-factor model                     Solution 2. Three-factor model 

Table 3.6. Confirmatory factor analysis fit indices for the models suggested- JFLS-20 

Solution 1. Three-factor model 
(Fetai et al., 2020)                                          

 Solution 2. Three-factor model 
(Xu et al., 2020).                           

RMSEA (CI) 0.211(0.198-0.224)  RMSEA (CI) 0.167 (0.155-0.179) 
RMSEA-SB 0.176  RMSEA-SB 0.137 
CFI 0.677  CFI 0.770 
TLI 0.634  TLI 0.738 
CFI-SB 0.692  CFI-SB 0.790 
TLI-SB 0.651  TLI-SB 0.761 
SRMR 
 

0.430  SRMR 0.135 

RMSEA: Root mean square of error approximation. CI: 90% Confidence interval. SB: Sattora-Bentler 
adjustment. CFI: Comparative fit index. TLI: Tucker-Lewis index. SRMR: Standardized root mean squared 
residual. 
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Exploratory factor analysis 

Since CFA did not yield desirable results in this sample, EFA was conducted to find a 

suitable factor structure for JFLS-20.  

Several steps were involved in executing EFA, starting with evaluating whether the 

data is suitable for this type of analysis. A pair of tests were used to that end; the 

Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy and Bartlett's Test of 

Sphericity. The KMO index ranges from 0 to 1, with values higher than 0.50 considered 

suitable for factor analysis. The Bartlett’s Test of Sphericity should be significant, 

indicating sufficient intercorrelations for factor analysis. (Hair et al., 1995, Tabachnick 

and Fidell, 2007). Factor extraction was subsequently carried out using Principal 

Factor Analysis, to reduce the large number of items into factors. Two rules were 

utilised; the Kaiser’s criteria (eigenvalue > 1 rule) (Kaiser, 1960)  and the Scree test 

(Cattell, 1966). The scree plot is a heuristic graph that plots the eigenvalues against 

the components. By inspecting the elbow of the plot – the point where the notable 

decline in factors levels off - the number of retained factors could be estimated 

(Ledesma et al., 2015).  

The initially extracted loadings are usually not particularly interpretable because the 

items may load on multiple factors. Therefore, factor rotation was applied next. It is a 

mathematical transformation with the aim of obtaining an interpretable factor loading 

matrix that provides a simple structure solution (Finch, 2020). Factor rotation was done 

using Promax rotation method with a 0.45 cut-off point for factor loadings. Items were 

excluded if they had weak loadings on factors (<0.45), or if they cross-loaded on more 

than one factor. 
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The Bartlett test of sphericity and the Kaiser-Meyer-Olkin Measure of Sampling 

Adequacy both gave favourable results; with the former giving a p-value <0.05, and 

the latter giving a value of 0.914. Next, all the items were inserted in the analysis 

equation. Promax factor rotation with 0.45 cut-off value was chosen. Three factors 

were retained as determined by the Kaiser’s test (number of eigenvalues >1) and by 

plotting a scree graph. See figures 3.5 and 3.6 for both, respectively.  

Figure 3.5. Eigenvalues of the retained factors during exploratory factor analysis of JFLS-20.  

                                                                               

       Factor20         0.04616            .            0.0023       1.0000

       Factor19         0.07066      0.02450            0.0035       0.9977

       Factor18         0.11608      0.04542            0.0058       0.9942

       Factor17         0.12355      0.00747            0.0062       0.9884

       Factor16         0.14445      0.02090            0.0072       0.9822

       Factor15         0.16644      0.02198            0.0083       0.9750

       Factor14         0.17870      0.01227            0.0089       0.9666

       Factor13         0.21555      0.03685            0.0108       0.9577

       Factor12         0.23730      0.02174            0.0119       0.9469

       Factor11         0.26829      0.03099            0.0134       0.9351

       Factor10         0.32500      0.05671            0.0163       0.9216

        Factor9         0.36982      0.04481            0.0185       0.9054

        Factor8         0.39201      0.02219            0.0196       0.8869

        Factor7         0.45256      0.06055            0.0226       0.8673

        Factor6         0.52799      0.07543            0.0264       0.8447

        Factor5         0.58477      0.05678            0.0292       0.8183

        Factor4         0.80036      0.21559            0.0400       0.7890

        Factor3         1.20502      0.40466            0.0603       0.7490

        Factor2         2.08898      0.88396            0.1044       0.6888

        Factor1        11.68630      9.59733            0.5843       0.5843

                                                                              

         Factor      Eigenvalue   Difference        Proportion   Cumulative
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Figure 3.6. Scree plot of retained factors during exploratory factor analysis of JFLS-20.  

 

The first domain contained the items 1-4, 7 and 12, the second domain the items 5,6, 

9-11, the third domain the items 13-20. See table 3.7 for the rotated factors containing 

the corresponding items. No items had weak loadings or cross loaded on more than 

one factor; therefore, none were deleted.  

Table 3.7. Factor loadings of JFLS-20 items during factor analysis using Promax rotation 

and 0.45 cut off point.  

                                                               

          jflsq9     0.3246    0.1784    0.4646        0.3052 

         jflsq10     0.3307    0.0064    0.6234        0.2353 

          jflsq5    -0.0157    0.1944    0.7528        0.2662 

         jflsq11     0.0246   -0.0219    0.7897        0.3689 

          jflsq6    -0.0311   -0.1225    0.9918        0.1571 

         jflsq12     0.4065    0.5299   -0.0772        0.3762 

          jflsq3    -0.0816    0.6649    0.3725        0.2649 

          jflsq4    -0.0287    0.7427    0.2431        0.2404 

          jflsq8     0.1039    0.8001    0.0239        0.2286 

          jflsq7     0.0597    0.9096   -0.0984        0.1933 

          jflsq2     0.0255    0.9441   -0.0817        0.1535 

          jflsq1    -0.0726    1.0019   -0.0486        0.1186 

         jflsq14     0.4664    0.2099    0.1915        0.4338 

         jflsq18     0.6644    0.0122    0.1904        0.3506 

         jflsq13     0.7231    0.0199    0.1933        0.2421 

         jflsq17     0.7328   -0.1172    0.2348        0.3054 

         jflsq16     0.7834   -0.0940    0.2335        0.2005 

         jflsq20     0.7887    0.2463   -0.0912        0.1945 

         jflsq15     0.9296    0.0168   -0.0539        0.1785 

         jflsq19     0.9616    0.0307   -0.1522        0.2060 

                                                              

        Variable    Factor1   Factor2   Factor3    Uniqueness 
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Internal consistency reliability  

Cronbach α was computed to assess the internal consistency reliability for the overall 

scale and for the individual domains. Alpha for the overall score was 0.9605. As for 

the individual domains, alpha for factor 1 was 0.9421, for factor 2 was 0.8940, and for 

factor 3 was 0.9422. All values indicated good internal consistency, having fallen over 

the acceptable value of 0.7 recommended by the COSMIN guidance.  

3.4.6. Cross sectional analysis of the associations between pain, functional limitation, 

anxiety, depression and somatisation.  

The descriptive analysis of the overall scores showed mean (median) scores of 2.5 (2) 

for GCPS, 8.1 (7) for GAD-7, 8.95 (8) for PHQ-8, 9.58 (9) for PHQ-15, and 3.1 (3.14) 

for JFLS-20. None of the participants were Grade 0 on the GCPS as pain related TMD 

was one of the eligibility criteria for this study. 28.7% were Grade 1, 24.7% were Grade 

2, 18.6% were Grade 3 and 27.9% were Grade 4.  Just over a third of the participants 

fell over the 10-point cut-off value of GAD-7 (36.4%) and PHQ-8 (39.5%) indicating 

clinically relevant anxiety and depression, respectively. Looking at the original 

classification system for these two PROMs, 35.66% had minimal anxiety, 27.91% had 

mild anxiety, 18.60% had moderate anxiety and 17.83% had severe anxiety. As for 

depression, 29.46% had no depression, 18.60% had mild depression, 12.40% had 

moderate depression, 12.40% had moderately severe depression and 8.53% had 

severe depression. 

The skewness values for all the scores fall within the acceptable -1-1 range, indicating 

that the values are not heavily skewed. The Shapiro-Wilkes test for normality was also 

conducted and indicated a significant p-value across all scores apart from GCPS-total. 

A significant p-value associated with this test indicates a non-normal distribution of the 



118 
 

scores, hence non-parametric tests were conducted for the rest of the analysis. Table 

3.8 describes the descriptive statistics for each PROM in detail. 

Table 3.8. Descriptive statistics, response distribution, skewness, kurtosis, and normality of 
distribution for GCPS (CPI, IS), GAD-7, PHQ-8, PHQ-15 and JFLS-20 in a TMD cohort. 

 N (%) Mean (SD) Median 
(Range) 

Skewness Kurtosis S-W (p 
value) 

GCPS-total 
Grade 1,2 
Grade 3,4 

129 (100%) 
69 (53.5%) 
60 (46.5%) 

2.5 (1.2) 2  
(1-4) 
 

.09 1.5 0.89 

GCPS-CPI 129 (100%) 56.0 (22.4) 60 
(3.3-96.7) 

-.44 2.3 0.002* 

GCPS-IS 129 (100%) 36.9 (30.1) 10 .46 2.2 0.005* 

GAD-7 
<10 
≥10 

129 (100%) 
82 (63.6%) 
47 (36.4%) 

8.1 (6.4) 7 
(0-21) 

.45 2.0 0.0001* 

PHQ-8 
<10 
≥10 

129 (100%) 
78 (60.5%) 
51 (39.5%) 

8.95 (6.6) 8 
(0-24) 

.48 2.3 0.0002* 

PHQ-15 
<10 
≥10 

129 (100%) 
74 (57.4%) 
55 (42.6%) 

9.58 (5.7) 9 
(0-24) 

.51 2.5 0.002* 

JFLS-20 129 (100%) 3.1 (2.3) 3.14 
(0-8.5) 

.38 2.3 0.000* 

* p-value < 0.5 indicating statistical significance. CPI: Characteristic pain intensity. IS: Interference score.  

As mentioned in previous sections, the actual scores for the PROMs fell in a range of 

numerical variables. However, some studies in the literature treated those PROMs as 

binary variables with a cut-off point of ≥10 in the case of GAD-7, PHQ-15 and PHQ-8 

(Pieh et al., 2020, Bierke et al., 2016), and ≥3 in the case of GCPS (Manfredini et al., 

2011)(CPI, Interference Score (IS) and JFLS-20 are numerical variables). In other 

studies, these score were treated as numerical variables (Klotz et al., 2020, Qin et al., 

2019). Therefore, the analysis in this chapter was conducted twice, once treating the 

GCPS, GAD-7, PHQ-15 and PHQ-8 as binary variables (section 1), and another 

treating them as numerical variables (section 2).  
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3.4.6.I. Section 1  

The relationships between the demographic variables and the different scales were 

studied by running the following tests: Chi square, Fisher’s exact test, Kruskal-Wallis 

test, Mann-Whitney rank sum test and Spearman’s correlation as detailed in table 10. 

Most of the results gave non-significant p-values, apart from the relationship of GCPS 

(total, CPI and IS), JFLS and PHQ-15 with the smoking status, and CPI scores with 

gender.  

Chi square test revealed a significant difference between the proportions of smoking 

status categories and GCPS-total (p-value 0.032, X2= 6.891) and PHQ-15 categories 

(p-value 0.008, X2= 9.6050). A post hoc Dunn test with Bonferroni adjustment was 

applied to the significant Chi square results of the smoking status categories and 

GCPS and PHQ-15 while considering the never smokers as the reference group. A 

significant p-value was obtained when comparing the GCPS scores of the previous 

and never smokers (p-value=0.04) (never smokers< previous smokers). Additionally, 

a significant p-value was obtained when comparing the PHQ-15 scores of the current 

and never smoker (p-value=0.011) (never smokers < current smokers). 

Kruskal-Wallis tests also provided strong evidence of a difference between the JFLS-

20 (p-value=0.029, X2=7.068), CPI (p-value=0.007, X2=9.966) and interference scores 

(p-value=0.0007, X2=14.450) of at least one pair of the smoking status groups. Dunn’s 

pairwise post hoc test was also carried out for three groups with Bonferroni 

adjustment, after considering the never smokers as the reference group. Significant p-

value for JFLS-20 was generated when comparing the current smokers to the never 

smokers (p-value=0.048) (mean rank of never smokers < mean rank of current 

smokers), for CPI and when comparing the current smokers to the never smokers (p 

value=0.009) (mean rank of never smokers< mean rank of current smokers) and for 
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the interference score when comparing both the previous smokers and the current 

smokers to the never smokers (p-values of 0.0016, 0.017 respectively), mean rank 

values of never smokers was lower than the other two groups.  See table 3.9 for a full 

description of the statistics. 

Table 3.9. Descriptive statistics and p-values resulting from  analysis of factors associated 

with higher levels of graded chronic pain, pain intensity and interference, jaw functional 

limitation, anxiety, depression, and somatisation in a TMD cohort.  

 N (%) GCPS-
total 

CPI IS JFLS GAD-
7 

PHQ-
8 

PHQ-
15 

Ethnicity a0.34 b0.13 b0.28 b0.21 a0.25 a0.27 a0.36 
White 84 (65.1%)         
Asian 27 (20.9%)        
Black 9 (6.98%)        
Mixed 5 (3.88%)        
Other 4 (3.10%)        

         

Gender  c0.213 d0.035* d0.143 d0.34 c0.51 c0.607 c0.19 
Female 106 (82.2%)        
Male 12 (17.8%)        

         

Smoking status c0.032* b0.007* b0.0007* b0.029* c0.228 c0.123 c0.008* 
Never† 84 (65.1%)        
Previous 31 (24%) 0.04†* 0.057† 0.0016†* 0.07†   0.058† 
Current  14 (10.9%)   0.10† 0.009†* 0.017†* 0.048†*   0.011†* 

         

Alcohol c0.35 d0.18 d0.16 d 0.22 c0.08 c0.08 c0.998 
No 61 (47.3%)        
Yes 68 (52.7%)        

         

DC-TMD c0.32 d0.34 d0.07 d0.064 c0.19 c0.047 c0.88 
Myalgia 62 (48.1%)         
Myalgia 
+ IA 

67 (51.9%)        

         

Age  
 

 d0.64 e0.79 e0.76 e0.78 d0.14 d0.40 d0.88 

a: Fisher’s exact test. b: Kruskal-Wallis test. c: Chi square test. d: Mann-Whitney rank sum test. e: Spearman’s 
correlation.  *: Significant p-value (<0.05). †: Reference group. †*: significant difference with the reference group 
after post hoc Dunn test with Bonferroni adjustment.  

 

Chi square test was also conducted to compare the proportions between the binary 

variables; GCPS-total, GAD-7, PHQ -8 and PHQ-15. P-values were significant for all 
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the tests, signalling relevant differences between the groups of pain-related disability, 

clinically relevant anxiety, depression, and somatisation.  

Mann-Whitney rank sum test was conducted to assess the difference of distributions 

of JFLS-20, CPI and interference scores among the previously mentioned binary 

variables. Again, all the generated p-values were significant, indicating that the 

distributions of jaw function limitation, pain intensity and interference were significantly 

different within the binary groups of anxiety, depression, and somatisation in TMD 

patients. In other words, participants with clinically relevant anxiety, depression and 

somatisation, had generally higher values of jaw functional limitation, pain intensity 

and interference.  

Spearman’s correlation test was conducted to explore the correlations between the 

different PROMs on a continuous scale; JFLS-20, CPI and interference scores. Jaw 

functional limitation (JFLS-20) had a significant correlation with pain intensity (p-value 

0.001). The correlation coefficient was 0.52 indicating a strong positive correlation 

(Rafsten et al., 2020). Similarly with jaw functional limitation and interference scores, 

where the p-value was 0.001, and r=0.59, indicating a strong positive correlation as 

well. P-values and the tests conducted are shown in table 3.10 in full detail. 

Table 3.10. P-values resulting from analysis of the relationships between GCPS (CPI, IS), 

GAD-7, PHQ-8, PHQ-15, and JFLS-20.  

 GAD-7 PHQ-8 PHQ-15 JFLS-20 

GCPS-total a0.003* a0.001* a0.008* b0.0001* 

GCPS-CPI  b0.0269* b0.0001* b0.0004* c0.0001* (r= 0.52, 
CI: 0.381-0.642) 

GCPS-IS b0.0003* b0.0007* b0.0004* c0.0001* (r= 0.59, 
CI: 0.467-0.699) 

GAD-7 - a0.000* a0.001* b0.0026* 

PHQ-8 - - a0.001* b0.0003* 

PHQ-15 - - - b0.0116* 
a: Chi square test. b: Mann-Whitney rank sum test. c: Spearman’s correlation. *: Significant p-value.  
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3.4.6. II. Section 2 

For this section, the following PROMs were treated as numerical variables: GCPS, 

PHQ-15, PHQ-8, and GAD-7. The rest of the PROMs (JFLS-20, CPI and interference 

scores were treated as numerical in both sections, therefore were not mentioned in 

this section). The relationships between the demographic variables and the different 

scales were studied by running the following tests: Mann-Whitney rank sum test and 

Kruskal-Wallis test.  

Most of the results gave non-significant p-values, apart from the relationship between 

GCPS and smoking status (p-value   0.006, X2= 10.228) and PHQ-15 and the smoking 

status (p-value 0.019, X2= 7.834) when conducting Kruskal-Wallis. See table 3.11 for 

the tests conducted and relevant p-values. 

Similar to the previous section, a post hoc Dunn test with Bonferroni adjustment was 

applied to identify the smoking group responsible for the significant p-values. The 

never smokers’ group was assigned the reference group. A significant p-value was 

obtained when comparing the GCPS scores of the previous and never smokers (p-

value=0.008) (never smokers< previous smokers). Additionally, a significant p-value 

was obtained when comparing the PHQ-15 scores of the previous and never smoker 

(p-value=0.019) (never smokers < previous smokers). 

PHQ-15 scores were also significantly different between males and females (p value= 

0.021), and GAD-7 scores correlated significantly but weekly with age (p-value= 0.007, 

r= 0.23).  
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Table 3.11. Descriptive statistics and analysis of the factors associated with higher levels of 

graded chronic pain, pain intensity and interference, jaw functional limitation, anxiety, 

depression, and somatisation in TMD patients (numerical variables).  

 N (%) GCPS-
total 

CPI IS JFLS GAD-7 PHQ-8 PHQ-
15 

Ethnicity  a0.169 a0.13 a0.28 a0.21 a0.412 a0.330 a0.396 
White 84(65.1%)         
Asian 27(20.9%)        
Black 9(6.98%)        
Mixed 5(3.88%)        
Other 4(3.10%)        

         

Gender  b0.187 b0.035* b0.143 b0.34 b0.82 b0.91 b0.021* 
Female 106(82.2%)        
Male 12(17.8%)        

         

Smoking 
status 

 a0.006 a0.007* a0.0007* a0.029* a0.170 a0.232 a0.019* 

Never† 84(65.1%)        
Previous 31(24%) 0.008†* 0.057† 0.0016†* 0.07†   0.019†* 
Current  14(10.9%)   0.053† 0.009†* 0.017†* 0.048†*   0.117† 

         

Alcohol  b0.192 b0.18 b0.16 b0.22 b0.188 b0.175 b0.647 
No 61(47.3%)        
Yes 68(52.7%)        

         

DC-TMD  b0.113 b0.34 b0.07 b0.064 b0.138 b0.099 b0.60 
Myalgia 62(48.1%)         
Myalgia + 
IA 

67(51.9%)        

         

Age  c0.71 c0.79 c0.76 c0.78 c0.007* 
r= -0.23 (CI: 
-0.007- -
0.06) 

c0.43 c0.91 

a: Kruskall-Wallis test. b:Mann-Whiteney rank sum test. c: Spearman’s correlation. *: Significant p-value (<0.05).    
†: Reference group. †*: significant difference with the reference group after post hoc Dunn test with Bonferroni 
adjustment. 

Spearman’s correlation test was conducted next to explore the correlations between 

the different PROMs on a continuous scale. Again, all the correlations generated 

significant p-values, with varying strengths of correlation (r). The strength of correlation 

was interpreted as small (r < ±0.29), medium (r = ± 0.30 to ±0.49) or large (r = ± 0.50 

to 1.0)  (Rafsten et al., 2020). Table 3.12 describes the results in full.  

Large correlations were discovered between PHQ-8 and GAD-7 (r=0.71), PHQ-15 and 

PHQ-8 (r=0.65), and JFLS-20 and GCPS (r=.57), CPI (r=0.52) and interference score 

(r=0.59).  
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Table 3.12. Correlation analysis of the relationships between GCPS (CPI, IS), GAD-7, PHQ-

8, PHQ-15 and JFLS-20 P (Spearman’s correlation of numerical variables).  

 GAD-7 PHQ-8 PHQ-15 JFLS-20 

GCPS-
total 

0.0013*  
(r=0.28,  
CI: 0.108-0.436) 

0.0001*  
(r=0.44,  
CI: 0.283-0.572) 

0.0001*  
(r=0.36,  
CI: 0.200-0.510) 

0.0001*  
(r=0.57,  
CI: 0.442-0.683) 

GCPS-
CPI  

0.0333*  
(r=0.19,  
CI: 0.010-0.354)   

0.0001*  
(r=0.41, 
CI: 0.249-0.547) 

0.0001*  
(r=0.41,  
CI: 0.251-0.548) 

0.0001*  
(r= 0.52,  
CI: 0.381-0.642) 

GCPS-
IS 

0.0002*  
(r=0.33, 
CI: 0.159-0.478) 

0.0001* 
(r=0.45,  
CI: 0.292-0.579) 

0.0001*  
(r=0.41, 
CI: 0.250-0.548) 

0.0001*  
(r=0.59, 
CI: 0.467-0.699) 

GAD-7 - 0.0001*  
(r= 0.71, 
CI: 0.612-0.790) 

0.0001*  
(r=0.49, 
CI: 0.347-0.618) 

0.0132* 
(r=0.22, 
CI: 0.041-0.381) 

PHQ-8 - - 0.0001*   
(r= 0.65. 
CI: 0.540-0.746) 

0.0001*  
(r=0.37,  
CI: 0.200-0.510) 

PHQ-
15 

- - - 0.0008*  
(r=0.29, 
CI: 0.120-0.446) 

* P-value <0.5 indicating statistical significance.  

 

3.5. Discussion  

The present study aimed to explore the structural layout and internal consistency of 

four common scales in a TMD population. GAD-7, PHQ-8 and PHQ-15 have been 

validated in various samples, such as pregnancy (Soto-Balbuena et al., 2021), atypical 

chest pain (Lin et al., 2021) and substance use in young people (Bentley et al., 2021). 

All amounting to abundant literature describing their factor structure. In such a case, 

confirmatory factor analysis (CFA) was appropriate to apply (Kim and Mueller, 1978). 

CFA is a method used to compare the measures of construct in a current sample to a 

hypothesised/suggested model in previous analytical research (Kline, 2011, Sales et 

al.). Several models were identified for these three scales in our search, and 

alternative solutions were tested for each. A two-factor model with cognitive and 

somatic factors was suitable for PHQ-8, with the Cronbach α values of 0.89 and 0.86 

for both factors, respectively, affirming good internal consistency as well. Both models 
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proposed for GAD-7 (one and two-factor models) delivered good results in terms of 

CFA indices and Cronbach α values. Perhaps with a larger sample size in future 

research, one model could edge the other in terms of robustness in a TMD population. 

As for PHQ-15, seven models were tested, with four-factor and bifactor models 

producing good fit indices. Cronbach α values were the determining factor in this study, 

as a four-factor solution consisting of GI, pain, cardiopulmonary, and fatigue domains 

gave the best internal consistency results. Hietaharju et al reported Cronbach α values 

of 0.85 for PHQ-9, 0.81 for PHQ-15, and 0.91 for GAD-7 in their study comparing the 

tools of RDC/TMD to the updated version; DC/TMD (Hietaharju et al., 2021). The  

results of the present study were in keeping with these reported values, indicating that 

indeed, these three scales have good internal consistency reliability in TMD patients.   

JFLS-20 underwent CFA initially in the present study, however, did not generate 

adequate fit indices. Exploratory factor analysis was deemed appropriate, indicating a 

suitable three-factor model with very good internal consistency. Studies exploring 

some psychometric properties of this scale reported Cronbach α values >0.8 (Ohrbach 

et al., 2008a, Ohrbach et al., 2008b, Fetai et al., 2020, Xu et al., 2020).  Again, 

supporting the results in the present study which demonstrated good internal 

consistency of the scale. Xu et al, also reported good test-retest reliability as measured 

by interclass correlation coefficient for the domains of the scale (>0.85), providing 

additional evidence to support its use in TMD patients.  

GAD-7 and PHQ-8/9 are often used together to measure anxiety and depression 

respectively (Creese et al., 2021, Heindl et al., 2021, Reddy et al., 2021). Previous 

investigations revealed high levels of psychological disorders in TMD patients ranging 

from 21.4%-60.1% for moderate-severe depression (Canales et al., 2018) and around 

30% for moderate-severe anxiety  (Simoen et al., 2020, Bertoli and de Leeuw, 2016). 
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In the present study over a third of the participants had clinically relevant anxiety and 

depression (36.4% and 39.5% respectively). Additionally, participants with higher CPI 

scores, had higher anxiety, depression, and somatisation scores as well. 

Somatisation is “the association of medically unexplained somatic symptoms with 

psychological distress and health-seeking behaviour” (Kirmayer and Robbins, 1991, 

Kroenke et al., 2002). The triad of anxiety, depression and somatisation seems to 

constitute the most common psychological problems encountered in primary care 

(Kroenke et al., 2002). Having reliable measures to recognise somatic symptoms is 

therefore important. The DC/TMD initiative includes PHQ-15 as a measure of the 

severity of somatic symptoms, due to the emerging evidence of its importance in the 

overall symptom reporting in individuals with TMD (Schiffman et al., 2014, Fillingim et 

al., 2011). Somatic awareness was shown to be elevated among patients with chronic 

pain and indeed chronic TMD (Manfredini et al., 2010, Macfarlane et al., 2002b).  A 

recent systematic review by Canales et al. (2018) reported prevalence between 

28.5%-76.6% for moderate-severe somatisation in TMD patients. Most of the papers 

in the review, measured somatisation using Symptoms Checklist 90 (SCL-90), an 

instrument recommended by the original RDC/TMD. Replaced currently by PHQ-15 in 

the updated criteria (DC/TMD), a shift may occur in future TMD studies to reflect these 

alterations.   

Anxiety, depression, and somatisation are discussed frequently in association with 

chronic pain. Manfredini et al reported a strong correlation between pain-related 

disability (GCPS categories) and both depression and somatisation in a multi-centre 

study of TMD patients (Manfredini et al., 2010). A high correlation coefficient (0.73) 

was also reported by Yap et al between depression and somatisation, concluding that 

a considerable section of clinically depressed TMD patients describe frequent non-
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specific physical symptoms such as chest pain or GI problems (Yap et al., 2002). While 

some studies suggested a less significant role for anxiety in chronic myofascial pain 

(Reiter et al., 2015, Giannakopoulos et al., 2010), others noted a high correlation 

between anxiety and depression in TMD patients (Simoen et al., 2020) and indicated 

a statistically significant rise in anxiety when compared to non-TMD patients (Simoen 

et al., 2020, Resende et al., 2020).   

The results of the present study reiterate the relevance of the psychological profile of 

TMD patients and the importance of such assessment before treatment. The 

psychological comorbidities are viewed as elements of the biopsychosocial model of 

pain, which TMD is theorised to fall under (Suvinen et al., 2005, Hampf, 1990). 

Therefore, it is essential to have reliable and valid instruments able to give trustworthy 

results, based on which treatments can be planned and support can be arranged.   

No gender or ethnic differences were detected in this study in relation to anxiety, 

depression, and jaw functional limitation. Interestingly, statistically significant results 

were obtained with PHQ-15, GCPS, and JFLS scores when looking at the smoking 

status of the participants. While smoking does not offer pain relief, participants in a 

recent qualitative study exploring chronic pain, described it as a coping strategy (Lee 

et al., 2021). It serves as a cognitive distraction from the pain, resorting to it to ‘calm 

them down’. Other studies, also report that smokers describe greater pain intensity 

and greater pain-related functional interference (Lee et al., 2021, Volkman et al., 2015, 

Weingarten et al., 2009a, Weingarten et al., 2009b), which is in keeping with the results 

of the present study.  

Limitations 

All the participants in this study had myofascial TMD with approximately half having 

intraarticular involvement as well. Taking this into consideration, the results may not 
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be generalisable to all types of TMD, such as those presenting with functional 

limitations without pain. 

The study was cross-sectional in nature without long term follow ups. Therefore, some 

psychometric properties could not be explored such as responsiveness and test-retest 

reliability. It is worthwhile for future research to explore the rest of the psychometric 

properties of these scales in a larger sample size, to provide further evidence of their 

suitability in a TMD population.  

3.6. Conclusion  

Previous extensive research highlights the importance of the psychological profile of 

chronic TMD patients. Having reliable and validated instruments based on which 

recommendations can be made, is a positive step. The results from this study provide 

positive psychometric evidence for the use of PHQ-8, GAD-7, PHQ-15 and JFLS-20 

in TMD patients. Future research with a larger sample size could also explore other 

psychometric properties such as test-retest reliability and responsiveness.  
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Chapter 4: A meta-synthesis of qualitative data exploring the 

experience of living with temporomandibular disorders: the 

patients’ voice  
 

4.1. Introduction  

Temporomandibular disorder (TMD) is a common problem. it represents the most 

common cause of chronic pain in the orofacial region (Leeson, 2007), and is only 

behind headache and backache as reason for chronic pain in general (Dworkin, 

2011a). Accepting the nature of chronic pain can be difficult for patients, therefore 

creating challenges to their daily lives (Hoffmann et al., 2011). Simple physical 

activities could become burdensome, and social interactions with family and friends 

may become more difficult. This may drive them to become more isolated and 

consequently result in a heightened experience of pain (Koes et al., 2006, Williams et 

al., 2012). Chronic pain is also linked with depression, which may go unrecognised 

and therefore untreated in such patients (McIntosh et al., 2016, Lee et al., 2018). It is 

likely that the relationship is bidirectional, with chronic pain thought to contribute and 

also result in poor mental health (Von Korff et al., 1993). Similarly with anxiety and fear 

of pain, which are both linked to increased likelihood of chronic pain and poorer 

recovery should it develop (Boersma and Linton, 2006). It is therefore important for 

clinicians to be aware of the influence of chronic pain on patients and address the 

modifiable risk factors such as lifestyle and behavior to reduce the impact it has on 

their lives (Mills et al., 2019). 

4.2. Aims and objectives 

The aim of this review was to synthesise the available qualitative evidence about the 

experience of living with TMD and the effects it has on daily life.  
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4.3. Materials and methods 

Qualitative evidence synthesis offers richer insight than individual primary qualitative 

studies as it integrates the research findings on this topic in one place (Carroll, 2017). 

It helps improve our understanding of pain as recounted by the patients themselves, 

and therefore helps improve the quality of care offered to such patients (Toye et al., 

2017b).  

A thematic synthesis approach was utilised in this systematic review. Thematic 

synthesis is one of the range of methods available to synthesise qualitative data. It 

was chosen as it allows the identification of the prominent themes and organises the 

identified literature under these themes in a flexible way (Dixon-Woods et al., 2005).   

This review was registered on PROSPERO with the following ID: CRD42020171854. 

4.3.1. Search strategy and locating the literature 

The premise of the search strategy was based on the acronym SPICE which 

represents the following: Setting: social setting, Perspective: patients, Phenomenon 

of Interest: temporomandibular disorders, Comparison: none, Evaluation: effect on life.  

This acronym, developed by Booth (Booth, 2006), is a qualitative counterpart to PICO 

which is frequently used in quantitative systematic reviews. The key words were first 

identified by running an initial search in Medline and Embase. The full list of key words 

could be found in table 4.1. The full search strategy can be found in appendix 5.  

Table 4.3. Key words used to build the search strategy 

Phenomenon 
of interest  

TMD OR TMJD OR temporomandibular disorders OR temporomandibular 
joint disorders OR temporomandibular joint dysfunction OR internal joint 
derangement OR disc displacement OR facial myalgia OR masticatory 
muscles pain, degenerative joint disease OR luxation OR subluxation OR 
temporomandibular joint osteoarthritis OR masticatory muscle pain OR 
facial pain OR orofacial pain OR craniofacial pain OR chronic facial pain 
OR facial arthromyalgia OR TMJ arthralgia  

Setting Social  
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Evaluation Experience OR satisfaction OR health related quality of life OR coping OR 
support OR emotional stress OR resilience OR quality of life OR symptom 
experience OR anxiety OR depression OR personal satisfaction OR 
emotional support OR physical support OR positive  

Type of 
study 

Qualitative study OR qualitative research OR interviews OR discussion 
OR group interviews OR telephone interviews OR Audio recording OR 
constant comparative analysis OR content analysis OR ethnography OR 
field notes OR field studies OR focus groups OR grounded theory OR 
narratives OR observation methods OR participant observation OR 
thematic analysis OR diary study 

 

The search strategy aimed to locate all available articles and was constructed for each 

database in collaboration with a clinical librarian. The data bases used were Medline, 

Embase, PsycINFO, Web of Science, CINAHL Complete and the Cochrane database. 

After identifying the eligible articles, the reference lists were hand searched to identify 

any articles missed from the original search.  

4.3.2. Inclusion and exclusion criteria 

The articles eligible for selection were qualitative studies exploring the experience of 

adult (>16) patients with TMD and jaw pain. Mixed methods studies were included if 

the qualitative section was clearly separate from the quantitative section, and only 

qualitative data was included. Studies with a sample of mixed chronic orofacial pain 

conditions were included if they contained a sample of TMD patients. The findings and 

quotes attributed to TMD patients were included, in addition to the data which was not 

assigned to a particular pain condition. The rationale for this approach, was that these 

findings applied to the various orofacial pain conditions under investigation in these 

studies, including TMD. The findings and quotes which were assigned to another pain 

condition, such as Trigeminal Neuralgia or Oral Dysaesthesia, were not included in 

the analysis. This method was adopted as focusing solely on papers with a pure 

sample of TMD might result in missing important findings in studies with a mixed cohort 

of orofacial pain conditions. Studies were excluded if they were not in the English 
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language, if they reported on the experience with a certain treatment or intervention 

or if the full text was unavailable.  

4.3.3. Study selection and critical appraisal 

The studies yielded from the search strategy were reviewed by two reviewers 

independently. The selection process started with reviewing the title and abstract. The 

articles which potentially met the inclusion criteria and those which did not contain 

enough information in the abstract moved to the next step of full article review. The 

final studies were selected after several discussions among the research team.  

The studies included in the review were appraised to assess the transparency of 

research practice and reporting standards using the Critical Appraisal Skills 

Programme (CASP) Qualitative Research Checklist. This tool was used as it allows 

for the appraisal of all types of qualitative studies and is the most used tool for 

qualitative evidence syntheses in Cochrane and World Health Organisation (WHO) 

guideline processes (Noyes et al., 2018a).  It consists of 10 questions with “Yes”, “No” 

and “Cannot tell” as possible answers. Two reviewers independently reviewed the 

studies and discussed the results jointly. Although the appraised studies were given a 

score according to the CASP instrument, however, cut-off point value for paper 

exclusion was not set (Noyes et al., 2018a, Robertshaw et al., 2017). Such value is 

arbitrary and not predetermined by the developers of the instrument. The decision to 

include or exclude a paper was discussed among the research team and agreed upon 

mutually.  
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4.3.4. Data extraction and synthesis 

The context of each study was extracted by two reviewers. The data included: aims of 

the study, country, demographics of the participants, criteria for diagnosis of TMD, site 

of recruitment, method of data collection and method of analysis.  

Further data extraction and synthesis followed the thematic synthesis approach. This 

method was developed by Thomas and Harden (Thomas and Harden, 2008) and 

involves several steps. First of which was line-by-line coding of the data found under 

‘findings’ or ‘results’ of the primary studies according to its meaning and content. The 

codes were examined for similarities and differences and were then organised into 

‘descriptive themes’. Each descriptive theme contained the codes which were related 

to each other and feed into that specific theme. Up to this point, the themes reflected 

the meaning portrayed by the primary studies. Following that, analytical themes were 

derived. This step was where the analysis ‘goes beyond’ the content of the original 

studies, to generate additional concepts and understandings. The findings captured in 

the descriptive themes were used in this step to infer abstract analytical themes and 

provide answers to the research question. This step of ‘going beyond’ the original 

studies is the defining characteristic of thematic synthesis (Thorne et al., 2004, Britten 

et al., 2002).  The derivation of themes was an inductive and iterative process, where 

later studies were analysed using concepts generated in earlier studies. However, new 

concepts were created when necessary.  

4.3.5. Assessment of the confidence in the review findings  

Following data synthesis, the GRADE-CERQual (Confidence in the Evidence from 

Reviews of Qualitative research) approach was employed to assess the confidence in 

the findings. Confidence in the findings of qualitative research is “an assessment of 

the extent to which a review finding is a reasonable representation of the phenomenon 
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of interest” (Lewin et al., 2018). This approach was developed to support the use of 

qualitative research findings in decision-making processes and considers four 

components: methodological limitations (concerns about the design or conduct of the 

primary studies), coherence (how clear and cogent the fit is between the data from the 

primary studies and a review finding), adequacy of data (richness and quantity of 

data), and relevance (the extent to which the body of data from the primary studies 

supporting a review finding is applicable to the context -perspective, population, 

phenomenon of interest or setting- of the review) (Munthe-Kaas et al., 2018, Colvin et 

al., 2018, Glenton et al., 2018, Noyes et al., 2018b). These components were applied 

to each finding to give an overall assessment of confidence, ranging from high, 

moderate, low to very low. For example, if the confidence level in a finding was low, 

decision makers may decide that this specific finding may not be appropriate to use in 

policy making and implementation (Lewin et al., 2018). Table 4.3 outlines the evidence 

profile for each finding using the GRADE-CERQual approach.  

4.3.6. Reporting of the evidence synthesis  

This review was reported according to The Enhancing transparency in reporting the 

synthesis of qualitative research (ENTREQ) statement (Tong et al., 2012). The 

statement consists of 21 items grouped into five main domains: introduction, methods 

and methodology, literature search and selection, appraisal, and synthesis of findings.  

4.4. Results  

4.4.1. Description of the studies  

The search based on the proposed strategies yielded 3964 articles across all 

databases. 2983 articles remained after removing the duplicates. After the first step of 

selection, which involved screening of the titles and abstracts, 140 papers were 
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included for full text review. Following full text review, 20 studies were finally selected 

to be included in the qualitative evidence synthesis. See figure 4.1 which is a flowchart 

of the selection process, table 4.2 for the context of the included studies, and table 4.3 

for the CASP quality appraisal. No studies were excluded based on their quality.  

Figure 4.1. Flow chart of the selection process.  
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Table 4.2. Context of primary studies 

Author Country Aim Sample 
size 

Age  Gender Diagnosis Diagnostic 
criteria 

Recruitment 
site 

Method of 
data 
collection 

Method of 
analysis 

Durham 
et al 
(2010) 
 

UK To describe the 
difficulties that 
sufferers of TMDs 
encounter in 
obtaining a 
definitive diagnosis 
of their condition 
and to examine 
critically the impact 
this has upon them. 
 

19 18-60 14F, 
5M 

TMD (Suffering 
from pain, i.e., 
myofascial 
pain and 
arthritides, and 
those suffering 
from 
mechanical 
dysfunction 
due to disc 
displacement  

 RDC/TMD † Specialist oral 
and 
maxillofacial 
surgery and 
restorative 
dentistry 
clinics. 

Semi-
structured 
individual 
interviews 

Constant 
comparative 
method (Glasser, 
1965). Line-by-
line coding 
inductive and 
iterative to 
develop theory. 

Mienna 
et al 
(2014) 
 

Sweden 
(arctic 
circle) 

To explore 
thoughts, 
experiences, and 
beliefs regarding 
temporomandibular 
disorders (TMD) 
among Sami 
women with and 
without TMD in 
order to gain 
insights into their 
health care 
experiences and to 
generate a 
hypothesis 
regarding factors 
associated with 
long-standing TMD 

17 (10 
with 
TMD+7 
healthy) 

23-58 All F TMD RDC/TMD - Individual 
interviews 

Grounded theory 

Bonathan 
et al 
(2014) 
 

UK To explore patients’ 
understanding  
of their orofacial 
pain 

12 26-73 9F, 3M COFP ‡ of non-
dental origin 
(including 
TMD) 

- Orofacial pain 
clinic. 

Individual 
semi-
structured 
interviews 
(face to face 
and 
telephone) + 
narrative 
letter 

Thematic analysis 
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Au et al 
(2014) 
 

Hong Kong To explore the 
perceptions and 
experiences of 
southern Chinese 
community dwelling 
elderly people living 
in Hong Kong with 
chronic OFP 
symptoms and their 
treatment seeking 
behaviour. 

25 65-83 21F, 
4M 

Non-dental 
OFP (including 
TMD) 

- Attendees at 
daytime social 
and community 
centres 

Semi-
structured 
individual 
interview 

Thematic 
Framework 
Approach that 
involved a multi-
stage thematic 
analysis 

Rollman 
et al 
(2013) 
 

The 
Netherlands 

To assess possible 
differences 
between care 
seekers and non–
care seekers with 
TMD pain 
complaints through 
the use of semi-
structured 
interviews. 

16  Mean 
age for 
non-
care 
seekers 
38.9, 
for care 
seekers 
37.5 

12F, 
4M 

TMD - The subjects 
were selected 
from a larger 
survey 
study 

Semi-
structured 
individual 
interviews 

Constant 
comparative 
analysis and 
qualitative content 
analysis. Followed 
by a Delphi 
consensus 
method. 

Peters et 
al (2015) 
 

UK To understand 
patients’, GPs’, and 
dentists’ 
experiences of 
COFP and identify 
what barriers may 
exist to improving 
psychological 
management within 
dental and medical 
services. 

7 17-56 5F, 2M Persistent jaw 
pain 

- Secondary and 
tertiary care 
dental and 
specialist facial 
pain clinics 

Face-to face 
individual 
semi-
structured 
interviews 

Constant 
comparative 
approach and 
drawing on the 
principles of 
grounded theory. 

Breckons 
et al 
(2017) 
 

UK The aim of this 
qualitative study 
was to critically 
examine patients’ 
journeys through 
care, identify their 
experiences of the 
care pathway, and 
use these findings 
to help explain 
some of the 

22 (18 for 
a second 
interview) 

<40 - 
>70 

17F, 
5M 

Persistent OFP 
of non-dental 
origin 
(including 
TMD) 

- - Telephone/ 
face to face 
semi-
structured 
interviews  
 

Iterative thematic 
analysis 
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findings in the cost 
analysis of the care 
pathways that ran 
concurrent to this 
sub study (Durham 
et al. 2016) 

Hazaveh 
et al 
(2018) 
 

Canada The study aimed to 
explore this area 
[the experience of 
living 
with COFP and to 
gain a deeper 
understanding of 
the common 
elements affecting 
the lives 
of chronic pain 
sufferers.  

6 27-68 1M, 5F OFP of non-
dental origin 
(Including jaw 
pain) 

- Pain Clinic In-depth 
individual 
interviews 

Phenomenological 
approach based 
on the reading 
approaches 
(developed by 
Van Manen) 

Fjellman‐
Wiklund 
et al 
(2019) 

Sweden To identify 
predicting factors 
for perceived 
treatment need 
among  
adult individuals 
who screened 
positive to the 
3Q/TMD and to 
explore individuals' 
thoughts and 
experiences related 
to treatment of their 
TMD complaint 

 20-69 201F, 
99M 

TMD RDC/TMD Public Dental 
Health Service 

Written 
questionnaire 

Qualitative 
content analysis 
(manifest 
interpretations) 

Nilsson 
et al 
(2011) 
 

Sweden To acquire a 
deeper 
understanding of 
adolescents' 
experience of living 
with 
temporomandibular 
disorders (TMD) 
pain 

21 15-19 
(Mean 
age 
17.2) 
 

19F, 
2M 

TMD RDC/TMD Orofacial pain 
clinic 

Semi-
structured 
individual 
interviews 

Manifest and 
latent content 
analysis 
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Nilsson 
et al 
(2016) 
 

Sweden To explore 
adolescents’ 
explanations of 
their 
temporomandibular 
disorder (TMD) 
pain, their pain 
management 
strategies for TMD 
pain, and their 
treatment seeking 
behaviour. 

21 15-19 
(Mean 
age 
17.2) 

19F, 
2M 

TMD RDC/TMD Orofacial pain 
clinic 

Semi-
structured 
individual 
interviews 

Qualitative 
manifest content 
analysis with an 
inductive 
approach. 

Durham 
et al 
(2011)   
 

UK To develop a 
robust empirically 
derived map of 
TMD sufferers’ 
journey through 
care 

29 18-65 23F, 
6M 

TMD Diagnosis by 
criteria 
derived from 
the research 
diagnostic 
criteria 

Dental hospital Semi-
structured 
individual 
interviews 

Constant 
comparative 
method and 
thematic analysis 

Eaves et 
al (2015) 
 

US Aims not clear. 95 did 
baseline 
interview/ 
44 did 4 or 
5 
interviews 
(a total of 
271 
interviews) 

18-69 - TMD RDC/TMD Community 
outreach and 
newspaper 
advertisements 

Semi-
structured, 
open-ended 
interviews 

Not stated – 
Interviews were 
transcribed 
verbatim and 
coded. Basic code 
structure 
consisted of a set 
of themes. 

Wolf et al 
(2006) 
 

Sweden To use a qualitative 
research study to 
analyse the 
experiences of 
patients with 
nonspecific chronic 
orofacial pain with 
respect to 
consultations for 
their pain condition. 

14 21-77 11F, 
3M 

Chronic non-
specific OFP 
(including jaw 
pain/TMD) 

RDC/TMD Orofacial pain 
unit 

Individual 
thematic in-
depth 
interviews 

Qualitative 
phenomenological 
approach 

Wolf et al 
(2008) 
 

Sweden To analyze the 
nonspecific chronic 
orofacial pain 
patient’s 
experience of the 
pain condition and 

14 21-77 11F, 
3M 

Chronic non-
specific OFP 
(including jaw 
pain/TMD) 

RDC/TMD Orofacial pain 
unit 

Individual 
thematic in-
depth 
interviews 

Qualitative 
research strategy 
based on 
phenomenology. 
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to gain knowledge 
on the complexity 
of the problem. 

Garro et 
al (1994) 
 

US This article 
provides, from the 
perspective of TMJ 
support group 
members, a 
description of this 
condition and the 
experiences of 
these individuals in 
living with and 
seeking care for a 
controversial 
condition within the 
context of the 
American health 
care system 

32 23-69 27F, 
5M 

TMD Self-reporting 
of the 
diagnosis of 
TMD 

"TMJ" support 
groups 

Open ended 
semi-
structured 
interviews 

Not stated –  
A framework of 
events and 
themes was filled 
out during the 
interviews. 

Garro et 
al (1994) 
 

US Aims not clear. 32 23-69 27F, 
5M 

TMD Self-reporting 
of the 
diagnosis of 
TMD 

Support 
group 
members 

Open ended, 
semi-
structured 
interviews 

Not stated – 

Interviews were 

taped, 

transcribed, and 

content analysed 

with recurring 

themes noted. 

Safour et 
al (2019) 
 

Canada To better 
understand the 
experiences of 
individuals who 
must alter the types 
of food they eat 
because of having 
a chronic 
temporomandibular 
joint disorder 
(TMD) and the 
digestive issues 
that these 
alterations produce 

6 24-46 4F, 2M TMD chronic TMD 
confirmed by 
a TMD 
specialist, 
and self-
reported 
changes in 
their dietary 
habits 

Referrals 
through a 
university 
student dental 
clinic and 2 
general 
hospitals. 

Face to face 
open ended, 
individual 
semi 
structured 
interviews 

Interpretive 
phenomenology 
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Ilgunas et 
al (2020) 

Sweden To explore the 
young adult's daily 
life experiences of 
GJH*, particularly 
concerning jaw 
function and their 
experiences of 
medical and dental 
care providers 

9 18-22 8F, 1M GJH and TMD Beighton 
score for 
hypermobility- 
none for TMD 

Department of 
Clinical Oral 
Physiology 

Semi-
structure d 
individual 
interviews. 

Qualitative 
content analysis 
and inductive 
approach 

Dinsdale 
et al 
(2021) 

Australia To investigate the 
lived experiences 
of adults with 
persistent intra-
articular 
temporomandibular 
disorders (IA-TMD) 
by exploring i) the 
impact of IA-TMD 
on activity and 
participation and ii) 
contextual factors 
linked with 
individuals' 
experiences 

16 22-61 14F, 
2M 

Intra-articular 
TMD.  

DC/TMD, 
Ohrbach et 
al., 2013  

 

Privately-
owned clinics 
and social 
media 
advertisement 

Sem-
structures 
interview 
framework, 
using open-
ended 
questions 
using an 
online 
platform 
(Zoom) 

Thematic analysis 
approach 

†Research Diagnostic Criteria for Temporomandibular Disorders 

‡ Chronic oro-facial pain 

* General Joint Hypermobility 
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Table 4.3. CASP quality appraisal 

Paper Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 

Durham et al (2010)  Yes Yes Yes Yes Yes No Yes Yes Yes Valuable 

Mienna et al (2014)  Yes Yes Yes Yes Yes No Yes Yes Yes Valuable 

Bonathan et al (2014)  Yes Yes Yes Yes Yes No Yes Yes Yes Valuable 

Au et al (2014)  Yes  Yes Yes Yes Yes No Yes Yes Yes Valuable 

Rollman et al (2013)  Yes  Yes Yes Yes Yes No Yes Yes Yes Valuable 

Peters et al (2015)  Yes  Yes Yes  Yes Yes No Yes Yes Yes Valuable 

Breckons et al (2017)  Yes Yes Yes Yes Yes No Yes yes Yes Valuable 

Hazaveh et al (2018)  
Yes Yes Yes Yes Yes 

Cannot 
tell Yes Yes Yes Valuable 

Fjellman‐Wiklund et al 
(2019)  

Yes Yes Cannot 
tell 

Cannot 
tell 

Cannot 
tell 

No Yes Yes Yes Unclear for 
qualitative part. 

Nilsson et al (2011)  Yes  Yes Yes Yes Yes Yes Yes Yes Yes Valuable 

Nilsson et al (2016)  
Yes  Yes Yes Yes Yes 

Cannot 
tell Yes Yes Yes Valuable 

Durham et al (2011)  Yes  Yes Yes Yes Yes No Yes Yes Yes Valuable 

Eaves et al (2015)  No Yes Cannot 
tell 

Cannot 
tell 

Yes No Yes Cannot 
tell 

Yes Yes/ somewhat 
valuable 

Wolf et al (2006)  Yes  Yes Yes Yes Yes Yes Yes Yes Yes Valuable 

Wolf et al (2008)  Yes Yes Yes Yes Yes Yes Yes Yes Yes Valuable 

Garro et al (1994)  
Yes  Yes Yes Yes Yes No No 

Cannot 
tell Yes 

Yes/ somewhat 
valuable 

Garro et al 1994  
No Yes No  Yes 

Cannot 
tell No No 

Cannot 
tell Yes 

Yes/ somewhat 
valuable 

Safour et al (2019)  Yes Yes Yes Yes Yes No Yes Yes Yes Valuable 

Ilgunas et al (2020) 
Yes Yes Yes Yes Yes 

Cannot 
tell Yes Yes Yes Valuable 

Dinsdale et al (2021) 
Yes Yes Yes Yes Yes 

Cannot 
tell Yes Yes Yes Valuable 
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4.4.2. Findings and themes  

TMD causes uncertainty and doubt 

This theme describes the feelings of uncertainty and self-doubt that arose prior to 

receiving a diagnosis. These feelings arose soon after experiencing the first symptoms 

and sometimes were further compounded even after seeking professional help 

(Durham et al., 2010). Worry was due to the mystery of the cause and not having an 

explanation to the symptoms (Mienna et al., 2014, Bonathan et al., 2014, Durham et 

al., 2011a). Clinical interactions did not necessarily reduce the uncertainty, as some 

patients faced scepticism or partial explanations from health care professionals.  This 

fed into the circle of emotional distress and reportedly exacerbated symptoms 

(Durham et al., 2010, Nilsson and Willman, 2016).  

“I got to the point where because I’d complained about it so much I just stopped 

complaining because...no-one seems to know what’s wrong. So you think oh maybe 

it’s just me, you know, psychosomatic.” (Sufferer 3-TMD) (Durham et al., 2010) 

Further uncertainty arose in anticipation of future flare ups, fear of symptoms 

worsening over time, or of the jaw ‘wearing down’ causing irreversible damage. 

(Dinsdale et al., 2021)  

“I’ll often think, ‘I should chew this the right way’, or not use that side of my mouth. 

That’s always in the back of my mind” – 001 (Dinsdale et al., 2021).  

Self-constructed explanations to rationalise the symptoms 

Constructing explanations to try to understand the pain was also reported (Durham et 

al., 2010, Bonathan et al., 2014, Au et al., 2014, Nilsson and Willman, 2016). On 

occasions, these explanations turned into firmly held theories that led to confusion and 
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rejection of information if they were not in line with their preconceptions.(Bonathan et 

al., 2014) 

“It preyed on my mind...because I did have a big pain, you know...the girl I worked with 

she’s got a brain tumour ... she’s had it about five years now. She had headaches for 

a long time... You know, it sounds really hard, but you think.” (Sufferer 9-TMD) 

(Durham et al., 2010) 

Desire to make the pain visible 

Patients expressed a strong desire to make the pain visible, to provide proof of their 

symptoms and confirm the reality of their pain (Bonathan et al., 2014). The invisibility 

of pain undermined the complaints for some patients (Wolf et al., 2008, Hazaveh and 

Hovey, 2018). Consequently, this drove them to take matters into their own hands by 

insisting on being taken seriously and demanding specific treatments or referrals 

(Breckons et al., 2017).  

“Sometimes it’s so frustrating . . . so frustrating because people can’t see that I’m sick. 

They look at me and they think that I look fine. I don’t like it when people think that I’m 

pretending to be sick.” (Interviewee 5-jaw pain) (Hazaveh and Hovey, 2018) 

 

“Now [my] last GP visit that I went to, oh, some months ago, I can’t remember when, 

so obviously I persuaded them to let us take some Voltarol “(Q20, baseline). (Breckons 

et al., 2017) 

Self-doubt 

Lack of diagnostic certainty caused some patients to question the legitimacy of their 

symptoms (Durham et al., 2010). Doubt creeped in and they started to wonder whether 

they were imagining the pain (Bonathan et al., 2014, Breckons et al., 2017, Garro et 
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al., 1994, Garro, 1994). Patients with physical manifestations such as mechanical 

dysfunction felt that their complaints were legitimate and sought help faster than 

patients with pain as the only symptom (Durham et al., 2011a).  

TMD has disruptive effects on life 

This theme describes the negative ramifications of having to live with TMD. Patients 

reported effects on their social lives, professional lives, interpersonal relationships, 

and their ability to do day-to-day tasks. 

Social interactions  

A diminished willingness to participate in social activities was reported. Some patients 

preferred to be alone when in pain, as they could not cope with being around people. 

Some also restricted their social interaction for fear of jaw locking in public or 

embarrassment from joint noises (Au et al., 2014, Peters et al., 2015, Hazaveh and 

Hovey, 2018, Nilsson et al., 2011, Durham et al., 2011a, Eaves et al., 2015, Garro et 

al., 1994, Dinsdale et al., 2021) . The worry of being perceived unreliable when having 

to frequently cancel plans was also a factor (Garro et al., 1994, Garro, 1994). 

Additionally, lack of understanding from family members also discouraged them from 

engaging in public activities (Durham et al., 2011a). All of which resulted in feeling 

isolated and unable to participate in social life. (Durham et al., 2010, Au et al., 2014, 

Peters et al., 2015, Nilsson et al., 2011, Durham et al., 2011a, Wolf et al., 2008). They 

could also be perceived as unfriendly or hostile, as smiling and talking might be painful 

for some (Peters et al., 2015, Eaves et al., 2015).  

“ I’d be walking down the aisle [at work] and somebody’d say, “Go ahead and smile. It 

doesn’t hurt.” And I thought about that later and I thought, you know, it does hurt. It 

hurts to smile.” (Lloyd, 54- TMD) (Eaves et al., 2015) 
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“On the days I’m in pain, I feel that I can’t do certain things. I can’t cope with being with 

my friends because I have a headache.” (P-12, TMD) (Nilsson et al., 2011) 

Personal relationships 

Personal relationships with partners were also in jeopardy of being strained (Hazaveh 

and Hovey, 2018, Eaves et al., 2015, Durham et al., 2011a, Nilsson et al., 2011). It 

might be difficult to articulate the suffering, and a lack of understanding or support 

might be shown (Hazaveh and Hovey, 2018, Eaves et al., 2015). That also had a toll 

on intimate relations in some cases, as patients expressed a reduced sexual desire 

and pain during kissing. (Eaves et al., 2015, Dinsdale et al., 2021).  Additionally, some 

might feel guilt over dragging people around them into their pain, and hence, tried to 

shelter them from perceived risks (Eaves et al., 2015). 

“It [the pain] stresses you out. You don’t really realise when it does. But I was getting 

upset with my husband, I was coming in from work and...I was really narky and my 

husband would get it in the neck.” (Pt 16- Myofascial pain and arthritides group) 

(Durham et al., 2011a) 

Difficulties were also reported on the partners’ behalf, as they could often be unsure 

of how to deal with their pained spouses (Hazaveh and Hovey, 2018, Eaves et al., 

2015). Supportive attitude was definitely shown by some partners. They 

recommended seeking professional help and suggested treatment strategies (Au et 

al., 2014, Durham et al., 2011a, Eaves et al., 2015).  

Professional life 

Declined job performance was a concern on occasions. It felt too taxing and energy 

consuming to maintain a career. So, pursuing career advancements was abandoned, 

and seeking less demanding jobs, rejecting career goals or eventually quitting seemed 
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like the only options (Durham et al., 2010, Breckons et al., 2017, Durham et al., 2011a, 

Eaves et al., 2015, Garro et al., 1994, Garro, 1994, Hazaveh and Hovey, 2018). They 

also reported having to take more frequent sick leaves (Hazaveh and Hovey, 2018, 

Dinsdale et al., 2021). 

“I just turned down a job that I would not have the physical stamina to do. It’s changed 

my world view, in that I think, in that I have to think of my health as a primary 

consideration where it wasn’t before.” (Ellen, 38- TMD). (Garro, 1994) 

Financial burden 

Financial implications were also revealed. The cost of repeated consultations and 

alternative treatments caused loss of earnings and in extreme cases, bankruptcy. This, 

in association with effects on career prospects, could cause extreme hardship to some 

patients and their families (Peters et al., 2015, Hazaveh and Hovey, 2018).  

“I have had to pay for everything; virtually I am bankrupt trying to get to the bottom of 

it.” (Patient 4) (Peters et al., 2015) 

Daily life 

Some patients stated that having TMD did not stop them from doing things most of the 

time (Hazaveh and Hovey, 2018, Eaves et al., 2015). For others, however, it affected 

the ability to chew and enjoyment of food. They had to be careful selecting their meals 

as food is a common trigger for pain, and it could be embarrassing to eat in public due 

to the clicking noises or the need for a long time to eat (Au et al., 2014, Peters et al., 

2015, Hazaveh and Hovey, 2018, Nilsson et al., 2011, Nilsson and Willman, 2016, 

Safour and Hovey, 2019, Ilgunas et al., 2020, Dinsdale et al., 2021). It also intruded 

on other important aspects of life, such as sleep quality, carrying out routine activities, 

ability to talk, yawn, kiss and sing (Au et al., 2014, Peters et al., 2015, Breckons et al., 
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2017, Eaves et al., 2015, Wolf et al., 2008, Garro et al., 1994, Garro, 1994, Ilgunas et 

al., 2020, Dinsdale et al., 2021). They also reported low energy levels, loss of 

productivity, difficulty concentrating, digestive complications, weight changes and diet 

modifications (Garro et al., 1994, Wolf et al., 2008, Eaves et al., 2015, Breckons et al., 

2017, Nilsson et al., 2011, Hazaveh and Hovey, 2018, Safour and Hovey, 2019, 

Dinsdale et al., 2021).  

“It affects everything . . . affects me being able to talk . . . eating is exhausting, it takes 

so long to eat and the pain, it like pulls me down and makes me tired.” (Patient 3) 

(Peters et al., 2015) 

TMD causes distress  

This theme describes the array of feelings which arose when trying to cope with 

chronic pain. They ebbed and flowed throughout the clinical journey and interactions 

with surrounding people.  

Patients reported feelings of anxiety, possibly starting as early as the beginning of 

symptoms due to the bewildering nature of pain (Durham et al., 2011a). They drew on 

personal experiences in an attempt to rationalise the pain, and often, grim 

explanations came to mind feeding into the circle of worry and uncertainty (Au et al., 

2014, Hazaveh and Hovey, 2018, Durham et al., 2010, Rollman et al., 2013). Patients 

also reported feelings of discomfort in their own bodies and ‘jealousy of normal 

people’. (Ilgunas et al., 2020) 

A part of these sentiments was also directed towards the clinical process they 

encountered (Mienna et al., 2014, Bonathan et al., 2014, Rollman et al., 2013, 

Breckons et al., 2017, Hazaveh and Hovey, 2018, Ilgunas et al., 2020). Some 

experienced lack of diagnosis, lack of empathy from the doctors and absence of 
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guidance about treatment. The sense of abandonment and being passed around also 

gave rise to feelings of hopelessness and helplessness (Bonathan et al., 2014, Peters 

et al., 2015, Hazaveh and Hovey, 2018). 

Psychological turmoil continued later as well, with patients expressing feelings of 

irritation and depression due to ineffective pain control, frustration and anger at the 

unfairness of life and despair at the prospect of spending the rest of their lives in pain 

(Durham et al., 2010, Au et al., 2014, Peters et al., 2015, Breckons et al., 2017, Nilsson 

et al., 2011, Durham et al., 2011a, Wolf et al., 2008, Garro, 1994, Garro et al., 1994). 

Some completely lost hope which drove them to feel melancholic and hint at suicidal 

thoughts  (Au et al., 2014, Wolf et al., 2008).   

“Sometimes I really want to die...Why do l live so long? I believe that the (jaw) pain 

could only be solved if I die. I always feel annoyed and depressed...Why is life so 

tough? I think it’s unfair for me to live so long and suffer from the pain!” (Female 

participant, age 71, with both severe jaw and tongue pain for 3 years). (Au et al., 2014) 

 “I mean this is nothing but a miserable, humiliating, and embarrassing living hell.” 

(Paul, 36-TMD) (Garro, 1994) 

Understanding TMD- The illness and the causes 

Plausible explanations 

Patients expressed their understanding of TMD as a part of a larger complex problem 

that might be difficult to comprehend (Fjellman-Wiklund et al., 2019, Garro, 1994).  

They wanted to make sense of it, so they tried to find a physical cause to reconciliate 

with their symptoms (Peters et al., 2015, Nilsson and Willman, 2016, Garro, 1994, 

Garro et al., 1994). Once they found an explanation, they tried to reinterpret past 

events to fit into that explanation (Garro, 1994). Some of the perceived causes for 
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TMD included: local injury to the facial area, hereditary connection, dental work, 

parafunctional habits and jaw strain (Garro et al., 1994, Durham et al., 2011a, Nilsson 

and Willman, 2016, Breckons et al., 2017, Peters et al., 2015, Rollman et al., 2013, 

Mienna et al., 2014).  

 “So you wonder, is it something hereditary, is it something in our genes that caused 

it, or just what is it?” (Mienna et al., 2014).  

“I think it might be through having loads of dental treatment from a young age. . .. I 

have had dental treatment since I was about six.” (Patient 2) (Peters et al., 2015) 

Patients had conflicting views on the role of stress and psychological health as a 

possible contributing factor. Some accepted this model early in their history and 

pointed it out in their interviews (Mienna et al., 2014, Rollman et al., 2013, Peters et 

al., 2015, Breckons et al., 2017, Garro, 1994, Garro et al., 1994, Dinsdale et al., 2021), 

while others refused it completely (Wolf et al., 2006, Garro, 1994, Garro et al., 1994).   

 “I believe that it is something I do when I am stressed, so then I address the tension, 

what caused it, and I do something about it. It manifests itself here [while pointing at 

jaw]. For someone else this may be the neck. I would first try to figure it out for myself.” 

[interview 13- TMD]. (Breckons et al., 2017) 

"Have you been under any pressure lately?" As one person explained, ".._ they kind 

of just turn it on you in a way, by saying it's all stress-related and it's like you're causing 

it yourself." (TMD patient) (Garro et al., 1994) 

Views on TMD 

TMD was perceived negatively by some patients. Even if treatment was effective, 

concerns over possible future exacerbations cropped up. They described it like “having 
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a sword hanging over your head” because they did not know when the next episode 

was going to happen. They also imagined it as a punishment that may occur even if 

one is assertive of progress (Wolf et al., 2008, Garro, 1994, Garro et al., 1994, Eaves 

et al., 2015). Additionally, facial pain was described as a class of its own, where it was 

considered more psychologically distressing than other types of chronic pain (Wolf et 

al., 2008).  

“You often wonder, when you’re pain free, how long are you going to go on this way 

before it flares up again. You say to yourself, well, this is great, I wish I could be this 

way. But it’s like, you know. when is the next time?” (Carol, 38- TMD) (Garro, 1994) 

Some tried to have a more positive outlook, where they chose to take the pain and 

interpret it in way that encouraged them to make changes in life. Some even saw it as 

a “learning experience that made life more rewarding”. (Garro, 1994) 

“I can’t help but feel like not that there’s a purpose to my pain, but that I haven’t let it 

triumph. I’ve made it into something else. I’ve made it into a way to make connections 

to people.” (Gail, 37- TMD). (Garro, 1994) 

Stigma  

Stigma was associated with TMD in some cases, where they preferred not to mention 

it to others for fear of being seen in a certain way. They did not want to assume the 

identity of a chronic pain patient (Garro, 1994, Hazaveh and Hovey, 2018, Eaves et 

al., 2015). However, that was not always the attitude, and some might perceive no 

stigma in association with TMD (Eaves et al., 2015).  

“I didn’t want them to say we’ve got a lunatic on our hands here, cause we know what 

that’s about. Some people think it’s all in your head, it’s mental.” (Carol, 38- TMD) 

(Garro, 1994) 



152 
 

Now what? Dealing with TMD  

This theme describes the approach to dealing with TMD. Personal attitudes towards 

this condition fell between two poles on a spectrum, and this position could shift 

depending on circumstances, such as the nature and severity of the pain (Breckons 

et al., 2017)  

It is a dominant entity 

Pain was sometimes described as an all embracing and dominant entity in life, both 

physically and psychologically (Hazaveh and Hovey, 2018, Wolf et al., 2008). They 

put their lives on hold waiting for effective treatment of their symptoms (Garro, 1994, 

Garro et al., 1994, Nilsson et al., 2011, Dinsdale et al., 2021). They had a need to 

control their symptoms to be able to move on and live again, and it felt like a full-time 

job to do so (Eaves et al., 2015, Garro, 1994, Garro et al., 1994). 

Search for an answer is an "ongoing thing that never ends, it's never going to end until 

I get better" (TMD patient) (Garro, 1994) 

Patients described the overwhelming nature of the pain, where sometimes it was 

difficult to get up in the morning and find the energy to go through the day (Breckons 

et al., 2017, Nilsson et al., 2011, Eaves et al., 2015, Wolf et al., 2008). Routine tasks 

became daunting to do, and some had to rearrange their lives to avoid triggers 

(Hazaveh and Hovey, 2018, Eaves et al., 2015, Dinsdale et al., 2021, Ilgunas et al., 

2020). Pain had an unpredictable nature; therefore, it was hard to plan life. They felt 

stuck with the pain which consequently caused passivity in life (Bonathan et al., 2014, 

Mienna et al., 2014, Wolf et al., 2008). Meanwhile, they reminisced about their old 

lifestyle and were preoccupied with the pain, even if it was absent (Nilsson et al., 2011, 

Hazaveh and Hovey, 2018, Garro, 1994).  
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“Most of my energy is kind of being used up trying to either ignore or fight the pain or 

something, so there wasn’t much left over to socialize even or anything” (Theresa, 23-

TMD). (Nilsson and Willman, 2016)[26] 

Feelings of fear, hopelessness, anxiety, anger, irritation and loss of self-identity were 

frequent (Hazaveh and Hovey, 2018, Nilsson et al., 2011, Eaves et al., 2015, Garro, 

1994, Garro et al., 1994, Ilgunas et al., 2020, Dinsdale et al., 2021). Fear of the 

symptoms being out of control, hopelessness of any improvement in the future, 

disappointment due to lack of effective pain control and anxiety that something 

treatable had been missed. They also felt aggravated and isolated when they had to 

explain their condition to surrounding people and faced scepticism or disbelief 

(Hazaveh and Hovey, 2018).  

“That I will go back to where I was, when the pain was out of control and it will never 

get better and it will just, I will just live in that pain and be just completely like a total 

prisoner of pain.” (Kay, 37- TMD). (Garro, 1994) 

 “Your mind is always, even when you try to get your mind off it, it’s very quickly brought 

back to it. You fight with it and you lose, you lose the battle every time, every time” 

(Debbie, 39, TMD). (Garro, 1994) 

Adapting and moving on 

Some patient groups were able to be more accepting of the symptoms. Pain was 

acknowledged as an” immovable fixture of life” but they learn how to bear it and move 

on (Garro, 1994, Wolf et al., 2006, Nilsson et al., 2011, Au et al., 2014, Mienna et al., 

2014, Hazaveh and Hovey, 2018, Dinsdale et al., 2021). 

Some of the useful elements which helped in coping with the symptoms was receiving 

a diagnosis, getting information about TMD and a reassuring consultation. They were 
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able to ignore the symptoms by staying connected to surrounding people, engaging in 

any physical activity to take their mind off it, aiming to live as a healthy person and 

recognising their own role in healing. Partners, family and friends also helped in 

handling the symptoms (Bonathan et al., 2014, Au et al., 2014, Breckons et al., 2017, 

Nilsson et al., 2011, Nilsson and Willman, 2016, Eaves et al., 2015, Wolf et al., 2008, 

Garro, 1994, Ilgunas et al., 2020, Dinsdale et al., 2021).  

“I could get out there socially and I could count on that, I could be some place and 

count on being able to. I decide when I’m going to leave, not my body.” (Debbie, 39-

TMD). (Garro, 1994) 

“I guess what the appointment has done is drawn a line under it and made me think, 

well, that’s fine, but nothing can be done about it so I just need to get on with things.” 

(participant 5, postconsultation- TMD and chronic idiopathic facial pain) (Bonathan et 

al., 2014) 

Some preferred silence in dealing with their symptoms, where they hid the pain and 

dealt with the physical consequences later (Bonathan et al., 2014, Hazaveh and 

Hovey, 2018, Eaves et al., 2015) .The reason for this behaviour was that they did not 

want to assume the identity of a chronic pain patient and did not want to burden anyone 

with it (Hazaveh and Hovey, 2018, Eaves et al., 2015). They tried to ‘soldier’ through 

life and maintain a positive outlook (Eaves et al., 2015).  Taking it one day at a time 

helped, as thoughts of the future could be terrifying (Garro, 1994, Eaves et al., 2015, 

Wolf et al., 2008).   

“No reason to concern anybody else and have anybody else get upset about it. Uh, 

no, I just put up with it, that’s all.” (Hank, 65-TMD) (Eaves et al., 2015) 
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Aims and hopes  

This theme describes the aims of the patients, where there was a sense that it was 

important to gain some control over the pain (Durham et al., 2010, Mienna et al., 2014). 

Some patients did not have high hopes and realised that the symptoms will not be 

reversed completely (Hazaveh and Hovey, 2018, Nilsson et al., 2011, Garro et al., 

1994). Others, however, wished for complete alleviation of the pain, and restoration of 

their lifestyle prior to it (Durham et al., 2010, Nilsson et al., 2011, Nilsson and Willman, 

2016, Garro, 1994, Garro et al., 1994). They reported getting a “reality check” after 

diagnosis as to the course of the illness. They also reported feelings of disappointment 

and disillusionment at the treatment options and their effectiveness (Durham et al., 

2010, Fjellman-Wiklund et al., 2019, Garro et al., 1994). Life goals were suspended, 

and health improvement became the primary concern (Garro, 1994, Garro et al., 

1994).  

“You want a magic wand waved over and then it’s [the pain’s] gone...Then reality kicks 

in and you think no that’s in never never land, that’s not the way it works.” (Sufferer 

13-TMD) (Durham et al., 2010) 

“I never expect to feel 100% well. If I just get rid of some of it, life will be better.” (P-4- 

TMD) (Nilsson et al., 2011) 

4.5. Discussion  

The findings of this review suggest that TMD casts largely negative effects over the 

lives of the patients. Struggles may exist within oneself, but also permeate other facets 

of life, such as professional aspects and familial relationships. This resonates with 

quantitative studies on the topic which highlight the negative impact of TMD on several 

aspects such as: quality of life (Bitiniene et al., 2018) (Dahlstrom and Carlsson, 2010), 
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sleep quality with pain related TMD (Dreweck et al., 2020), depression, somatisation 

(Yap et al., 2004), and social impairment (Cioffi et al., 2014). Qualitative reviews on 

the other hand offer a different angle to look at the evidence. They offer in-depth 

understanding of the condition as recounted by the patients themselves and rich 

interpretations relating to the impact of TMD on life. They also offer a valuable insight 

into the attitudes of patients, their social interactions, and experiences with the 

healthcare system. Moreover, they give the opportunity to present contradicting views 

about the same point, gathered from different studies (Flemming et al., 2019).  

The findings of the review suggest that TMD pain can be psychologically challenging.  

Qualitative reviews of other chronic pain conditions present similar data (Toye et al., 

2019, Primdahl et al., 2019, Toye et al., 2013b, Toye et al., 2017a, Froud et al., 2014). 

Feelings of depression, anger, helplessness, anxiety and guilt are described, as these 

patients try to negotiate their way in a new reality (Toye et al., 2019, Snelgrove and 

Liossi, 2013, Toye et al., 2013a). Toye et al describe the struggle of a ‘new’ self, 

imposed involuntarily as a result of the pain. The patient labours to prevent the erosion 

of the real self, and looks nostalgically to a past without pain (Toye et al., 2013a). The 

unpredictability of the future causes fear as well; fear of potential worsening of the 

symptoms, of reliance on medications, of letting surrounding people down and of 

stigma (Toye et al., 2013a).  

Another theme that is shared in chronic pain is the struggle to be believed. In many 

cases of chronic pain, there is no tangible evidence of pathology, and consequently, 

patients battle to validate their pain experience. This may give rise to feelings of doubt 

that permeates their experiences with family members, work colleagues and health 

care providers (Toye et al., 2013a). A positive healthcare experience is therefore 

important to move forward with the pain (Toye et al., 2019, Snelgrove and Liossi, 
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2013). This experience forms a large part of the life of a chronic pain patient, and it 

needs to be a pleasant one away from feelings of guilt and blame (Toye et al., 2019). 

Receiving a concrete diagnosis helps in this aspect, as it promotes feelings of 

legitimacy and enables them to seek support from family and friends (Toye et al., 

2013a). Lachapelle et al report in their study of patients with fibromyalgia, that a delay 

in diagnosis could lead to the destruction of the social network of the women enduring 

it (Lachapelle et al., 2008). Feelings of  loss of credibility and being socially stigmatised 

were also reported (Holloway et al., 2007). 

Such as with other chronic pain conditions, our findings suggest that TMD imposes 

financial challenges. It is suggested that chronic pain creates economic impacts not 

only directly for the patients but also for governments, due to greater need of sick 

leaves, reduced levels of productivity and the greater risk of leaving the labour market 

(Phillips, 2009). A US study reported lost productivity amounting to $61 billion per year 

caused by common pain conditions such as musculoskeletal conditions, back pain 

and headaches (Stewart et al., 2003). Other reports reviewed the financial impact TMD 

has on patients in the northeast of England and suggested that the total costs per 6 

months range from £321 to £519 per individual (Slade and Durham, 2020). Several 

direct and indirect costs were implicated, such as specialist consultation costs, 

employer-related costs due to work loss and presenteeism i.e., ‘reduced productivity 

due to problems with concentration or decision making while at work’. In addition to 

the challenges imposed on the individual, the group also suggested added pressure 

on the economy, not only through lost productivity, but also due to the disorganised 

pathways of the healthcare system in dealing with chronic facial pain patients.  
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A point of debate currently found in the literature is the need to appraise the quality of 

qualitative research (Williams et al., 2020). Some qualitative researchers suggest that 

those studies should not be viewed in the same light as quantitative research. Smith 

argued that the basic epistemological and ontological assumptions of quantitative and 

qualitative research do not match, therefore, measures such as validity should not be 

applied to qualitative studies (Smith, 1984) . Nevertheless, other researchers claim 

that, indeed, some studies may be more rigorous and well conducted than others. 

Therefore, should be subject to critical appraisal (Morse et al., 2002). The Cochrane 

guidance advises that the assessment of methodological limitations for the purpose of 

systematic reviews and evidence synthesis remains essential, even when studies are 

not to be excluded on the basis of quality (Noyes J, 2022, Carroll et al., 2013). Given 

that there are no accepted rules for the exclusion of studies based on quality (Thomas 

and Harden, 2008), none were excluded on that basis in this review. The 

methodological rigor of the studies included in this review was generally acceptable, 

and the research team did not feel the need to exclude any of the articles based on 

quality as no such cut-off points are yet established. Methodological limitations did 

however exist. Perhaps most notably is the segment related to the influence of the 

interviewer on the participant (Item 6 in the CASP checklist). This falls under what is 

known as ‘reflexivity’ in qualitative research, which means “turning of the researcher 

lens back onto oneself to recognise and take responsibility for one’s own situatedness 

within the research and the effect that it may have on the setting and people being 

studied, questions being asked, data being collected and its interpretation” (Berger, 

2015).  

The major findings synthesised in this review were supported by multiple primary 

studies. Furthermore, the CERQual-GRADE assessment showed that the majority of 



159 
 

findings had moderate to high confidence, meaning that it is likely/highly likely that the 

findings are a reasonable representation of the phenomenon of interest. (Lewin et al., 

2018). 

Limitations  

Six data bases were searched, and articles in the English language only were 

included. This may have introduced some publication bias, as other relevant studies 

may have been missed.  Grey literature was excluded as well.  

Most of the participants recruited in the primary studies, were patients approached in 

clincial settings (as seen in table 4.2). Hence, the findings of this review may not apply 

to all patients with TMD, as only a small proportion of people experiencing signs and 

symptoms of TMD present for treatment (RCSE (2013a)). 

Sensitivity analysis was not formally conducted to assess whether the exclusion of the 

studies with lower CASP scores might have changed the results. However, as shown 

in the GRADE-CERQual evidence profile, no major findings were supported 

exclusively by such studies. Hence, omitting these studies was not suspected to have 

affected the results remarkably.   

An argument against qualitative synthesis is that it may take the reader too far away 

from the primary experience, as it contains interpretations (3rd order constructs) of 

interpretations (2nd order constructs) of the 1st order constructs as relayed by the 

patients (Sandelowski and Barroso, 2006). However, this move away beyond the 

primary studies is identified by some as the key feature of qualitative synthesis (Thorne 

et al., 2004, Britten et al., 2002). In the words of Margarete Sandelowski, 

"metasyntheses are integrations that are more than the sum of parts, in that they offer 

novel interpretations of findings. These interpretations will not be found in any one 
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research report but, rather, are inferences derived from taking all of the reports in a 

sample as a whole" (Thorne et al., 2004). The details of each primary study were 

presented to preserve the context, and to enable the reader to judge the transferability 

of the findings to their own setting.   

4.6. Conclusions 

This review aimed to increase our understanding of the experience of living with TMD. 

It highlighted the profound effects it could have on work, family, financial and social 

lives, and confirmed the psychological and mental challenges encountered. It is 

therefore important for healthcare professionals to recognise these effects when 

dealing with such patients. They may already suffer alterations to their quality of life 

by the time they present to a clinical setting, and since the clinical journey is a major 

part of the life of a chronic pain patient, it is important that it is a positive experience.  

 

 

 

 

 

 

 



161 
 

Table 4.4. GRADE-CERQual Evidence Profile for review findings 

Summary of review finding Studies contributing 
to review finding 

Methodological 
limitations 

Coherence 
  

Adequacy 
 

Relevance 
 

CERQual overall 
assessment  

1. Uncertainty and doubt: 
some patients experienced 
uncertainty prior to seeing a 
health care professional. This 
was later compounded if the 
clinical visit was unsuccessful 
in giving a diagnosis. 
 
 

6 studies 
 
(Durham et al., 2010, 
Mienna et al., 2014, 
Bonathan et al., 2014, 
Durham et al., 2011a, 
Nilsson and Willman, 
2016, Dinsdale et al., 
2021) 

Very minor 
concerns.  
 
 
 

No or very minor 
concerns 

No or minor 
concerns 
 

Minor concerns  
(1 study included a 
TMD sample in 
addition to other 
COFP conditions.  
1 study consisted of 
Sami women only.  
1 study consisted of 
adolescent 
patients) 
 

High confidence  

2. Self-constructed 
explanations: some patients 
tried to rationalise the 
symptoms by constructing 
their own explanations. These 
explanations could turn into 
firmly held theories. 
 
 

4 studies 
 
(Durham et al., 2010, 
Bonathan et al., 2014, 
Nilsson and Willman, 
2016, Au et al., 2014) 

 

Very minor 
concerns.  
 
 
 
 

Minor concerns  
(The pattern of 
explanations 
turning into 
firmly held 
theories is not 
explored in 
detail) 

Minor concerns  
(Explanations 
turning into firmly 
held theories is 
supported in 1 
study) 

Moderate concerns  
(2 studies included 
a TMD sample in 
addition to other 
COFP conditions. 1 
of which consisted 
of elderly    people. 
1 study consisted of 
adolescent 
patients).  
 

Moderate 
confidence 

3. Desire to make the pain 
visible: patients expressed a 
strong desire to make the pain 
visible in order to confirm the 
reality of their symptoms. They 
expressed frustration at the 
scepticism they faced.  
 

3 studies  
 
(Wolf et al., 2008, 
Bonathan et al., 2014, 
Hazaveh and Hovey, 
2018) 

Very minor 
concerns.  
 
 
 
 

No or very minor 
concerns 

Minor concerns  
(Not richly explored 
and supported by 3 
studies only) 

Minor concerns  
(All studies include 
a TMD sample in 
add ition to other 
COFP conditions)  

High confidence 

4. Self-doubt: patients 
experienced self-doubt when 
facing diagnostic uncertainty. 
 

5 studies 
 
(Durham et al., 2010, 
Bonathan et al., 2014, 
Breckons et al., 2017, 

Minor concerns  
(1 of 5 studies has 
low CASP) 
 
  

No or very minor 
concerns 

No or very minor 
concerns 

Minor concerns  
(2 studies include a 
TMD sample in 
addition to other 
COFP conditions) 

High confidence  
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Garro et al., 1994, 
Garro, 1994) 

 

5. TMD affected social 
interactions: TMD may cause 
diminished willingness to 
participate in social activities. 
Some patients could not cope 
with being around people 
when in pain, which resulted in 
feeling isolated and unable to 
participate in social life. On the 
other hand, staying connected 
to other people helped some 
patients cope better.   
 

10 studies 
(Durham et al., 2010, 
Durham et al., 2011a, 
Dinsdale et al., 2021, Au 
et al., 2014, Wolf et al., 
2008, Hazaveh and 
Hovey, 2018, Garro et 
al., 1994, Peters et al., 
2015, Nilsson et al., 
2011, Eaves et al., 
2015) 

Minor concerns 
(1 of 10 studies has 
low CASP) 
 
 
 

No or very minor 
concerns 

No or very minor 
concerns 

Moderate concerns  
(4 studies included 
TMD sample in 
addition to other 
COFP conditions. 1 
of which consisted 
elderly people.   
1 study consisted of 
adolescent 
patients)  

High confidence  

6. TMD affected personal 
relationships: relationships 
with partners were sometimes 
strained due to the difficulty of 
articulating the suffering and 
due to a lack of understanding. 
This had a toll on intimate 
relations.   
 
 

5 studies  
 
(Durham et al., 2011a, 
Dinsdale et al., 2021, 
Hazaveh and Hovey, 
2018, Nilsson et al., 
2011, Eaves et al., 
2015) 

Minor concerns  
(1 of 5 studies has 
low CASP) 
 
 
  

Minor concerns 
(Effects on 
relationship with 
partners are not 
explored in 
depth and may 
include 
additional 
patterns if 
explored further) 
  

Minor concerns  
(Patterns of partner 
support are not 
richly explored. 
Effect on sexual 
interactions is 
supported by 2 
studies only) 

Minor concerns  
(1 study included a 
TMD sample in 
addition to other 
OFP conditions.  
1 study consisted of 
adolescent 
patients) 

Moderate 
confidence 

7. TMD affected professional 
prospects: maintaining a 
career was too taxing for some 
patients. This consequently led 
to abandonment of jobs on 
occasions or seeking less 
demanding ones.  

8 studies  
 
(Durham et al., 2010, 
Durham et al., 2011a, 
Dinsdale et al., 2021, 
Hazaveh and Hovey, 
2018, Breckons et al., 
2017, Garro et al., 1994, 
Garro, 1994, Eaves et 
al., 2015) 
 
 

 

Minor concerns 
 (2 of 8 studies 
have low CASP) 
 
 
 

No or very minor 
concerns 

No or very minor 
concerns 

Minor concerns  
(2 studies include a 
TMD sample in 
addition to other 
COFP conditions. 

High confidence 
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8. TMD caused financial strain: 
in addition to the cost of 
repeated clinical visits and 
different treatments, loss of 
employment led to loss of 
earnings.  
 
 

3 studies  
 
(Hazaveh and Hovey, 
2018, Garro et al., 1994, 
Peters et al., 2015) 

Very minor 
concerns.  

Moderate 
concerns 
(This finding is 
largely tied to 
the insurance 
cover and the 
way the 
healthcare 
system works in 
different 
countries. 
Hence this 
finding may not 
reflect all 
patterns).  
 

Minor concerns  
(Finding supported 
by 3 studies only) 

Minor concerns  
(2 studies included 
a TMD sample in 
addition to other 
COFP conditions) 

Moderate 
confidence 

9. TMD affected completing 
daily activities: having TMD 
affected a range of daily 
activities such as: chewing, 
talking, yawning, and singing. 
In addition to low sleep quality, 
energy, and concentration 
levels.  
 
 

13 studies 
 
(Nilsson and Willman, 
2016, Dinsdale et al., 
2021, Au et al., 2014, 
Wolf et al., 2008, 
Hazaveh and Hovey, 
2018, Breckons et al., 
2017, Garro et al., 1994, 
Garro, 1994, Peters et 
al., 2015, Nilsson et al., 
2011, Eaves et al., 
2015, Safour and 
Hovey, 2019, Ilgunas et 
al., 2020) 

 

Minor concerns  
(2 of 13 studies 
have low CASP) 
 

No or very minor 
concerns 

No or very minor 
concerns 

Moderate concerns 
(5 studies included 
a TMD sample in 
addition of other 
OFP conditions. 1 
of which consisted 
of elderly people. 2 
studies consisted 
with adolescent 
patients. 

High confidence 

10. TMD caused psychological 
distress: negative feelings 
emerged throughout the 
journey of dealing with TMD. 
Starting with anxiety before 
diagnosis, frustration with the 
clinical interactions, irritation at 
the lack of effective pain 
control and later depression 

14 studies  
 
(Durham et al., 2010, 
Mienna et al., 2014, 
Bonathan et al., 2014, 
Durham et al., 2011a, 
Au et al., 2014, Wolf et 
al., 2008, Hazaveh and 
Hovey, 2018, Breckons 
et al., 2017, Garro et al., 
1994, Garro, 1994, 

Minor concerns  
(1 of 14 studies 
have low CASP) 
 
 
 
 

No or very minor 
concerns 

No or very minor 
concerns.  

Minor concerns  
(3 studies include a 
TMD sample in 
addition to other 
OFP conditions. 1 
study is concerned 
with adolescents). 

High confidence 
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and melancholy at the difficulty 
of coping with the pain.  

Peters et al., 2015, 
Nilsson et al., 2011, 
Ilgunas et al., 2020, 
Rollman et al., 2013) 

 

11. Plausible explanations for 
TMD: Patients expressed their 
understanding of TMD as a 
part of a larger complex 
problem that might be difficult 
to comprehend. Once they 
found an explanation, they 
tried to reinterpret past events 
to fit into that explanation. 
Some of the perceived causes 
were trauma and dental work.  
 

11 studies  
 
(Mienna et al., 2014, 
Durham et al., 2011a, 
Nilsson and Willman, 
2016, Dinsdale et al., 
2021, Breckons et al., 
2017, Garro et al., 1994, 
Garro, 1994, Peters et 
al., 2015, Rollman et al., 
2013, Fjellman-Wiklund 
et al., 2019, Wolf et al., 
2006) 

Minor concerns  
(2 of 11 studies 
have low CASP)  
 
 
 

Minor concerns  
(This pattern is 
not explored in 
detail; hence 
other patterns 
may emerge if 
explored further) 

Minor concerns  
(The finding Is 
complex and could 
be explored in more 
detail) 

Moderate concerns  
(3 studies included 
a TMD sample in 
addition to other 
OFP conditions.  
1 study consisted of 
Sami women.  
1 study consisted of 
adolescent 
patients)   

Moderate 
confidence  

12. Views on TMD: TMD was 
viewed in a positive or a 
negative outlook. Positive if 
they were able to use it to 
make changes in life, and 
negative if concerns over the 
fluctuating nature of the 
condition persisted even after 
some pain control.  
 

4 studies 
 
(Wolf et al., 2008, Garro, 
1994, Garro et al., 1994, 
Eaves et al., 2015) 

Serious concerns  
(2 of 4 studies have 
low CASP) 
 
 
 
 

No or very minor 
concerns 

Minor concerns  
(The finding Is 
complex and could 
be explored in more 
detail) 

No or very minor 
concerns  
(1 study consisted 
of a TMD sample in 
addition to other 
OFP conditions). 

Low confidence 

13. Stigma: some patients 
linked TMD with stigma and 
preferred not to mention it to 
other people. Other patients 
did not perceive stigma in 
association with TMD.  
 

3 studies  
 
(Hazaveh and Hovey, 
2018, Garro, 1994, 
Eaves et al., 2015) 

Serious concerns  
(2 of 3 studies have 
low CASP)  
 
 
 

No or very minor 
concerns  
 

Minor concerns  
(Not richly 
described in the 
studies) 

No or very minor 
concerns  
(1 study consisted 
of a TMD sample in 
addition to other 
OFP conditions). 

Low confidence 

14. Pain is a dominant entity: 
pain was overwhelming on 
occasions, both physically and 
psychologically. Some patients 

11 studies  
 
(Hazaveh and Hovey, 
2018, Garro, 1994, 
Eaves et al., 2015, 
Mienna et al., 2014, 

Minor concerns  
(2 of 11 studies 
have low CASP) 
 
 

No or very minor 
concerns 

No or very minor 
concerns 

Moderate concerns  
(4 studies included 
a sample of TMD in 
addition to other 
OFP conditions. 1 

High confidence  
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found it difficult to plan and 
progress in life.  
 
 

Bonathan et al., 2014, 
Nilsson and Willman, 
2016, Dinsdale et al., 
2021, Wolf et al., 2008, 
Breckons et al., 2017, 
Garro et al., 1994, 
Nilsson et al., 2011) 

 

 Sample consisted 
of Sami women. 2 
studies consisted of 
adolescent 
patients).   

15. Adapting and moving on: 
patients were able to cope 
better with the pain if they 
received a diagnosis, a 
reassuring consultation, 
support from surrounding 
people and engaged in 
physical activity.  
 
 

12 studies  
 
(Hazaveh and Hovey, 
2018, Garro, 1994, 
Eaves et al., 2015, 
Mienna et al., 2014, 
Bonathan et al., 2014, 
Nilsson and Willman, 
2016, Dinsdale et al., 
2021, Wolf et al., 2008, 
Breckons et al., 2017, 
Nilsson et al., 2011, 
Ilgunas et al., 2020, Au 
et al., 2014) 

Minor concerns 
(2 of 12 studies 
have low CASP) 
 
 
 
  

No or very minor 
concerns 

No or very minor 
concerns 

Moderate concerns  
(5 studies included 
a sample of TMD in 
addition to other 
OFP conditions. 1 
study consisted of 
Sami women. 1 
study consisted of 
elderly people. 2 
consisted of 
adolescent 
patients).  
 

High confidence  

16. Aims and hopes: some 
patients did not expect 
complete reversal of 
symptoms, whereas others 
wished for total alleviation.  
 
 

6 studies  
 
(Garro, 1994, Mienna et 
al., 2014, Nilsson and 
Willman, 2016, Durham 
et al., 2010, Garro et al., 
1994, Nilsson et al., 
2011) 

Minor concerns  
(1 of 6 studies have 
low CASP) 
 
 
 

No or very minor 
concerns 

No or very minor 
concerns 

Minor concerns  
(1 study consisted 
of Sami women. 2 
studies consisted of 
adolescent 
patients).  

High confidence  
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Chapter 5: A meta synthesis of the experience of 

temporomandibular disorder patients within the healthcare 

services. 
 

5.1. Introduction  

Chronic pain is a significant health problem, affecting approximately 1 in 5 adults 

worldwide (Breivik et al., 2006, Hardt et al., 2008, Ferreira-Valente et al., 2014).  

Simple physical activities could become burdensome, and social interactions with 

family and friends may become more difficult. This may drive the sufferers to become 

more isolated and consequently result in a heightened experience of pain (Koes et al., 

2006, Williams et al., 2012).  

Patients with chronic pain conditions are also reported to use healthcare services more 

frequently than other patient groups (White et al., 2001) (Campbell and Guy, 2007). It 

has been suggested that although clinicians adhere to guidelines in their management 

of pain, they may not always consider patients views on management strategies 

(Bergman et al., 2013).This may result in unmet patients’ expectations and promote 

excessive use of health services to help cope with the pain.  

This qualitative evidence synthesis was undertaken as a first step to develop a patient 

reported experience measure (PREM) for patients with TMD to assess their 

experience within the healthcare services. A rigorous development process involves 

input from the target population, experts in the field and from the relevant literature 

(FDA, 2009). To establish data triangulation and ensure that all the important aspects 

of care were captured in the new instrument, a systematic review of the literature was 

conducted, with a view to incorporate the findings in the new tool.  
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5.2. Aims and objectives  

1. To explore and synthesise the available qualitative evidence regarding the 

experiences of TMD patients within healthcare and explore the difficulties they 

encounter. 

2. To aid in the development of a topic guide that can be used in the next phase of 

the PREM development (focus groups to obtain patient input).  

5.3. Materials and methods 

The review was registered on PROSPERO with the registration ID: 

CRD42020176820. 

5.3.1. Search strategy  

The key words for the search were based on the SPICE acronym. The concepts of the 

framework were as follows; Setting: clinical setting, Perspective: patients, 

Phenomenon of Interest: temporomandibular disorders, Comparison: none, 

Evaluation: patient experience/satisfaction.    

The search strategy aimed to locate all available articles and involved three steps. 

Firstly, an initial search was run using Medline and Embase to identify MeSH terms 

and key words describing our search. The following MeSH terms and keywords were 

used: 

(Temporomandibular Joint Disorders or Temporomandibular Joint Dysfunction 

Syndrome or Facial Pain or fac* myalgia or masticat* muscle pain*) AND (Personal 

Satisfaction or Attitude or experience* or satisfaction* or healthcare service* or health 

care service* or perspective* or concern* or opinion*) AND (Qualitative research or 

Interview or Focus groups or qualitative stud* discussion* or audio recording*) 
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Secondly, the published articles were identified by running the search strategy in the 

following databases: Medline, Embase, PsycINFO, Web of Science, CINAHL 

Complete and the Cochrane database. Finally, hand searching of the references lists 

of the included articles was performed for additional studies that may have been 

missed form the previous search. The full search strategy can be found in appendix 5.  

5.3.2. Inclusion and exclusion criteria 

The studies eligible for inclusion were qualitative studies that report on aspects of TMD 

patients’ experience within the healthcare services. Mixed method studies were 

included if they contained a qualitative component that was clearly separate from the 

quantitative component. Studies with a sample of patients with a mix of chronic 

orofacial pain (COFP) conditions were also included if they contained a sample of TMD 

patients. The findings and quotes attributed to TMD patients were extracted, in 

addition to the data which was not assigned to a particular pain condition. The rationale 

for this approach, was that these findings applied to the various orofacial pain 

conditions under investigation in the studies, including TMD. The findings and quotes 

which were assigned to another pain condition, such as Trigeminal Neuralgia or Oral 

Dysaesthesia, were not included in the analysis. This method was adopted as focusing 

solely on papers with a pure sample of TMD might result in missing important findings 

in studies with a mixed cohort. The eligible studies also reported on patients over the 

age of 16 (16 was used as it is the age when children transition into the adult 

healthcare services in the UK) and were written in the English language. Studies were 

excluded if they focused on the experiences with a specific treatment or intervention, 

were focused on the views of healthcare professionals only, if the full text was 

unavailable, and grey literature. 
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5.3.3. Study selection and critical appraisal 

The review process and critical appraisal was similar to the process reported in 

chapter 4. See section 4.3.3. for the full description of the process.   

5.3.4. Data extraction and synthesis 

The context of the studies was extracted by two reviewers. The data extracted 

included objectives, demographics of the participants, criteria for diagnosis of TMD, 

site of recruitment, method of data collection and method of analysis.  Further data 

extraction and synthesis followed the thematic synthesis approach developed by 

Thomas and Harden in 2008 (Thomas and Harden, 2008). A full description of this 

process can be found in chapter 4 section 4.3.4.  

5.3.5. Assessment of the confidence in the review findings  

GRADE-CERQual approach was used to assess the confidence in the review findings. 

See chapter 4 section 4.3.5. for a detailed description of this process.  

5.3.6. Reporting of the evidence synthesis  

This review was also reported according to the ENTREQ statement, which was 

described in detail in chapter 4 section 4.3.6.  

5.4. Results  

5.4.1. Description of studies 

The search based on the proposed strategies yielded 3964 articles across all 

databases. 2983 articles remained after removing the duplicates. After the first step of 

selection, which involved screening of the titles and abstracts, 140 papers were 

included for full text review. Following full text review, 17 studies were finally selected 

to be included in this qualitative evidence synthesis. No studies were excluded based 

on quality. The flow chart of the selection process, context of the included studies and 
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their quality appraisal can be found in the previous chapter under the results section 

(section 4.4.1.). This review consisted of 17 of the 20 papers included in the review 

reported in chapter 4. Three papers were not incorporated in this review as they did 

not contain information regarding the clinical experience of the patients and were 

focused on the effect TMD has on day-to-day life (Dinsdale et al., 2021, Safour and 

Hovey, 2019, Nilsson et al., 2011).  

5.4.2. Findings and themes 

Care seeking attitudes  

This theme describes the factors which drove TMD patients to seek medical help and 

the concerns they had regarding healthcare services.  

The need for information  

Patients looked for information online, from friends, textbooks and magazines 

(Bonathan et al., 2014, Au et al., 2014, Rollman et al., 2013, Ilgunas et al., 2020). 

However, the information received from health care professionals was deemed most 

trustworthy by some patients (Bonathan et al., 2014, Au et al., 2014). They sought 

information to gain understanding about their condition, to help them cope with the 

pain, and to give guidance about where to seek care (Bonathan et al., 2014, Fjellman-

Wiklund et al., 2019).  

Validation of the pain experience  

The pain experience was hard to articulate, and some patients were anxious of people 

believing they were exaggerating the symptoms (Bonathan et al., 2014, Hazaveh and 

Hovey, 2018, Durham et al., 2011a). Therefore, they turned to the health care 

professionals to seek validation and legitimisation of their symptoms, as it entitled 
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them to seek support and lessened their anxiety (Fjellman-Wiklund et al., 2019, Garro, 

1994).  

“I feel I have a legitimate complaint, that it’s something that’s not in my head. I know 

there is a physical reason for it” (Brenda, 37).  (Garro, 1994) 

 
“I had such vague complaints; I did not have the idea that this could have to do with 

my jaws. But when I came into the waiting room, I saw another guy rubbing his 

temples. Then I thought: I am not the only one; I’m not some kind of nutcase. I am at 

the right place.” [interview 15]. (Rollman et al., 2013) 

Patient characteristics  

Some patients were more insistent than others on professional help. Personal traits 

may dictate that, such as catastrophising. Some patients found the pain very alarming 

and a top priority to address. Others were more confident in their own ability to self-

manage, thought that seeking professional health was an exaggeration, or simply lost 

confidence in the health care providers. (Rollman et al., 2013) 

 “To check if my complaint is something serious, I use the Internet, talk to friends, but 

I do not go to my general practitioner. I wish I could, but there is a lack of empathy.”  

(Rollman et al., 2013) 

 
“I went to see my general practitioner. I thought, maybe I have a brain tumour, maybe 

something is wrong.” [Interview 2]. (Rollman et al., 2013) 

Surrounding family and friends may influence the decision to seek professional help 

as well (Nilsson and Willman, 2016, Durham et al., 2011a). This originated from an 

area of concern, but also due to being annoyed by some of the manifestations, such 

as repeated clicking sounds (Nilsson and Willman, 2016). 
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Pain characteristic 

Persistent or increasing pain drove patients to seek medical help. Additionally, 

ineffective pain control prompted some to come back seeking other treatment options, 

or alternatively caused disengagement from healthcare services (Rollman et al., 2013, 

Breckons et al., 2017).  

“ I am very close to actually going back now [to name of primary care practitioner], 

because it’s [the pain] starting [to increase again]. . . . I am going to [through] a few 

bits at the moment with stress and it’s [the pain] coming back how it was, and it’s really 

bad. I can feel it coming back. It [the jaw] clicks out of joint and then it hurts, but it’s 

[the pain] nowhere near as bad as it has been, but it’s only getting worse." (Q18, 12 

mo). (Breckons et al., 2017) 

Concerns seeking health care  

Some of the concerns that patients expressed which deterred them from seeking 

professional help were the cost and time associated with dental visits. Cost was a 

significant concern, and some expressed frustration over the lack of insurance to cover 

TMD in some countries (Garro et al., 1994). And the more clinicians they saw, the 

more concerned they were about the cost (Au et al., 2014, Eaves et al., 2015, Garro 

et al., 1994, Garro, 1994). Additionally, they faced the difficulty of finding the right 

caregiver, as some were uncertain who to seek for help (Nilsson and Willman, 2016)  

“It was my mom who said I should come here. I had no idea where I should go”. (P 1) 

(Nilsson and Willman, 2016) 

“Taking time off is too much hassle.” [interview 7] (Rollman et al., 2013) 
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The attitude of the clinician had an effect on the willingness to return for follow up visits 

(Au et al., 2014, Rollman et al., 2013, Ilgunas et al., 2020) . Some reported distrust, 

lack of empathy on part of the clinical team, and expressed fear of the clinician 

suggesting psychological reasons for their pain (Hazaveh and Hovey, 2018, Garro et 

al., 1994, Garro, 1994, Ilgunas et al., 2020) . They also felt blamed when treatment 

was ineffective and chose to disengage from healthcare services. Therefore, losing 

confidence in the clinician and the treatment provided (Au et al., 2014, Garro et al., 

1994, Ilgunas et al., 2020) . 

Expectations and health care experience 

This theme describes the general experience of TMD patients with healthcare, where 

they reported both positive and negative elements.  

Some patients came to the clinical appointment with a set of expectations, such as 

finding a cure, resolving the pain, receiving the long-sought information and diagnosis, 

undergoing scans and tests and being involved in the decision-making process 

(Durham et al., 2010, Bonathan et al., 2014, Breckons et al., 2017, Hazaveh and 

Hovey, 2018, Fjellman-Wiklund et al., 2019, Nilsson and Willman, 2016). The 

interaction with the services could help the patients move forwards with the pain and 

adjust their views and expectations, or it could leave them feeling frustrated and more 

concerned than before.  

Some patients described their encounter in healthcare services as ambiguous, felt 

being passed around and unsupported especially in primary care (Peters et al., 2015, 

Hazaveh and Hovey, 2018, Durham et al., 2011a, Wolf, 2006). They also reported 

inadequate clinical discussions about their condition, difficulties in access to care, long 

waiting times in clinics, refusal of further appointments and seemingly inconsistent 
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referral patterns (Breckons et al., 2017, Hazaveh and Hovey, 2018, Durham et al., 

2010, Nilsson and Willman, 2016, Eaves et al., 2015, Durham et al., 2011a, Rollman 

et al., 2013, Wolf, 2006, Ilgunas et al., 2020). Patients reported referral to a range of 

specialities such as ENT, oral surgery, psychology and referral back and forth between 

primary and secondary care (Breckons et al., 2017, Garro, 1994). They sometimes 

had to insist on a referral and were declined to be referred because the practitioner 

was not convinced of their symptoms and refused to take the pain seriously (Durham 

et al., 2010, Hazaveh and Hovey, 2018). The long waiting times to get an appointment 

or a referral reportedly worsened their symptoms and exacerbated their concerns 

(Durham et al., 2011a, Durham et al., 2010). 

“Well, I felt terrible, especially when my GP [general medical practitioner] refused to 

refer me anywhere and told me I was a timewaster who was just imagining it. And, you 

know, not to bother him anymore.” (Sufferer 8) (Durham et al., 2010) 

 
“ And so I was in some intense pain . . . and it was so funny because as soon as I got 

to the doctors they tell me I should go to the dentist, and then as soon as I go to the 

dentist they tell me they can’t do anything for me, I have to go back to the doctors. And 

so it’s a lot of shifting back and forth, and I didn’t have a lot of time as a student and 

working full time and so . . . I’ve just kind of dealt with the pain”. (Lisa, 30). (Eaves et 

al., 2015) 

 
 “An adequate interview was missing, no good questions.” [interview 11].  (Rollman et 

al., 2013) 

Other patients however were content with their experience in healthcare. They 

reported that their clinical visit helped reduce their worry, had a positive impact on the 

relationship with the pain, helped put their mind to rest after ruminating endlessly about 
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the symptoms and enabled them to abandon their pursuit for answers and invasive 

treatments. (Bonathan et al., 2014, Wolf, 2006). 

“Even though I haven’t come away with a cure, I feel in a better position to cope with 

my symptoms.” (participant 4, postconsultation) (Bonathan et al., 2014) 

 
“I guess what the appointment has done is drawn a line under it and made me think, 

well, that’s fine, but nothing can be done about it so I just need to get on with things.” 

(participant 5, postconsultation). (Bonathan et al., 2014) 

Patients’ characteristics and preconceptions were also factors that influenced the 

outcome of the clinical visit, as some came in with very specific hopes and 

expectations. Conflict with their pre-understandings sometimes led to rejection of 

information. (Bonathan et al., 2014, Rollman et al., 2013) 

“ . . . you don’t necessarily always want to tell them that they are in the wrong because 

they are the ones who are the doctors.” (participant 3, preconsultation) (Bonathan et 

al., 2014) 

Another subtheme that emerged was the repeated clinical attendance for patients with 

TMD (Durham et al., 2010, Rollman et al., 2013, Durham et al., 2011a, Garro et al., 

1994, Garro, 1994). Possible reasons included: lack of diagnosis, lack of information, 

difficulty accepting the diagnosis, desire to be referred, lack of concordance between 

expectations and explanations of TMD, unresolved pain, dissatisfaction with the 

clinical visit, and the low self-efficacy of some patients and their need for ongoing care. 

This phenomenon emerged before and after receiving a diagnosis.  

“I think for me the frustration initially was a lot of appointments [with varying primary 

care practitioners] but I wasn’t really getting anything from them because nobody was 

really—well I didn’t feel like they [the health care professionals consulted in primary 
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care] were taking the whole situation very seriously”. (Q22, baseline) (Breckons et al., 

2017) 

The patient-clinician interaction 

This theme describes the impact the healthcare professionals may have on the 

healthcare experience.  Some patients reported lack of diagnostic certainty on the part 

of the clinician in terms of determining the cause of the pain, especially in primary care. 

They described receiving partial explanations which amplified their worry. (Durham et 

al., 2010, Mienna et al., 2014, Breckons et al., 2017, Garro, 1994) 

“What kind of a doctor could there be who would understand this? I’ve looked high and 

low.” (Mienna et al., 2014) 

 
“I’ve been to see them all [dental and medical professionals]. The GPs don’t seem to 

know what to do. I just don’t know where to go next. I go to GPs and they just give me 

more tablets and that’s it” (Q12, 12 mo). (Breckons et al., 2017) 

Many faced a negative experience with their clinician. They faced scepticism about 

the authenticity and severity of the complaints, disinterest, the implication that they 

were imagining their pain or were simply seeking attention. They also reported limited 

time given discussing the problem and refusal to refer (Durham et al., 2010, Mienna 

et al., 2014, Au et al., 2014, Rollman et al., 2013, Peters et al., 2015, Breckons et al., 

2017, Hazaveh and Hovey, 2018, Wolf, 2006, Garro et al., 1994, Durham et al., 2011a, 

Ilgunas et al., 2020). This attitude caused them to feel dismissed and therefore 

affected their willingness to accept the information offered by the care provider. It also 

discouraged them from seeking further treatment with them (Bonathan et al., 2014, Au 

et al., 2014, Ilgunas et al., 2020). Interestingly, this was also reported by some patients 

with symptoms of hypermobility, locking and clicking of the jaw. (Ilgunas et al., 2020)  
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“I was badly treated at the clinic. The dentists who work there thought I was a “psych” 

case and that I needed something. They said: ”There is nothing wrong with you, it is 

all in your head. Just calm down and get some psychiatric help instead.” It isn’t fun to 

hear such things”. (Wolf, 2006) 

 
“I feel as if the dentist is only concerned about making money. He plows through each 

patient, me in any case, in 15 minutes”. (Wolf, 2006) 

 
“The dentist also thought it was nice to include my private life in his analysis. He said: 

“You have such personal problems. You must understand that you are under 

pressure.” Such statements make me crazy. Don’t sit there and tell me what problems 

I have! I’ll take care of that best myself!” (Wolf, 2006) 

On the other hand, some patients reported a very pleasant experience with their 

clinicians. They felt understood, listened to, and appreciated being given a thorough 

examination. This consequently made them trust the information and diagnosis offered 

even if they were expecting scans and tests. They trusted the treatment offered and 

felt more able to self-manage (Bonathan et al., 2014, Breckons et al., 2017, Durham 

et al., 2011a). 

“I felt the professor listened to me more than the other health care professionals I have 

seen and took into account the effects the pain was having on my life in general, rather 

than just treating me as a diagnosis.” (participant 4, postconsultation) (Bonathan et al., 

2014) 

“I have faith in them [the GPs] and, and they’re good in that they listen and they act on 

what you say in that they’ve never kind of gone oh you’re talking rubbish about 

anything” (Q13, baseline) (Breckons et al., 2017) 
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 “I’m told by the professional, no it’s not that serious... he [dental consultant] filled us 

with confidence and he, like, I felt as if he knew exactly what he was doing, what he 

was [doing], you know, and gives us confidence” (Pt 23) (Durham et al., 2011a) 

Diagnosis as a stepping-stone for improvement  

This theme describes the importance of receiving a diagnosis for patients with TMD. 

A delay or even lack of diagnosis was a common theme among the examined studies. 

Patients reported seeing many practitioners before getting it and mentioned receiving 

multiple diagnoses as well. This delay was frustrating and evoked anxiety and fear 

that the pain was signalling something sinister (Durham et al., 2010, Bonathan et al., 

2014, Nilsson and Willman, 2016, Peters et al., 2015). Furthermore, if unclear 

explanations were given, it resulted in additional clinical visits to get to the bottom of it 

(Breckons et al., 2017). The lack of diagnosis caused uncertainty, self-doubt about the 

legitimacy of the complaint, failure to progress, and opened the door for constructing 

their own explanations to the pain (Breckons et al., 2017, Hazaveh and Hovey, 2018, 

Nilsson and Willman, 2016, Durham et al., 2011a, Garro et al., 1994, Garro, 1994, 

Peters et al., 2015). In some instances, they were more concerned with the diagnosis 

than the treatment options. (Durham et al., 2011a) 

“Why a diagnosis would help me is because my mind, since 1987, has been, shall we 

say, in a bit of turmoil. I think, “What is happening inside my head? Have I got a 

tumour?” etc., etc.” (Breckons et al., 2017)  

 
“I got panic-stricken. I didn’t know what was going on.” (P-2) (Nilsson and Willman, 

2016) 
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“I wasn’t necessarily thinking of the cure, more of knowing what was wrong with the 

jaw. That was, I think, the primary thought in my mind was I wanted to know what this 

was. And then I think the cure was second” (Pt 15) (Durham et al., 2011a) 

Receiving a diagnosis was emphatically mentioned by many of the patients as a very 

important step in their pain journey. They felt elated and reassured as it gave 

legitimacy to the complaints, acknowledged their illness, and confirmed they were not 

alone. It also empowered them to ask questions and look for information about the 

condition. They mentioned the importance of diagnosis in ceasing the exhausting 

search for answers, initiating self-coping strategies, and giving entitlement to seek 

support once the pain experience has been validated. (Durham et al., 2011a, Peters 

et al., 2015, Durham et al., 2010, Bonathan et al., 2014, Garro, 1994, Garro et al., 

1994). 

“I mean you had a name for it and you knew you weren’t alone with it so it eased your 

mind totally really knowing that it wasn’t anything too serious.” (Sufferer 7)  (Durham 

et al., 2010) 

It also meant receiving the right information about the condition and they can then 

begin discussing the treatment options. Hence, it helped manage the expectations and 

the long-term prognosis (Durham et al., 2010, Eaves et al., 2015). 

“You want a magic wand waved over and then it’s [the pain’s] gone...Then reality kicks 

in and you think no that’s in never never land, that’s not the way it works.” (Sufferer 

13) (Durham et al., 2010) 

Management  

This theme describes the different management strategies offered to the patients. 

Treatment in general was not sought if the symptoms were mild, or if they did not 

interfere much with life (Fjellman-Wiklund et al., 2019). In other cases, however, 
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patients were persistent in finding the treatment, and this search intensified with 

increasing pain and intrusion on daily life (Garro, 1994).  

Management was reported to be inconsistent and inappropriate at times resulting in 

ineffective pain control and even making things worse in some cases (Garro, 1994, 

Fjellman-Wiklund et al., 2019, Breckons et al., 2017, Durham et al., 2010). A lot of 

teeth related management approaches were offered (Durham et al., 2010). 

Furthermore, treatment was sometimes offered without reaching a firm diagnosis first, 

and mainly included pain killers (Durham et al., 2010, Mienna et al., 2014, Breckons 

et al., 2017, Hazaveh and Hovey, 2018). 

“I think it [the pain and problems] got worse in a sense. And I was probably becoming 

more distressed because I thought that once the tooth was taken out, and that was a 

big step to have something like that removed, that it would be okay [the pain and 

problems would be resolved].” (Sufferer 3) (Durham et al., 2010) 

On occasions, treatment plans consisted of multiple attempts until the effective 

modality was found (Breckons et al., 2017). A range of management approaches were 

offered to treat TMD with varying degrees of success including: oral splints, 

physiotherapy, acupuncture, biofeedback, dental work, orthodontic treatment and 

surgery (Mienna et al., 2014, Breckons et al., 2017, Hazaveh and Hovey, 2018, 

Nilsson and Willman, 2016, Eaves et al., 2015, Garro, 1994, Garro et al., 1994). Some 

expressed difficulties in making treatment decisions, as different explanations were 

offered with different treatments (Garro et al., 1994). Medications were also offered 

but many patients voiced concerns over the frequent use of analgesics. They were 

concerned about the side effects and drug interactions with other medications; hence 

some did not use them unless in severe pain. Additionally, they expressed concerns 
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over the effectiveness, as they reported them not to be useful or with declining 

effectiveness over time (Eaves et al., 2015, Au et al., 2014, Hazaveh and Hovey, 2018, 

Nilsson and Willman, 2016). 

“I mean the jaw pain if you take strong painkillers it gets under control but I can’t just 

do that all the time. Painkillers make me slow. It’s so nerve-wracking and stressful, 

especially when I have an exam coming up”. (Hazaveh and Hovey, 2018) 

 “I’ve had oral splints. I’ve tried several of them, but I don’t know that I’ve gotten any 

better.” (Mienna et al., 2014) 

Self-management strategies were also reported, such as: physical activities, jaw 

stretching exercises, meditation, yoga, distraction techniques, hot or cold compresses, 

and making lifestyle changes (Au et al., 2014, Rollman et al., 2013, Peters et al., 2015, 

Breckons et al., 2017, Hazaveh and Hovey, 2018, Nilsson and Willman, 2016, Eaves 

et al., 2015). Some expressed that the ability to self-manage was associated with their 

knowledge about the illness, the triggers, its fluctuating course, confidence in the 

clinician, and reduction in pain and dysfunction levels that they were able to manage 

on their own. They also reported getting better at self-management over time (Durham 

et al., 2011a, Breckons et al., 2017). 

 “I’ve got to the point now where I think I’ve got to do it because I can only help myself 

now, it’s not a case of...I could come here for the next 12 months but unless I continue 

to help myself it’s not going to get any better as well” (Pt 16) (Durham et al., 2011a) 

Lack of education on the proper methods to self-manage sometimes resulted in 

patients undertaking harmful practices to relieve the pain. It led to uncertainty on the 

part of the patients about which strategies were useful (Bonathan et al., 2014, Peters 

et al., 2015, Hazaveh and Hovey, 2018).  
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 “I found . . . a video of exercises you could do, pushing your jaw in and out, and I did 

try that for a week. My jaw’s initial reaction was a lot of pain, but then it did seem to 

get a little bit better. I thought: I don’t know if this is right or not for me; I’m not sure if I 

should be doing this . . . am I making it worse?” (Bonathan et al., 2014) 

Seeking support  

This theme describes the patients’ attitudes toward the social support needed from the 

surrounding people.  

“I’m not the only one” - Social networks (Mienna et al., 2014, Bonathan et al., 2014, 

Rollman et al., 2013, Durham et al., 2011a, Wolf, 2006, Ilgunas et al., 2020)   

Social networks were reportedly important for patients with TMD. They welcomed 

being informed of support groups as it confirmed that they were not alone. They 

appreciated the knowledge shared and helped them set realistic expectations. (Ilgunas 

et al., 2020). They may not join regularly however, as it could be energy consuming to 

do so.   

“Maybe then [if I had a diagnosis] there are things I can do, like support groups. I don’t 

even know if I would want to go to one, but knowing that they are there, that there is 

an option, some sort of community spirit thing.” (participant 4, preconsultation) 

(Bonathan et al., 2014) 

Family and friends  

As for the support sought from family and friends, patients had contradictory attitudes. 

Some sought that support and reported that it helped them cope better with the pain 

and was important for survival (Nilsson and Willman, 2016, Au et al., 2014, Ilgunas et 

al., 2020). Whereas others preferred to suffer in silence and kept the pain to 

themselves. They revealed that they did not want to burden their loved ones with their 
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pain, or they thought they would not understand and hence there was no point in 

talking about the pain with them. Additionally, they did not want to come across as 

“whiney” and take the identity of a chronic pain patient (Au et al., 2014, Hazaveh and 

Hovey, 2018, Nilsson and Willman, 2016, Eaves et al., 2015).  

“If I had not had animals, family, and a boyfriend, I wouldn’t have survived.” (P-4) 

(Nilsson and Willman, 2016) 

 
“I don’t really talk to them [friends] about my pain. I don’t really like to explain about 

the pain. I guess I’m scared that they wouldn’t understand”. (Interviewee 2) (Hazaveh 

and Hovey, 2018) 

 
“No reason to concern anybody else and have anybody else get upset about it. Uh, 

no, I just put up with it, that’s all”. (Eaves et al., 2015) 

5.5. Discussion 

To our knowledge, this was the first qualitative systematic review focussing on the 

experience of TMD patients within the healthcare services. In the appraisal of the 

quality of the included studies using the CASP checklist, none of the studies were 

excluded based on quality. Interestingly, most of the papers did not discuss the 

influence of the interviewer on the research (item 6 of CASP checklist) or what is 

known as reflexivity in qualitative research. This transparency in describing the 

intersecting relationships between the researcher and the participants increases the 

credibility of the findings and enables a deeper understanding of the work (Dodgson, 

2019).  

Similar reviews were found elsewhere in the literature for chronic pain conditions, such 

as rheumatoid arthritis (Toye et al., 2019, Primdahl et al., 2019), chronic non-malignant  
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musculoskeletal pain (Toye et al., 2013b, Toye et al., 2013a) and low back pain (Froud 

et al., 2014).  Strong similarities in findings were identified, which suggests that despite 

the localised nature of TMD, it may interfere with the daily lives of patients as 

significantly as systemic chronic pain conditions.  

A growing body of evidence highlights the importance of a pleasant clinical experience 

to patients. It is not only expected, but also humane (Doyle et al., 2013). Previous 

reviews of chronic pain conditions have revealed an element of dissatisfaction with the 

healthcare services (Toye et al., 2013b, Toye et al., 2017a, Toye et al., 2014, Fu et 

al., 2016). Patients may struggle to negotiate the system and often feel like a 

“shuttlecock” due to the constant referrals back and forth between different 

components of the healthcare system (Toye et al., 2013b). TMD patients seem to 

share this problem too. They mentioned repeated clinical attendance due to various 

reasons, such as lack of diagnosis, lack of information and dissatisfaction with the 

clinical visit. Some general medical and dental practitioners report being conscious of 

their uncertainty in making a diagnosis of TMD or giving the appropriate treatment 

advice once the diagnosis has been made. This is likely due to insufficient exposure 

to TMD problems in their undergraduate studies, or lack of the set of skills to manage 

patients with TMD during subsequent postgraduate training (Peters et al., 2015). 

Regardless of the cause of the hesitation in the diagnosis and management of patients 

with TMD in primary care, this can lead to onward referral to more than one specialist 

service and hence the ‘shuttlecock’ experience for patients.  

The importance of receiving a diagnosis was highlighted strongly in this review. It was 

described previously by Toye et al as a “quest for the holy grail”, where patients need 

it in order to validate their pain experience and begin the quest for pain control (Toye 

et al., 2017a). It is highly valued and integral to a sense of credibility. Without a firm 
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label to the pain, doubt permeates familial and social relationships and creates 

powerful emotions such as fear, agitation and guilt (Toye et al., 2013b). Patient 

education and reassurance are important in the context of chronic pain as well. They 

form a ‘cornerstone’ of back pain management according to the International 

Association for the Study of Pain (IASP), and are the first-line management approach 

for musculoskeletal pain (Ernstzen et al., 2021). Some misconceptions are commonly 

associated with chronic pain, such as the necessity of imaging to diagnose pain 

conditions, and that activities should be avoided when in pain (O’Keeffe et al., 2019, 

Sharma et al., 2020). Therefore, discussion about the patients’ expectations, fears and 

beliefs is encouraged as it may work to empower patients, alleviate their concerns, 

allow them to develop the essential skills to manage their pain and decrease 

dependency of healthcare professionals (Ernstzen et al., 2021). Different modes can 

be utilised to deliver education, such as verbal discussions, written material (leaflets 

and pamphlets) and audio-visual aids. Several benefits were also reported in 

association with group management strategies (Linton et al., 2005, Jones et al., 2013), 

where the patients found these sessions helpful in learning new information, skills, 

coping techniques, and knowing they were not alone (Jones et al., 2013). 

Health professionals may play an important role in coping with the pain. Chronic pain 

patients have expressed the need to be believed, listened to and treated with dignity 

(Toye et al., 2017a). These features forge a trusting relationship with the patients and 

are integral to their ability to self-manage (Fu et al., 2016). In this review, TMD patients 

felt strongly about the importance of being looked after by an understanding and 

empathic clinician. It might make them more receptive of the information, and more 

able to cope with their symptoms. This has also been proposed by Doyle et al where 

the authors reported in their quantitative systematic review a positive association 
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between patient clinical experience and self-reported outcomes. They attributed this 

to better adherence to treatment instructions and medications, and better use of 

preventive care (Doyle et al., 2013). 

Durham et al have suggested a clinical journey map for patients with TMD. A potential 

application of this map was to identify the time points in clinical care where introducing 

intervention would be most useful. This suggests that the life effects of TMD could be 

reduced if standardised conservative therapy is introduced early in primary care 

alongside early diagnosis. This helps in establishing a perceived control over the 

condition and could also aid in decreasing the burden on secondary care in terms of 

managing these patients (Durham et al., 2011a).  

Multiple quantitative studies have explored the barriers to healthcare in different 

countries (Kullgren et al., 2012, Douthit et al., 2015, Reuter et al., 2014, Garcia-

Subirats et al., 2014). Some of the factors revealed, paralleled our results such as:  

unfavourable evaluation of medical care, some personality traits, in addition to the 

traditional barriers, such as access, time and cost of care. These shared barriers 

confirm that such healthcare problems are not exclusive to COFP patients but span 

different fields and different countries. However, it is still unclear whether these delays 

could influence the outcome of TMD management. Our results suggest that long 

waiting times to get an appointment or a referral may inflame the patients’ anxiety, 

worsen their symptoms, and possibly make them more prone to self-constructed 

explanations to the pain. And once some preconceptions take hold, it may be difficult 

to persuade some patients otherwise. 

The role of qualitative evidence is increasingly recognised within a range of decision-

making processes, such as guideline development and policy making (Lewin et al., 
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2018, Glenton et al., 2016). Qualitative evidence presents a unique way to deliver the 

experiences of a wide range of stakeholders, and the examination of such views 

promotes participative democracy and public accountability (Lewin et al., 2018). 

GRADE-CERQual assessment, hence, plays an important role in the process by 

providing an evidence profile, based on which confidence in the findings of qualitative 

research can be judged. As reported in table 5.1, the confidence in the findings of this 

review all ranged from moderate to high. Meaning that it is likely/highly likely that the 

review findings are a reasonable representation of the phenomenon of interest (Lewin 

et al., 2018).  

Limitations 

Although the literature search was conducted systematically and rigorously, the review 

focussed on articles published in the English language in the six aforementioned 

databases. Grey literature was also not included, which may have introduced some 

publication bias.  

Sensitivity analysis was not formally conducted to assess whether the exclusion of the 

studies with lower CASP scores might have changed the results. However, as shown 

in the GRADE-CERQual evidence profile displayed in table 5.1, no major findings were 

supported exclusively by such studies. Hence, we do not suspect that omitting these 

studies would have affected the results remarkably.   

Qualitative evidence synthesis by default requires researchers to interpret concepts. 

However, the concept of ‘going beyond’ the original studies has been identified by 

some as the hallmark of this type of synthesis, so it does need to be a limitation per 

se (Thomas and Harden, 2008). Additionally, we ensured that individual interpretations 

remained grounded within the experience of the original studies (Toye et al., 2013b). 

Some may also argue against qualitative systematic reviews on the grounds that they 
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de-contextualise the findings of the primary studies (Sandelowski and Barroso, 2006, 

Thomas and Harden, 2008). The context was preserved in this review by presenting 

a summary of each primary study, so the readers can judge the transferability of the 

findings to their own setting. 

5.6. Conclusions 

The effects of TMD on the patients’ lives range from minimal to debilitating. In 

consequence, patients may become anxious, depressed, and melancholic. This 

makes them a challenging group of patients to deal with. Thus, when this is combined 

with the problems within healthcare – especially primary care- an unpleasant 

encounter could arise for both parties. Ongoing research have already identified some 

problems within the pathway of healthcare for COFP patients and suggest that the 

current pathway does not meet the patients’ needs. Further research is needed to 

determine the parts of healthcare experience which potentially have the most effect 

on patient reported outcomes, and to quantify these effects in order to maximise the 

effectiveness of financial resources in correcting these problems. 
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Table 5.1 GRADE CERQual evidence profile for review findings 

Summary of review finding Studies 
contributing 
to finding 

Methodological 
limitations 

Coherence  Adequacy 
 

Relevance 
 

CERQual overall 
assessment  

1.   The need for information: 
Patients sought information 
from different sources. They 
needed information to 
understand their condition and 
be able to cope better with the 
pain.  

5 studies 
  
(Bonathan et al., 
2014, Au et al., 
2014, Rollman 
et al., 2013, 
Ilgunas et al., 
2020, Fjellman-
Wiklund et al., 
2019) 

 

Minor concerns  
(1 of the 5 
studies has low 
CASP) 

No or very minor 
concerns 

No or very minor 
concerns.  

Minor concerns (2 
studies have a sample 
of TMD in addition to 
other COFP 
conditions, 1 of which 
consisted of elderly 
patients).  

High confidence  

2.  Validation of the pain 
experience: it entitled patients 
to seek support and lessened 
their anxiety, especially if 
surrounding people believed 
they are exaggerating the 
symptoms.  
 

5 studies  
 
(Durham et al., 
2011a, 
Bonathan et al., 
2014, Fjellman-
Wiklund et al., 
2019, Hazaveh 
and Hovey, 
2018, Garro, 
1994) 

 

Moderate 
concerns  
(2 of the 5 
studies have low 
CASP) 

No or very minor 
concerns 

Minor concerns 
(the finding Is 
complex and 
could be explored 
in more detail) 
 

Minor concerns (2 
study had a TMD 
sample in addition to 
other COFP 
conditions). 

Moderate 
confidence  

3. Patient characteristics: 
some personal traits may 
influence the choice to seek 
professional help such as 
catastrophizing.  
 

1 study 
 
(Rollman et al., 
2013) 
 

Very minor 
concerns 

No or very minor 
concerns 

Moderate 
concerns 
(supported by 1 
study only) 

No or very minor 
concerns 

High confidence 

4. Pain characteristics: 
Persistent or increasing pain 
drove patients to seek medical 
help.  
 

2 studies  
 
(Breckons et al., 
2017, Rollman 
et al., 2013) 
 

Very minor 
concerns  

No or very minor 
concerns 

Moderate 
concerns 
(supported by 2 
studies only) 

No or very minor 
concerns (1 study had 
a TMD sample in 
addition to other COFP 
conditions). 

High confidence  

5.  Concerns seeking 
professional help include cost, 
time, finding the right 

7 studies  
 

Minor concerns  No or very minor 
concerns 

No or very minor 
concerns 

Minor concerns (1 
study had a sample of 
TMD in addition to 

High confidence  
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caregiver, and the attitude of 
the clinician.  
 
 

(Rollman et al., 

2013, Au et al., 
2014, Ilgunas et 
al., 2020, Garro, 
1994, Nilsson 
and Willman, 
2016, Eaves et 
al., 2015, Garro 
et al., 1994) 
 

(2 of the 7 
studies have low 
CASP) 

other COFP conditions 
and consisted mainly 
of elderly patients. 1 
study consisted of 
adolescent patients). 

6.  Patients were unhappy with 
the healthcare services if they 
felt unsupported, passed 
around, were not given 
enough time and waited long 
for appointments.  
 
 

10 studies 
 
(Breckons et al., 
2017, Durham et 
al., 2011a, 
Rollman et al., 
2013, Ilgunas et 
al., 2020, 
Hazaveh and 
Hovey, 2018, 
Nilsson and 
Willman, 2016, 
Eaves et al., 
2015, Durham et 
al., 2010, Peters 
et al., 2015, Wolf 
et al., 2006) 

 

Minor concerns  
(1 of the 10 
studies has low 
CASP) 

No or very minor 
concerns 

No or very minor 
concerns 

Minor concerns (3 
studies have a TMD 
sample in addition to 
other COFP 
conditions. 1 study 
consisted of 
adolescent patients).  

High confidence  

7.  Patients who were content 
with the clinical visit reported 
reduced anxiety, better 
relationship with the pain and 
abandoned their search for 
information and invasive 
treatments.  
 

2 studies  
 
(Bonathan et al., 
2014, Wolf et al., 
2006) 
 
 
 

Very minor 
concerns. 

Moderate 
concerns (This 
finding is complex 
and if explored 
further, 
contradictory 
patterns may 
emerge) 
 

Moderate 
concerns (The 
finding is complex 
and further 
exploration is 
needed) 

Minor concerns (Both 
studies have a TMD 
sample in addition to 
other COFP 
conditions). 

Moderate 
confidence  

8. Repeated engagement in 
healthcare services, due to 
lack of diagnosis, unresolved 
pain and dissatisfaction with 
the clinical visit.  
 

5 studies  
 
(Durham et al., 
2011a, Rollman 
et al., 2013, 
Garro, 1994, 
Durham et al., 

Minor concerns  
(1 of the 5 
studies have low 
CASP) 

No or minor 
concerns.  

No or very minor 
concerns.  

No or very minor 
concerns. 

High confidence  
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 2010, Garro et 
al., 1994) 

 

9. The patient-clinician 
interaction: lack of diagnostic 
certainty amplified worry. 
Negative clinician attitude was 
widely reported, and it affected 
their willingness to accept 
information, induced anger 
and discouraged them from 
seeking further treatment with 
these clinicians.  
 

13 studies  
 
(Breckons et al., 
2017, Durham et 
al., 2011a, 
Bonathan et al., 
2014, Au et al., 
2014, Rollman 
et al., 2013, 
Ilgunas et al., 
2020, Hazaveh 
and Hovey, 
2018, Garro, 
1994, Durham et 
al., 2010, Peters 
et al., 2015, Wolf 
et al., 2006, 
Mienna et al., 
2014, Garro et 
al., 1994) 

 

Minor concerns  
(1 of the 13 
studies have low 
CASP) 

No or minor 
concerns.   

No or very minor 
concerns.  

Moderate concerns (5 
studies have a TMD 
sample but also other 
OFP conditions. 1 of 
which consisted of 
elderly patients. 1 
study consisted of 
Sami women).  

High confidence  

10. The patient-clinician 
interaction: understanding and 
empathic clinicians induced 
trust in the information and 
treatment given. It also helped 
with the ability to self-manage. 
 

3 studies  
 
(Breckons et al., 
2017, Durham et 
al., 2011a, 
Bonathan et al., 
2014) 

Very minor 
concerns 

Minor concerns 
(Additional 
patterns may 
emerge if 
explored further) 

Minor concerns 
(effects of a 
positive clinician 
attitude needs to 
be more 
thoroughly 
explored) 
 

Minor (2 studies have 
a TMD sample in 
addition to other COFP 
conditions). 

Moderate 
confidence 

11. Diagnosis was important 
for improvement: diagnosis 
validated the pain experience, 
helped in abandoning the 
search for answers, helped in 
initiating self-coping strategies 
and gave entitlement to seek 
support. 
 
 

7 studies  
 
(Durham et al., 
2011a, 
Bonathan et al., 
2014, Garro, 
1994, Durham et 
al., 2010, Peters 
et al., 2015, 
Garro et al., 
1994, Eaves et 
al., 2015) 

 

Minor concerns  
(2 of the 7 
studies have low 
CASP) 

No or very minor 
concerns 

No or very minor 
concerns 

No or very minor 
concerns (1 study has 
a TMD sample in 
addition to other COFP 
conditions). 

High confidence  
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12. Management: a range of 
treatment options were offered 
with varying degrees of 
success. They were 
inconsistent or inappropriate at 
times which led to ineffective 
or worse pain control.  
 
 

9 studies  
 
(Breckons et al., 
2017, Hazaveh 
and Hovey, 
2018, Garro, 
1994, Durham et 
al., 2010, 
Mienna et al., 
2014, Garro et 
al., 1994, 
Fjellman-
Wiklund et al., 
2019, Nilsson 
and Willman, 
2016, Eaves et 
al., 2015) 

 

Minor concerns  
(3 of 9 studies 
have low CASP) 

No or very minor 
concerns 

No or very minor 
concerns 

Moderate concerns (2 
studies have a TMD 
sample in addition to 
other COFP 
conditions. 1 study 
consisted of Sami 
women. 1 study is 
consisted of 
adolescent patients).  

High confidence  

13. Seeking support: patients 
appreciated being told about 
support groups.  
 
 

2 studies 
  
(Bonathan et al., 
2014, Ilgunas et 
al., 2020) 

Very minor 
concerns  

No or very minor 
concerns 

Moderate 
concerns 
(supported by 2 
studies only) 

No or very minor 
concerns (1 study has 
a TMD sample in 
addition to other COFP 
conditions.  
 

High confidence  

14. Family and friends: while 
some patients relied heavily on 
family and friends’ support to 
cope with the pain, others 
preferred to deal with the pain 
on their own. They did not 
want to burden them with their 
pain or thought they would not 
understand.  

5 studies 
  
(Au et al., 2014, 
Ilgunas et al., 
2020, Hazaveh 
and Hovey, 
2018, Nilsson 
and Willman, 
2016, Eaves et 
al., 2015) 

Minor concerns  
(1 of 5 studies 
has low CASP) 

No or very minor 
concerns 

No or very minor 
concerns 

Moderate concerns (2 
studies have a TMD 
sample in addition to 
other COFP 
conditions. 1 of which 
consisted of elderly 
patients. 1 study 
consisted of 
adolescent patients). 
  

High confidence  
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Chapter 6: Development of a Patient-Reported Experience 
Measure for patients with TMD (PREM-TMD). Phase 1: A series 
of online focus groups.  
 

6.1. Introduction  

Chronic pain is one of leading causes of disability in the world (Vos et al., 2012). It is 

estimated that 100 million adults in the USA (Simon, 2012), and 28 million in the UK 

suffer from chronic pain (Fayaz et al., 2016). The clinical journey is a major part of the 

life of chronic pain patients. Hence, it is important to them that it is a pleasant one 

(Toye et al., 2019). In fact, the patients’ feedback on the experience they encounter in 

healthcare services was established internationally as a marker of quality and a good 

source of information for improvement schemes (Raleigh et al., 2015). It seems 

however, that chronic pain patients frequently experience unsatisfactory clinical 

encounters (Toye et al., 2013b, Toye et al., 2017a, Toye et al., 2014, Fu et al., 2016). 

Similarly with patients with chronic orofacial pain, where it was previously reported that 

the current care pathways in the UK are still disorganised, resulting in delayed 

diagnosis and effective treatment for this cluster of patients (Breckons et al., 2017).  

Patient Reported Experience Measures are validated tools which gather the patients’ 

views of their experience while they are receiving care (Kingsley and Patel, 2017). The 

data gathered from such questionnaires help not only in improving patient-centred 

care but also grant vital feedback to care providers about patients’ impressions, and 

provide a reliable tool for clinical research, audits, and quality improvement schemes 

(Kingsley and Patel, 2017). An experience questionnaire that is patient centred should 

encompass the values and aspects as prioritised by the target population (Paterson, 

2004) .Therefore, their involvement in the development process is necessary  (Wiering 

et al., 2017b, Wiering et al., 2017a, Meadows, 2011). Qualitative research is 
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appropriate in this case, as it involves asking patients about their experiences with 

certain conditions and settings. It is a means which enables researchers to gain 

access into well-grounded and rich descriptions of the world as experienced by others 

(Austin and Sutton, 2014) 

6.2. Aims and objectives 

This study aimed to discover the healthcare priorities for patients with TMD and to 

explore their journey within the National Health Service (NHS) in England, starting 

from primary care all the way to a tertiary clinical centre. The findings generated form 

this study, were used to generate the items of the proposed questionnaire.  

6.3. Materials and methods 

A qualitative methodology was chosen as it gave the participants the freedom to 

describe their journey in-depth and enabled them to offer valuable input regarding the 

important aspects of healthcare to them. The study received ethical approval from the 

Southeast Scotland Research Ethics Committee 1 prior to data collection (REC 

reference:19/SS/0130). 

To ensure the safety of the participants and the research team, the group discussions 

took part using an online platform (Zoom) in response to the SARS-CoV-2 outbreak in 

the UK at the time of conducting the study.  

6.3.1. Participants 

There are no uniform recommendations regarding the ideal number of participants in 

focus groups. Streiner and Norman proposed that each focus group should contain 6 

to 12 patients (Streiner et al., 2016), while Tausch et al recommended focus groups 

with 4-6 participants (Tausch and Menold, 2016). Therefore, five patients with TMD 

were recruited for each focus group in this study. The number of focus groups 
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depended on the point where data saturation was reached. Data saturation is achieved 

when no new themes or information are emerging (Gill et al., 2008).  

The participants in this series were TMD patients with associated pain, diagnosed by 

facial pain specialists in a tertiary medical centre in central London with a facial pain 

unit. The diagnosis was later confirmed by the research team and the participants were 

classified according to the Diagnostic Criteria for TMD (DC/TMD). Purposive 

consecutive sampling was used to select patients who were over the age of 18, had a 

good command of the English language, and were able to give informed consent. 

Eligible participants were approached after their routine clinical visit and were informed 

about the study verbally and provided with a patient information sheet. If they were 

willing to participate, they were booked into a group discussion and signed a consent 

form. The consent was done remotely in line with the guidance of the Health Research 

Authority (HRA).  

6.3.2. Data collection 

The discussions were conducted by two moderators, and were audio recorded. Both 

interviewers introduced themselves as researchers and were not involved in the 

clinical care of any of the participants out of concern that they would hesitate to discuss 

any negative experiences. At the interview, they took care to avoid allowing their 

notions and expectations to influence the participants’ answers. Both interviewers 

were clinicians and were trained in qualitative research.  

Semi-structured interviews were used to elicit data from the participants as this method 

allows patients the freedom to describe their experience, but within the scope of pre-

determined questions. The interviews were directed using a topic guide that covered 

a range of subjects, such as initial visits in primary care, referrals to secondary and 
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tertiary care centres, experience using NHS services and effect on symptoms along 

the way. Follow up and probing questions were also used. The guide was inspired by 

the previous qualitative evidence synthesis carried out in preparation for this study and 

was adjusted as the interviews progressed to elicit the data most suited to the aims of 

the research. The topic guide can be found in appendix 6.  The participants were also 

asked to comment on the NHS patient experience framework at the end of each 

discussion and make suggestions on how to make it more suited to the experience of 

TMD patients, as it was used as a basis for the PREM in later stages (NHS, 2011, 

Bosworth et al., 2015). See Figure 6.1 for the NHS patient experience framework.  

Data collection followed the constant comparative method, where the data gathered 

from each focus group was coded before holding the next one. Subsequently, these 

codes were constantly revisited, and interpretations were reviewed in light of the new 

gathered data, until it was clear that no new themes were emerging  (Hewitt-Taylor, 

2001). This approach allowed for examining each interview and comparing it to 

previously collected material, before any further data collection took place (Mathison, 

2005), hence helping in guiding subsequent interviews. 
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Figure 6.1. NHS patient experience framework 
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6.3.3. Data analysis 

Framework analysis was used for the purposes of this study. It is a part of a broad 

family of methods known as thematic analysis or qualitative content analysis. The 

method was developed by Jane Ritchie and Liz Spencer, from the Qualitative 

Research Unit at the National Centre for Social Research in the United Kingdom in the 

late 1980s  (Ritchie and Lewis, 2003). Its defining feature is the matrix which is used 

to reduce the data and produce highly structured output (Gale et al., 2013). Framework 

analysis can be adapted to allow for inductive, deductive or a combined analysis 

approach, which was used in this study. There were specific issues to explore; the 

NHS patient experience framework gave a starting point to the aspects which were 

most important to patients generally. However, the analysis also left space for other 

unexpected aspects which might be specifically important to TMD patients. Therefore, 

the framework was set aside initially, and the analysis was data-driven so as not to 

overlook any important aspects. 

Framework analysis consists of seven steps: transcription, familiarisation with the 

interviews, coding of the data, developing a working analytical framework, applying 

the analytical framework, charting data into the framework matrix, and finally 

interpreting the data (Gale et al., 2013).  

The focus groups were transcribed verbatim first. The student researcher then became 

familiar with the data by listening to the audio recording and reading the transcripts 

simultaneously and writing reflective notes and initial impressions about the data. 

Next, the raw data was coded ‘openly’ meaning that the codes were generated based 

on the content of the transcripts and were not predefined before the analysis began. 

This was to adopt a more inductive approach and avoid missing any important data. 

The transcripts were coded line-by-line, and the similar codes were aggregated in a 
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common category. The natural categories which emerged, interestingly matched to a 

great extent the domains of the NHS framework. So, the emerging themes were then 

matched under the overarching themes (domains) of the NHS framework, which was 

modified slightly to better represent the experience of TMD patients. A combination of 

a priori aspects and emergent issues were used to develop the categories which best 

fit the data we had and answered the research question. 

The initial framework which arose from this step was reapplied to the transcripts by 

indexing them using the existing categories to ensure that the data and codes were 

easily accessible. A spreadsheet was then generated to help in charting the data into 

the matrix (framework). Charting involved summarising and reducing the data to 

manageable levels. It was important to have a balance between trying to reduce the 

data, but at the same time to preserve as much context or ‘feel’ of the data so as to 

correctly interpret the finding in the later stages. Therefore, a brief description of the 

context of each code was added into the spreadsheet in addition to direct quotes from 

the participants to support the findings. Finally, the findings were interpreted in keeping 

with the context of the codes. Data interpretation involved moving beyond the data to 

try to make sense of it by exploring the themes and writing an analytical description 

with the help of the reflective notes, impressions, and context of the codes (Gale et 

al., 2013). 

6.4. Results 

6.4.1. Participants 

Approximately 22 participants were invited (19 females, 3 males). However, five 

patients declined due to scheduling conflicts and two due to unwillingness to engage 

through an online platform. Eventually, 15 participants were able to take part (14 
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females, 1 male) with an age range of 19-79 years. The details of the participants are 

listed in table 6.1. 

Data saturation was reached after holding three group discussions as no new themes 

emerged in the third interview. Each interview lasted approximately 80 minutes each.  

Table 6.1. Participants details. 

 

6.4.2. Findings and themes 

Domain 1: Respect for patient-centred values, preferences, and expressed 

needs. 

Being believed and taken seriously 

This element of care was among the most important for TMD patients. Several had 

negative experiences with this aspect, especially in primary care, where they 

encountered clinicians who were sceptical of their symptoms and the effect they had 

on their quality of life. 

Number Sex Age Diagnosis Group 
number 

Consultations in a specialist 
pain unit. 

1  F 70 Myalgia and DDwR. 1 Several consultations  

2  F 79 Myalgia and arthralgia 1 Several consultations 

3 F 39  Myalgia and headache 
attributed to TMD. 

1 Several consultations 

4 M 55  Myalgia and DDwR. 1 1 consultation  

5 F 57  Arthralgia and DDwR. 1 1 consultation  

6 F 22  Myalgia. 2 2 consultations  

7 F 50  Myalgia, DDwR with 
intermittent locking.  

2 Several consultations 

8 F 19 Myalgia.  2 2 consultations  

9 F 28 Myalgia, DDwR with 
intermittent locking.  

2 2 consultations including a 
telephone consultation.  

10 F 25 Myalgia. 2 2 consultations including a 
telephone consultation. 

11 F 27 Myalgia and arthralgia. 3 Several consultations 

12 F 50 Myalgia and Headache 
attributed to TMD.  

3 Several consultations 

13 F 71 Myalgia 3 Several consultations 

14 F 43 Myalgia 3 2 consultations  

15 F 79 Myalgia 3 Several consultations 



201 
 

“No [I wasn’t believed].  Especially when I said to him the pain had moved and he said 

'no, no, it's all in your mind'. (Participant 14) 

“And you know, just knowing that somebody actually is treating it seriously helps to 

cope.” (Participant 1) 

Decision making 

Patients expressed the importance of being involved in the decision-making process 

and treatment planning. They were left frustrated when this was not the case, as they 

might have been expecting certain treatment options, and were left wondering why 

those options were not offered. This led to an unsatisfactory consultation, and feelings 

of being told what to do rather than discussing all available avenues. 

“So yeah, I think probably in summary it seems like the process you go through is 

rather rigid, rightly, or wrongly, I don’t know if that’s the case but that’s what it seemed 

to me. So I’ve had to go through these various hoops before I can get to this suggestion 

that my dentist made of a more rigid gum guard which they thought would help me”. 

(Participant 4) 

Expectations  

Many patients came to their consultations with a set of expectations. Some of these 

expectations were realistic, while others were more attached to prior preconceptions. 

Patients expressed their wish for pain relief, reassurance about the nature of the 

condition and the possibility of effective treatment. Other patients also expected scans, 

x-rays, and certain treatment options.  

Scans and tests when offered, were viewed as a positive step forward. It offered 

reassurance and showed that practical steps were being taken to address the 

problem. 
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“I suppose I expected a confirmation of my diagnosis which probably meant that more 

tests had to be done (Participant 3) 

“Obviously, I wanted pain relief, but I wanted reassurance that this is going to be 

something that I’m going to able to manage”. (Participant 7) 

Domain 2: Coordination and integration of care 

Experience in primary care 

Experiences in primary care varied. Some participants recounted negative encounters 

where they faced disbelief and scepticism regarding their symptoms. Partial 

explanations were given, and psychological distress was implied as the main cause of 

the symptoms. Some patients found this explanation unpleasant, adding to their 

distress, and in some cases making them feel helpless and desperate for some help.  

“So, after that, I kind of gave up and just thought oh if even the GP, the dentist, even 

the hospital tells me it's nothing, nothing abnormal” (Participant 11) 

“I went home crying because I thought it's really in my head, no one's going to know 

anything or be able to give me any information whatsoever about the pain that I was 

feeling because it got to the point that I couldn't even eat” (Participant 11) 

The treatment approaches offered mainly consisted of medications such as antibiotics 

and pain killers, and bite guards. The lack of effective treatment coupled with lack of 

diagnostic certainty and reassurance was frustrating and stressful.  

“And then they tried to knock me out, put me under, and they tried to realign my jaw 

thinking it had been dislocated and it was the worst experience, I felt like my jaw was 

just going to snap because they were putting so much force” (Participant 11) 

“For probably several years I’d been having tooth ache on and off and not realising, 

thinking I’d got a minor infection or something like that and getting antibiotics which 

obviously was of no help.” (Participant 4) 
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Repeated clinical attendance to reach the right caregiver 

The participants mentioned having to see several clinicians before reaching the right 

caregiver. They visited multiple general practitioners (GPs), general dental 

practitioners (GDPs), physiotherapists, and private clinicians. Reasons responsible 

were the lack of diagnosis, GPs and GDPs considering the condition not their area of 

expertise and referring to each other, and in some cases not knowing where to refer 

in secondary care, consequently leading to multiple referrals at the same time. 

This struggle to reach the right caregiver made the participants feel frustrated and 

irrelevant, as often they were passed around with no real help.  Once the right 

caregiver was reached, however, the clinical experience became much more positive.  

“I’d seen two GPs, two dentists and two admittances to A&E and no one had any idea, 

like no idea whatsoever” (Participant 11) 

“I had the exact same thing of the dentist passed me to the GP, and then the GP 

passed me back to the dentist.  I think that went on for me for at least a year, where it 

was just like, oh, I think you have TMD, but you should go to the GP because we don’t 

know how to treat that, and whatnot, and it was a bit confusing” (Participant 10) 

“So, much more positive and in terms of knowledge, understanding and actually 

working together as well, so yes, it was a much more positive experience when I had 

the right people” (Participant 12) 

Road to secondary and tertiary care 

The road to specialist units consisted of both positive and negative experiences. 

Positive accounts described a smooth referral process and short waiting times to get 

an appointment. While negative accounts outlined a stressful process of long waiting 

periods to get an initial appointment stretching up to a year and a half. Referral letters 

were also sometimes ‘lost in the mix’ and caught in a lot of red tape.  
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This lengthy period of waiting for consultations with people of expertise sometimes 

had a negative impact on the symptoms. Patients explained that it was mainly the 

natural progression of the condition without effective management, in addition to the 

stress of waiting for a confirmation of an upcoming appointment. On the other hand, 

some patients’ symptoms were better during the waiting period, and they felt ‘silly’ 

coming into their appointment as there was nothing much to report. 

“Probably worse because all the stress didn't help because, like I said, they kept telling 

me they had sent it.  But, whenever I spoke to [the hospital], they hadn't received any 

information regarding me from the dentist” (Participant 11) 

“My symptoms continued to get worse.  ....  They were just getting worse on a daily 

basis. I don’t think it was because I was anxious having an appointment or getting to 

my appointment.  I think it’s just naturally I was just getting more pain”. (Participant 9) 

Coordination of care 

Once under the care of a specialised unit, the patients emphasised the importance of 

the coordination of care from an administrative point of view and also between 

clinicians, departments, and other hospitals as well.  

Timely and coordinated referrals were important, and patients were left frustrated 

when they took a long time to come through or were cancelled without notice. Again, 

this delay caused agitation, and worsening of symptoms on occasions.  Patients also 

described the importance of a clear pathway of care.  

“[The referral] that wasn’t done right in my case, so I had to chase. But I felt I was very 

much the person that had to be on it and if I didn’t instigate and if I didn’t push things 

would have not happened so…” (Participant 3) 

Some specialised hospitals, being NHS-run teaching hospitals, allow for different 

clinicians to care for the same patient during follow up appointments. Good 

coordination between these clinicians was highlighted. The participants encountered 
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clinicians offering different input to their regular doctors, who were occasionally 

uninterested, or discharged them from the service. This caused stress and 

disappointment as they had to fight their way back into the system.   

“When I keep coming in, you know, I would be seeing different people, and that was 

really stressing me out, and the stress does make my situation a lot worse”. 

(Participant 7) 

“On one occasion I was really, really upset, and this is what I meant by when I saw a 

different doctor.  I don’t think she went through my notes very well”.  (Participant 7) 

“I’d come in and I wouldn’t be seeing my regular doctor, and I had to keep explaining 

myself, and on one occasion I was actually discharged from the hospital because the 

doctor that I normally see wasn’t there” (Participant 7) 

Organised care 

Organised care was expectedly brought up as an important aspect of care, especially 

in reference to the cancellation and confirmation of appointments. Short notice 

changes or cancellations of appointments were reported occasionally and were 

frustrating to the patients especially during episodes of flare up where they need to 

see their caregiver.  

“Well, I live in the northeast and I think it was on the Friday and I said I can't possibly, 

it's such short notice and he said well, you've missed a lot of appointments.  I said 

well, I've never had any letters” (Participant 15) 

Domain 3: Information, communication, and education 

Diagnosis 

Early on during their journey with TMD, most participants seemed to struggle with 

receiving a diagnosis. An official diagnosis was given early in some cases, but more 

often than not, the symptoms were brushed over as ‘just grinding’ or stress related. 

Patients expressed relief to finally get a label, as it meant that their symptoms were 
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not ‘nothing’ and they were not imagining their pain. Diagnosis offered reassurance 

and relief that things will take off and treatment can therefore commence after 

struggling to validate their pain for a long time. 

“For probably several years I’d been having tooth ache on and off and not realising, 

thinking I’d got a minor infection or something like that and getting antibiotics which 

obviously was of no help” (participant 4) 

“So it was really a relief for me to find out that at least now they can give me treatment 

for my problem” (participant 2) 

Information and education 

Receiving adequate information about TMD was equally important to patients.  They 

appreciated dealing with a knowledgeable and informative clinician, and welcomed the 

extra material given at the end of the clinical visits in the form of leaflets. These 

handouts helped them understand their condition better especially as not all the oral 

information sink in at the time during the consultation.  

Other sources of information which would be appreciated were links to trusted 

websites to read further about TMD, links to private avenues for treatments not funded 

by the NHS, and information about up-and-coming research regarding TMD. 

“Well, I think the doctor that I saw gave me a handout which I find really good because 

when you're at the appointment you don't always take everything in.  And so, when 

you get home, you can read about it”. (Participant 12) 

“It felt nice to talk to someone who obviously knew what they were talking about.  I felt 

like I got a little bit of clarity”. (Participant 10) 

Communication 

Communication, or lack thereof, was unsurprisingly upsetting to patients. On 

occasions, appointments were cancelled without prior notice, treatment options were 
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cancelled due to funding withdrawal, patients were discharged without their 

knowledge, or had to chase up their referrals as no confirmation was given for 

extended periods of time. When encountered, this lack of communication was 

unpleasant, and left the patients feeling ill prepared for their next appointments. They 

also emphasised the importance of good communication with their GP or GDP, 

especially in terms of medications and treatment options.  

Suggestions for better communication included: an efficient point of contact with the 

service, a text reminder of appointments beforehand rather than voicemails or phone 

calls, and reference codes allocated for each patient that details the information of 

upcoming clinical visits. 

“They didn't tell me until I got there and when I got there, to be told that sorry we can 

no longer offer this service to you, I broke down a little bit because I had nothing else.”  

(Participant 11) 

Domain 4: Physical comfort 

Pain control and treatment plan 

Most patients appreciated having a clear ‘action plan’ to control the pain where 

different treatment options were offered and discussed. This was reassuring and 

encouraging as it signalled that ‘something can be done’, and if one thing does not 

help, there is an alternative. They also welcomed the holistic approach of management 

and a clear long-term strategy.  

The patients also emphasised the importance of prompt and timely management. 

They believed that if they received the right treatment earlier, they would not be in this 

level of pain now. 
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“Yes, and also the willingness to try something else when it comes along. Not to say 

well, pop in in six months and we’ll check and then you’re just doing the same thing 

over and over” (participant 1) 

“I think they relieved my stress a little bit, because now I can try all these different 

options, and if they don’t work then I can just come back, and we can try something 

else” (Participant 10) 

Comfortable clinical environment  

As any other group of patients, being surrounded in a comfortable and inviting clinical 

environment was welcome. That includes a clean, aesthetically pleasant, and easy to 

navigate building. 

“I was very welcomed; it was very clean and inviting so that was all good” (Participant 

4) 

Domain 5: Emotional support 

Understanding and recognition of suffering  

One of the themes that emerged strongly in the three groups was the need to be 

believed, listened to, and taken seriously by healthcare professionals. They expressed 

a need to be understood and for their symptoms not to be downplayed or dismissed. 

For some participants, the effects of TMD were profound on their lives. However, 

several encountered negative experiences where they were turned away and were 

told the symptom were in ‘their mind’. They felt frustrated trying to explain the pain and 

encountered primary healthcare providers who became annoyed with them and 

suggested dealing with the symptoms on their own.  

One participant recounted an extreme case in primary healthcare where she was told 

she ‘was lying’ about her symptoms because her jaw was working normally. She 

became desperate and helpless that no one was ever going to help. 
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“The hospital, he told me I was point blank lying because it couldn't be my jaw because 

I could talk, so it wasn't anything to do with my jaw, it was all in my head basically”. 

(Participant 11) 

Being believed, listened to, and understood, sometimes invoked an emotional reaction 

in some patients. They felt relieved and reassured to have a care provider who 

appreciated the effect the pain was having on their lives. They also felt they were better 

able to cope once they were taken seriously. 

“I think just the fact that it is recognised that actually this condition is very 

uncomfortable, painful and it’s not just a nothing because sometimes it’s very 

disturbing” (Participant 1) 

“I just got used to the pain, I guess, because it felt like no-one was really taking it 

seriously, and they didn’t understand the symptoms, and didn’t understand the impact 

it could have on your life” (Participant 9) 

Interaction with the clinician 

Unsurprisingly, the clinician played a big role in the clinical experience. They felt 

reassured when the clinician offered enough time for each patient and ensured the 

information was understood. These qualities made them feel supported, made the 

hospital experience very positive and helped them cope better with the pain. 

On the other hand, clinical interactions could be a source of stress. Such as when 

trying to convince the clinical team of the sincerity and impact of the symptoms, when 

no reassurance and diagnosis were offered after several visits, or when treatment was 

delivered in a slow and rigid manner. 

‘The first time I felt I wasn’t being listened to, and I think with this kind of condition it’s 

very important that the patient feels that they are being listened to’. (Participant 7) 
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‘And to know that you’re under the care of people that know what they’re doing, what’s 

going on with your condition.  I think that’s quite reassuring’. (Participant 7) 

Group sessions/forums 

The benefit of supervised group meetings was highlighted. Such discussions 

reassured the patients of the validity of their complaints and addressed some fears 

about the expected course of the condition. Even after a satisfying clinical encounter 

with a clear diagnosis, the whole picture may still be incomplete. So, these groups 

offered the opportunity to obtain more information and try new things. 

‘But it was probably one of the most positive experiences I had right at the beginning 

when I didn't really understand what was going on’. (Participant 12) 

Domain 6: Transition and continuity 

The participants were aware that TMD is a chronic pain condition, and that self-

management is key. However, they pointed out the importance of regular reviews with 

their doctors, as it helps them stay motivated and keeps the management plan under 

review. They reported that despite the advice and recommendations from doctors, 

they may still go through episodes of severe pain during which they need support form 

professionals. 

“Yeah, and also continuity.  I think it’s really important that people see familiar faces.  

I know it’s not always possible, but I think, for me, that’s very important” (Participant 7) 

Domain 7: Access to care 

The participants highlighted different stages of access to care, starting with getting the 

actual appointment in a specialist unit and waiting for that, access and navigation of 

the relevant building, and waiting times in clinic. In some cases, waiting for the initial 

appointment with a specialist centre was a long process, stretching up to 18 months. 
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This extended period of waiting could worsen the symptoms and add to their stress 

and frustration.  

Another aspect of access highlighted was in cases of emergency. TMD patients might 

experience sudden locking of the jaw or episodes of intense pain. They were aware of 

the long-term nature of care, but also would appreciate prompt access in cases where 

they need extra support or help urgently. 

‘So, there was no emergency place, which I found really, that’s what I needed, and it 

wasn’t there’. (Participant 6) 

The patients also highlighted the importance of helpful and efficient reception area, 

along with a smooth check-in process in making their experience more pleasant.  

“Well, it was delayed, I waited probably 2.5 hours to be seen anyway because things 

were so chaotic.” (Participant 5) 

Domain 8: Welcoming the involvement of family and friends 

Interestingly, the involvement of family and friends in care was not crucial to this group 

of participants. They mentioned that they may turn to them for support, but they would 

not necessarily involve them in their care, as most of them attend to their appointments 

alone anyway. They did acknowledge, however, that it may be crucial for other patients 

who need support, so were careful not to dismiss this area as an important part of the 

clinical experience. 

Domain 9: Accountability 

An extra theme that emerged was the need for accountability. Patients felt the need 

for a point of contact, through which they could give comments and feedback about 

their care. This outlet would also act on behalf of the patients in following up on 

appointments and referrals. 
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“I think you always need someone who is accountable that you can go back to if things 

start to go wrong or you have questions.” (Participant 4) 

Domain 10: Transparency  

Transparency in dealing with the service users was also underlined. Patients prefer to 

hear accurate information even if it was unpleasant.  For example, they prefer to know 

that the waiting lists for certain procedures were long, rather than being left wondering 

when they might hear back. This promotes understanding and manages expectations 

rather than evoke annoyance and frustration. 

“Yes, because I think if you’re told you’ve got to wait six months it’s probably an 

unpalatable thing to say to someone but at least they know.” (Participant 4) 

6.5. Discussion  

Qualitative research provides valuable insight into the patients’ experiences and could 

be used to inform clinical decision making and patient care (Tong et al., 2016). One of 

the difficulties which may be encountered in a clinician-patient relationship, is the 

discrepancy between ‘the objective body and body as lived’. This gap in experiences 

may create a difference in the approach to illness, leading in turn to a lack of shared 

assumptions about moving forward. Qualitative research is therefore an excellent tool 

to portray the reality of the area under investigation and enhance understanding of the 

situation (Hewitt-Taylor, 2001). 

Qualitative research is also contextual, meaning that the setting of the research 

matters. Hence, it is important to report on this aspect clearly, to enable the reader to 

determine the relevance and applicability of the research findings. This piece of 

research consisted of group discussions which took place online with TMD patients, 

recruited from facial pain clinics at an NHS tertiary care centre in London. Some of the 

findings reported here may well apply to other settings, for example primary care, or 
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even a different country all together. However, this may not always be the case, such 

as with findings pertaining to referrals and access to care. These may differ from one 

country to another, or even from one centre to another in the same city. Additionally, 

the qualitative researcher may also influence the findings. In fact it is sometimes said 

that ‘the researcher is the research instrument’ (Dodgson, 2019).  Therefore, it is also 

important to describe who is doing the research and their positionality in relation to 

what is being studied. This concept refers to what is known as ‘reflexivity’ in qualitative 

research, or “ awareness of the influence the researcher has on the people or topic 

being studied, while simultaneously recognising how the research experience is 

affecting the researcher” (Gilgun, 2008).  The researchers involved in data collection 

were both clinicians. However, they were not involved in the clinical care of any of the 

patients, to avoid influencing their accounts in case they had negative experiences 

with their caregivers at the hospital. Data analysis was likewise conducted by an 

‘outsider’ (the student researcher), who did not meet the patients prior to the relevant 

research activities. Moreover, the analysis process was documented, where a track 

was kept of the decisions made, in case these choices were to be revisited. Having 

said that, reflexive analysis remains challenging, where in the words of Finlay “It is all 

too easy to fall into an infinite regress of excessive self-analysis at the expense of 

focusing on the research participants” (Finlay, 2002). 

Focus groups are a popular method in health research to gain perspective and 

understanding, whether it is patients’, clinicians’ or other groups (Côté-Arsenault and 

Morrison-Beedy, 2005, Tausch and Menold, 2016). They are a useful method in topic 

exploration, questionnaire development and phenomenon descriptors (Côté-Arsenault 

and Morrison-Beedy, 2005). When done well, a great deal of information could be 

obtained from a small group of patients, and with guidance, participants can go back 
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and forth in the discussion and produce a rich blend of perspectives (Côté-Arsenault 

and Morrison-Beedy, 2005) . Additionally, they might generate more ideas and give a 

wider coverage of a specific problem than individual interviews (Tausch and Menold, 

2016). One of the main disadvantages of focus groups, on the other hand, is the 

extensive effort and time required to organise them. Moreover, the discussion 

involving multiple people could easily drift off-track and moderators may find it difficult 

to bring it back on-course. They could also suffer from over or under dominance of 

certain individuals. These problems, however, can be solved by intervening verbally 

or by having experienced moderators (Wiering et al., 2017b). Another aspect to 

consider when planning focus groups is the number of participants. The number 

should be large enough to gain enough understanding of the different opinions and 

perspectives, while small enough to allow everyone sufficient time to participate fully. 

Too few participants may add some pressure on some of them to constantly speak, 

while too many may interfere with the flow of the discussion and hinder the 

participation of some (Côté-Arsenault and Morrison-Beedy, 2005). Hence, five 

participants were selected for each group in this study.  

This series of focus groups aimed to increase our understanding of the aspects of 

healthcare that were important to patients with TMD. The participants gave accounts 

of the difficulties encountered in healthcare in general, but also specific to TMD 

patients. As with other chronic pain conditions, they struggled in several aspects, 

notably the struggle to be believed and taken seriously. In many cases of TMD, there 

may not be tangible evidence of pathology, and the clinician relies mainly on the story 

of the patient. Some participants have recounted not only disbelief and scepticism, but 

also harmful practices to address the pain, such as ‘jaw realigning’ procedures and 

teeth extractions. This disbelief was not only encountered in a clinical setting but also 
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extended to affect social and familial relationships (Durham et al., 2010, Hazaveh and 

Hovey, 2018). Patients struggled to articulate the pain they were going through to 

family members, and ultimately gave up trying to explain. A confirmed label to the 

condition may therefore help TMD patients to a great effect. A diagnosis, along with a 

satisfying clinical encounter, a reassuring clinician and receiving enough information 

about the condition were important factors in the ability to cope and move forward with 

the pain. It offered reassurance of the legitimacy of their complaints and meant that 

things can take off in terms of management.  

Frequent clinical engagement seems to be a genuine issue for patients with chronic 

orofacial pain (COFP). Breckons et al studied the clinical pathways of patients with 

COFP in the UK, and suggested that the current pathways do not meet the patients’ 

needs (Breckons et al., 2017). A major problem identified was the lengthy periods to 

obtain a diagnosis and adequate treatment from first presenting with the complaints. 

Patients also reported repeated clinical attendance in primary and secondary care in 

search of effective pain control. The participants in this series of focus groups reported 

that they were bounced back and forth between dentists and GPs as each considered 

facial pain a part of the others’ expertise. Primary care clinicians also referred to 

several specialities at one time, due to uncertainty about which centres or specialities 

deal with these kinds of complaints. This may have added unnecessary burden to the 

NHS and delayed access to effective treatment.  

These results are also mirrored in the chronic pain literature as well. For example lack 

of interest shown by healthcare professional, and long waiting times in secondary care 

(Hadi et al., 2017). Hadi et al also highlight the lack of GPs’ specialised knowledge in 

pain management, short consultation times, and the lack of a multidisciplinary 

approach (Hadi et al., 2017).  
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The reported benefits from group sessions should be taken into consideration. This 

brings to the discussion the possibility of creating a regular supervised platform for 

these patients. The financial and logistical implications may well prevent such a regular 

exercise in most care facilities. However, with the increasing evidence of the benefit 

of these platforms (Subramaniam et al., 1999, Farr et al., 2021), it may prove to be 

cost effective in the long term in managing the mental and psychological wellbeing of 

these patients.  

The participants confirmed the suitability of the NHS framework to their experiences 

in healthcare. Interestingly, however, some participants suggested two additional 

domains, accountability, and transparency. They were mentioned in the sense of 

preferring an effective point of contact with the service, to receive feedback and act on 

behalf of the patients in managing appointments and referrals should problems arise.  

Limitations 

The limitations to this piece of research included the inherent limitations associated 

with online focus groups. Such limitations include technical difficulties and the 

disruption to the flow of the discussion in the case of loss of connection. Additionally, 

probing may prove a more difficult task, as the moderator may not be able to pick up 

on non-verbal cues and body language (Fox et al., 2007). The participants however 

were comfortable using the chosen online platform and faced no technical issues 

during the recorded sessions. Data security was maintained by having passwords to 

protect the meeting. Therefore, no one without an invitation from the host was able to 

gain access to the meeting room.  

Additional limitations were related to the sample used. The research team attempted 

to recruit a representative sample of TMD patients as much as possible, by including 
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participants of both genders, with positive and negative experiences, and new and 

follow up patients with a wide age range and diverse ethnic backgrounds. However, it 

was difficult to recruit more male participants due to scheduling conflicts and 

willingness to engage in online discussions. This may have affected the 

generalisability of the results. It is worth noting however, that females are more likely 

to develop persistent TMD (Slade et al., 2013a, Palmer and Durham, 2021), with a 

female: male ratio reported between 4-8:1 in a clinical setting (Leeson, 2007, 

Drangsholt et al., 1999, Bush et al., 1993, Maixner et al., 2011). This may have skewed 

the sample in favour of female patients attending clinical appointments for treatment 

of TMD.  

Some participants may have held back on their negative accounts out of concern that 

their feedback could reach their caregivers. However, they were thoroughly assured 

prior to taking part that the answers will remain anonymous and none of their clinical 

team members were directly involved in moderating the groups so as not to affect their 

willingness to share their views. 

6.6. Conclusions  

Unsurprisingly, many of the aspects of care which are important to TMD patients are 

shared with other patient groups as well, such as fast access to care, coordinated 

referrals, and good communication with the clinical team (Nguyen et al., 2011, Foley 

et al., 2016, Chipidza et al., 2015). The findings suggest that delays in delivering 

appointments with people of expertise may have caused worsening of symptoms. On 

occasions due to the stress of chasing up a referral which did not materialise, or on 

other occasions due to the natural progression of the condition without any effective 

treatment. It may be worthwhile for future research to explore the effect of the different 

facets of healthcare on the perceived outcomes and measure the most influential 
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aspects so as to prioritise them if attempts were made to correct the care pathways of 

COFP patients. Research could also investigate the possibility of promoting the NHS 

health centres which deal with COFP among primary care clinicians. This may result 

in faster referrals and help avoid unnecessary referrals to centres which do not offer 

treatment for chronic pain. 

The next step involved the second phase of developing the PREM for patients with 

pain related TMD. The findings from this qualitative study, in addition to the previous 

qualitative evidence synthesis, ensured data triangulation by collecting data from 

different sources and were used next to generate the items of the questionnaire. Later 

stages also tested the validity and reliability of the questionnaire using a quantitative 

design.   

 

 

 

 

 

 

 

 

 

 



219 
 

Chapter 7: Development of a Patient-Reported Experience 
Measure for patients with TMD (PREM-TMD). Phase 2: Item 
formulation, expert opinion, and cognitive testing. 
 

7.1. Introduction  

The use of patient reported measures has recently increased, in recognition that 

patient input is important to evaluate the status of health, quality of life and other 

outcomes of treatment (Rothrock et al., 2011, Willke et al., 2004). For some constructs 

of health, patient reported measures are the only way to gauge changes, such as pain 

levels, distress, and satisfaction with care (Rothrock et al., 2011). In many cases, 

several instruments exist for the same construct or outcome, thereby making the 

development of a new instrument unnecessary. Where the development of a new 

instrument is needed, one of the initial stages is to define the construct to be measured 

and develop a conceptual framework. This is done by describing the components of 

that framework and the possible linkages among them (Rothrock et al., 2011, Earp 

and Ennett, 1991). The assistance of domain experts and patients can serve this 

purpose, by providing qualitative data which can help in framework creation and 

enhancing the content validity (Brod et al., 2009). Patients can describe the 

components of the construct most important and relevant, and experts can provide 

insight into the components most relevant clinically and commonly shared among the 

patients (Rothrock et al., 2011).  

A new instrument can be developed rigorously by acquiring input from previous 

literature, the target population and from experts in the field (FDA, 2009). A review of 

the literature can reveal the way a concept had been described in previous works, 

explore related items form existing measures, and inform response options and recall 

periods (DeWalt et al., 2007). Patient input can be obtained through various stages of 



220 
 

development, starting from concept elicitation through focus groups or interviews, and 

cognitive testing to assess the suitability and readability of the proposed instrument.  

Patient reported instruments are broadly developed by applying several steps, starting 

with item generation, item reduction and improvement, formatting the questionnaire 

and psychometric analysis (Tadakamadla et al., 2017, Hepworth et al., 2019, 

Gondivkar et al., 2018). Item generation is facilitated by interviewing the patients.  

In the previous chapter, patient input was procured to identify the important aspects of 

healthcare to TMD patients. The findings from these group discussions, in addition to 

the previous qualitative evidence synthesis, were used to generate the items of the 

questionnaire. Subsequently, cognitive testing was planned to test the suitability, 

relevance, and acceptability of the new tool. 

7.2. Aims and objectives 

1. To generate a candidate list of questions to be included in the new instrument. 

2. To obtain input from domain experts, where they assess the suitability of the items. 

3. To obtain further input form the target population through a series of cognitive 

interviews, where they assess the relevance, comprehensibility, and 

comprehensiveness of the newly developed PREM. 

7.3. Materials and methods 

7.3.1. Design  

A qualitative study design was adopted in the initial stages of PREM development, in 

the form of focus groups for concept elicitation and subsequently individual interviews 

for cognitive testing.  
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The NHS patient experience framework was used as a basis of the PREM as it 

consists of a comprehensive list of domains which are important to patients (NHS, 

2011, Bosworth et al., 2015). The domains are respects for patient centred values, 

coordination and integration of care, information, communication and education, 

physical comfort, emotional support, welcoming the involvement of family and friends, 

transition and continuity and finally access to care. These domains were inspired by 

the Picker’s Institute principles for patient-centred care (Paparella, 2016) and were 

used as a basis of other PREMs such as the patient-reported experience measure for 

patients with Rheumatoid Arthritis and other rheumatic conditions (Bosworth et al., 

2015). Patient experience has several definitions such as ‘what the process of 

receiving care feels like for the patient, their family and carers’ (2013), or the ‘feedback 

from patients on what actually happened in the course of receiving care or treatment, 

both the objective facts and their subjective views of it’ (2012c). This was the construct 

intended for this instrument.  

The study received ethical approval from the Southeast Scotland Research Committee 

1 and the Health Research Authority (HRA) prior to data collection. (REC 

reference:19/SS/0130). 

7.3.2. Participants 

The target population were patients over the age of 18 with TMD with associated pain, 

diagnosed by specialists in a facial pain unit at the Eastman Dental Hospital. The 

patients were later classified according to the Diagnostic Criteria for TMD (DC/TMD) 

by the research team. They were competent in the English language, able to give 

informed cosent and had at least one clinical visit to the specialist facial pain unit. 

Following the recommendations of the COnsensus-based Standards for the selection 
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of health Measurement Instruments (COSMIN), seven participants were enrolled for 

cognitive testing.  

Participants for the interviews were first screened and approached during their routine 

clinical visits where they were given written information about the study. Informed 

consent was obtained remotely, while adhering to the guidance of the HRA for e-

consents. Once written consent was obtained, the interviews were scheduled.  

7.3.3. Item generation 

The findings from the previous series of focus groups, in addition to the findings of the 

qualitative evidence synthesis, were used to generate the priority items for the new 

PREM. Multiple questions were generated for each domain to address the patients’ 

concerns and to capture the important aspects of care for this group of patients. The 

questions covered a range of topics relevant for new patients as well as follow up 

patients.   

The items were checked for clarity, and negative wording. The proposed response 

options ranged from 1-5 representing the following: (5) “Strongly agree”, (4) “Agree”, 

(3) “Neutral”, (2) “Disagree”, (1) “Strongly disagree”, in addition to one extra option of 

“Not applicable” if the item does not apply to them.  

7.3.4. Item reduction and improvement 

7.3.4.I. Experts’ input  

The list of candidate questions was circulated to six healthcare professionals who 

manage TMD patients regularly for comments about the suitability, relevance, 

comprehensiveness of the items, and the general format of the questionnaire. Several 

discussions were held where suggestions were made to the length of the 

questionnaire and the wording of some items.  
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7.3.4. II. Cognitive interviews 

The aim of cognitive debriefing was to ensure that the candidate list of questions was 

relevant, comprehensive, and comprehensible and to ensure that they were readable 

and worded appropriately. It did not involve a wider inquiry into the experiences and 

concerns of the patients, as it aimed to keep to the conditions as close to those of 

questionnaire completion in reality, with the added feature of verbalising their thoughts 

(Paterson, 2004, Jobe and Mingay, 1989, Subar et al., 1995). 

Seven participants were enrolled at this stage to give feedback regarding the 

readability, relevance, comprehensiveness, and comprehensibility of the 

questionnaire. In each interview, the participants were asked to read the 

questionnaire, and think aloud (Charters, 2010). The purpose of this exercise was to 

ensure that participants interpret the questions similarly and as intended by the 

research team. In addition, they were invited to assess the acceptability and readability 

of the questions and suggest any missing items. The participants were also asked to 

mark the importance of each question on a five-point likert scale ranging from ‘very 

important’ to ‘not important at all’ (Baró et al., 2009). The purpose of this exercise was 

to identify the most important questions, in order to be able to reduce the number of 

items.  

Bristowe et al reported in their study to develop a PROM which reflects the breadth of 

concern for patients with HIV, that participants with HIV preferred questionnaires no 

longer than two pages (up to four sides) or no longer than 25 questions long (Bristowe 

et al., 2020). Therefore, the questions with the highest mean importance score were 

selected for inclusion with a view of keeping the list close to 25 questions without 

compromising important questions. 
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After selecting the items and implementing the participants’ comments, one participant 

was shown the modified version of the PREM to ensure that the changes were 

acceptable and important items were not removed.  

Further refinement and item reduction was expected at the later stages of 

development, such as during the statistical validation and reliability testing.  

7.4. Results  

7.4.1. Participants  

Seven participants were enrolled to take part in cognitive interviewing (6 females and 

1 male), with an age range of 39-79.  

They were recruited from different facial pain and oral surgery clinics in order to get a 

comprehensive view regardless of the way the clinician operates. Five of the 

participants took part in the previous focus groups and were interested to take part in 

the subsequent interview. Table 7.1 describes the details of the participants.  

Table 7.1. Participants details. 

Participant 
number  

Gender Age DC/TMD classification Participation 

1 (#1 in FGs‡) F 70 Myalgia, DDwR† Focus group + 
cognitive interview 

2 (#2 in FGs‡) F 79 Myalgia, arthralgia Focus group + 
cognitive interview 

3 (#3 in FGs‡) F 39 Myalgia, headache 
attributed to TMD. 

Focus group + 
cognitive interview 

4 (#12 in 
FGs‡) 

F 50 Myalgia and Headache 
attributed to TMD.  

Focus group + 
cognitive interview 

5 (#13 in 
FGs‡) 

F 71 Myalgia Focus group + 
cognitive interview 

6 M 68 Myalgia, DDwR† Cognitive interview 

7 F 62 Myalgia Cognitive interview 
†: Disc displacement with reduction. ‡: focus groups.  
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7.4.2. Item generation  

The PREM was designed as a series of questions that came under each domain of 

the NHS patient experience framework, with response options ranging from ‘Strongly 

agree’ to ‘Strongly disagree’. The questionnaire contained nine domains, as opposed 

to the seven domains suggested in the original framework. Two extra domains 

(accountability and transparency) were suggested by the participants of the focus 

groups and were added to allow for comprehensiveness at this stage.  

The preliminary list of candidate questions was 52 questions long. The questions were 

developed while taking into consideration the different ways the clinics operate at the 

hospital, whether it is the first clinical visit or a follow up visit, and whether the patient 

was discharged or referred following their visit.  The respondents were also offered 

the opportunity to add any additional remarks in a comments box at the end of the 

questionnaire. The candidate list of questions is shown in table 7.2 which also details 

the source of the question and a supporting quote. The items highlighted in bold were 

questions inspired from the qualitative evidence synthesis. 
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Table 7.2. List of preliminary items 

Items Quotes (Focus groups and systematic review) to support item 

Domain 1: Respect for patient-centred values, preferences, and 
expressed needs. 

 

Being believed and taken seriously 
1.  I was treated respectfully as an individual 
2. I felt believed and was taken seriously 
3. The clinical staff showed interest in my condition  
4. The clinician appreciated the effect the pain has on my life 

No [I wasn’t believed].  Especially when I said to him the pain had 
moved and he said 'no, no, it's all in your mind'.  
 
The hospital, he told me I was point blank lying because it couldn't be 
my jaw because I could talk, so it wasn't anything to do with my jaw, 
it was all in my head basically. 
 
And you know, just knowing that somebody actually is treating it 
seriously helps to cope. 
 
she wasn’t really interested in my situation with my jaw, and it just, 
kind of, upset me. 
 
I just got used to the pain, I guess, because it felt like no-one was 
really taking it seriously, and they didn’t understand the symptoms, 
and didn’t understand the impact it could have on your life. 
 

Decision making 
5. I had a discussion with the clinician about the treatment 

options 
6. I was involved in the decisions about treatments and care 

strategies 

So yeah, I think probably in summary it seems like the process you 
go through is rather rigid, rightly or wrongly, I don’t know if that’s the 
case but that’s what it seemed to me. 
 
Maybe you can have some kind of feedback into that as opposed to 
just saying right, we’re going to do this, this and this. I don’t know. In 
some cases maybe there are options and they can be discussed with 
you which probably happens anyway but it would be nice to see that 
in there maybe. 
 

Expectations 
7. The care strategy matched my expectations 
8. The clinical visit helped manage my expectations 

I was hoping for a bit more, to be honest because I’ve still got a 
problem and the exercises I was doing weren’t helping at all really 
and actually irritated it sometimes, it actually made it more sore. 
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“You want a magic wand waved over and then it’s [the pain’s] 
gone...Then reality kicks in and you think no that’s in never 
never land, that’s not the way it works.”  

Domain 2: Coordination and integration of care  

Repeated clinical attendance to reach the right caregiver 
9. I feel I have reached the right caregiver for my condition 

I had the exact same thing of the dentist passed me to the GP, and 
then the GP passed me back to the dentist.  I think that went on for 
me for at least a year, where it was just like, oh, I think you have 
TMD, but you should go to the GP because we don’t know how to 
treat that, and whatnot, and it was a bit confusing  

Referral to the Eastman 
10. I waited a long time to get an appointment here  
11. The referral process to this hospital was a smooth one 
12. My symptoms did not get worse whilst waiting for my 

appointment here 
 

I had to wait about a year and a half to get any form of an 
appointment at the Eastman, and then once I did then I had a really 
good experience.  It was just the administrative side, which was 
really slow, for myself anyway. 
 
I had to pay my dentist to even give me a new letter that I then had to 
take up to Eastman's myself because she told me twice it had been 
sent and a year later, I still had not heard anything from them.  
 
My symptoms continued to get worse. .  I think it’s just naturally I was 
just getting more pain.  My jaws were getting worse.  The clicking 
was getting worse.  The locking was getting worse as part of my 
condition. 
 

Coordination of care 
13. I am made aware of the different teams that will/are looking 

after me 
14. The pathway of care is clear to me 
15. The onward referrals were timely and coordinated (if you had 

any yet). 
16. There is good coordination between the different clinicians 

who look after me 
17. The health team is fully up to date with my situation 

 

I don’t know what’s happening, I hadn’t heard anything either. I was 
being referred back I think to my original one [ENT] but I’ve not heard 
anything. 
 
Not at all because I had an ear problem at the same time and they’ve 
kind of crossed over and I’ve kind of got lost in the mix of it all. So I 
don’t really know where I’m going with it now even because there 
isn’t a clear pathway. 
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[The referral] that wasn’t done right in my case so I had to chase. But 
I felt I was very much the person that had to be on it and if I didn’t 
instigate and if I didn’t push things would have not happened so…  
When I keep coming in, you know, I would be seeing different 
people, and that was really stressing me out, and the stress does 
make my situation a lot worse.  
 
But also not take up the appointment time just having to re-explain 
yourself.  Rather spend it on perspectives, on solutions, and not 
having to explain yourself.  

Organised care 
18. My appointments are well organised 
19. I did not experience unexpectedly cancelled or delayed 

appointments 
20. I receive reminders of my appointments an acceptable period 

beforehand 
 

But, since it's been the new building, they've never stuck to one 
appointment, they always give you one then cancel it, change it, they 
might not send you a letter or they might forget to call you or to 
remind you of which appointment is still standing. 
 
Well, I live in the north east and I think it was on the Friday and I said 
I can't possibly, it's such short notice and he said well, you've missed 
a lot of appointments.  I said well, I've never had any letters. 

Domain 3: Information, communication, and education  

Diagnosis 
21. I received a diagnosis for my condition during my initial 

visits here 
 

“I mean you had a name for it and you knew you weren’t alone 
with it so it eased your mind totally really knowing that it wasn’t 
anything too serious.” 

Information and education  
22. I received enough information about my condition 
23. I was given extra material to read about my condition  
24. I feel adequately educated about my condition?  
25. I was given enough time to ask any questions  

 

Well, I think the doctor that I saw gave me a handout which I find 
really good because when you're at the appointment you don't 
always take everything in.  And so, when you get home you can read 
about it. (3) 
 
I thought it never felt rushed.   There was always time to ask 
questions and ensure that I'd understood the information that I'd 
been given, so that was always very nice.  

Communication 
26. There is good communication with the hospital 
27. I am made aware of a means of communication with my 

clinical team 

And then you get other departments that are completely 
dysfunctional, communication is pretty bad and you're constantly 
trying to chase up stuff that should be happening. 
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 So it would be nice to have some sort of PA or person that you speak 
to because as I said, I waited months on end to find out that it was 
not done in the first place. 

Domain 4: Physical comfort  

Pain control and treatment plan 
28. I am satisfied with the treatment plan decided  
29. The long-term care strategy is clear to me 
30. The treatment options were delivered in a timely manner 
31. Pain control is adequate enough to let me get on with daily 

life activities 
 

Yes, and also the willingness to try something else when it comes 
along. Not to say well, pop in in six months and we’ll check and then 
you’re just doing the same thing over and over. 
 
So, I still don’t know what there is for me to do for the future. I have 
no idea because I haven’t got any idea of what’s going to happen 
next.  
 
So from being referred back in September, I haven’t had any sort of 
what’s the word for it…actual hands-on treatment in any form at the 
moment, which is a bit frustrating, I guess. 
 

Comfortable clinical environment  
32. The surrounding physical environment was comfortable 

 

I was very welcomed, it was very clean and inviting so that was all 
good. 

Domain 5: Emotional support  

Understanding and recognition of suffering  
33. I was listened to and understood during the visit 
34. I felt emotionally supported by the clinical staff 
35. The visit alleviated any concerns I had  

 

I mean, there have been occasions when I felt that I haven’t been 
understood, and it’s been related to other issues, and that’s been 
quite upsetting. 
 
I felt that, okay, someone is starting to understand me.  I felt like I 
had to offload quite a bit of my emotions purely to get the doctor to 
understand because of the experiences leading up to the telephone 
conversation 
 
Obviously, I wanted pain relief, but I wanted reassurance that this is 
going to be something that I’m going to able to manage. 
 

Clinician interaction  
36. My clinician was reassuring and supportive 
37. My clinician was knowledgeable and informative 

to know that you’re under the care of people that know what they’re 
doing, what’s going on with your condition.  I think that’s quite 
reassuring.  
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38.  have confidence in my clinical team 
 

 
It felt nice to talk to someone who obviously knew what they were 
talking about.  I felt like I got a little bit of clarity, because I’d been 
passed around for so many years with no real, kind of, help. 
 
“I have faith in them [the GPs] and, and they’re good in that they 
listen and they act on what you say in that they’ve never kind of 
gone oh you’re talking rubbish about anything”  
 

Group sessions/forums 
39. I was made aware of group sessions/ forums 

Also, the group sessions they had with other TMD patients had 
helped immensely in alleviating some concerns. 
 
We all sat there and just spoke about what sets it off and getting 
more information and that was a big relief to know there was 
something and it wasn't literally just me being a bit crazy.  

Domain 6: Transition and continuity  

40. I feel better able to cope with my pain 
41. I was given adequate advice to self-manage 
42. I feel less dependent on professional help 
43. I feel I am able to check in with my clinician if I needed to 

 

“Even though I haven’t come away with a cure, I feel in a better 
position to cope with my symptoms.”  
 
I’ve got to the point now where I think I’ve got to do it because I 
can only help myself now, it’s not a case of...I could come here 
for the next 12 months but unless I continue to help myself it’s 
not going to get any better as well. 
 
I was really pleased, because they gave me regular appointments to 
see them until it did calm down. 
 

Domain 7: Access to care  

44. Access to the clinic location was smooth 
45. Navigating the building was straightforward 
46. The reception staff were helpful  
47. The check-in process was smooth 
48. I waited a reasonable amount of time before being seen  
49. I feel able to get an urgent appointment in cases of severe 

flare-ups 

I got sent to all four floors before they put me in the right department.  
 
So, navigating around the hospital was completely fine.  That was 
completely stress free.  They were very sharp about where I needed 
to go. 
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 So, I felt initially I was, the receptionist, sort of, passed the buck and 
said, I’ll speak to her instead when she was sitting there, and she 
could have addressed it herself 
 
 It’s just an observation that I made, because you don’t want to be 
stressed out with thinking about, oh, am I in the right department.  I 
was told to come to this floor.  Why is this lady telling me that she 
can’t find me in the system?  I think things like that make a difference  
 
And also, waiting times.  When I come in, if my appointment is at 11 
and I’m not seen until about half twelve, that has upset me in the 
past. 
 
So, there was no emergency place, which I found really, that’s what I 
needed, and it wasn’t there. 
 

Domain 8: Involvement of family and friends  

50. I feel able to take members of my family/friends to my 
appointments 

 

 

Domain 9: Accountability  

51. I feel I am able to give feedback to the hospital about my 
visit? 

 

I think you always need someone who is accountable that you can go 
back to if things start to go wrong or you have questions. 

Domain 10: Transparency   

52. I feel the clinical staff were transparent and forthright Yes, because I think if you’re told you’ve got to wait six months it’s 
probably an unpalatable thing to say to someone but at least they 
know. 
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7.4.3. Item reduction and improvement 

7.4.3.I. Experts’ input 

The candidate list of questions was presented to six expert healthcare professionals 

who deal regularly with patients with TMD. They suggested some amendments to the 

wording of some items to make them clearer and easier to read. Additionally, they 

recommended the omission of 10 items, as they were deemed too similar to other 

questions. The amendments suggested at this stage are detailed in table 7.3.  

Table 7.3. Amendments suggested by domain experts. 

 Item Comments by 
healthcare 
professionals 

Amendment 

1 I was treated respectfully as an 
individual 

 Removed  

2 I felt believed and was taken 
seriously 

  

3 The clinician showed interest in 
my condition 

  

4 The clinician appreciated the 
effect the pain had on my life 

 Rephrased to ‘The clinician 
acknowledged the impact of 
pain on my life’ 

5 I had a discussion with the 
clinician about the treatment 
options 

 Rephrased to ‘The clinician 
explained the treatment 
options adequately’ 

6 I was involved in the decisions 
about treatments and care 
strategies 

Jargon Rephrased to ‘I was involved 
in the decisions about my 
care’ 

7 The care strategy matched my 
expectations 

Jargon Rephrased to ‘The clinical 
visit matched my 
expectations’ 

8 The clinical visit helped manage 
my expectations 

  

9 I felt I have reached the right 
caregiver for my condition 

TMD patients are 
usually under the 
care of more than 
one clinician  

Rephrased to clinical team 

10 I waited a reasonable time to get 
a referral here 

Ambiguous Rephrased to’ I waited a 
reasonable amount of time 
from when I was referred 
until I was seen in the facial 
pain clinic 

11 The referral process to the 
hospital was a smooth one 

 Rephrased to: 
straightforward 
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12 I was made aware of the different 
teams that will/are looking after 
me 

 Removed 

13 The pathway of care was clear to 
me 

Slightly jargon 
language 

 

14 The onward referrals were timely 
and coordinated. 

  

15 There was good coordination 
between the different clinicians 
who look after me 

  

16 The health team was fully up to 
date with my situation 

 Removed 

17 My appointments were well 
organised 
 

Redundant Removed 

18 I did not experience unexpectedly 
cancelled or delayed 
appointments 

 Rephrased to ‘I did not 
experience unexpected 
appointment cancellations or 
delays in receiving 
appointments’ 

19 I received reminders of my 
appointments an acceptable 
period beforehand 

  

20 I received a diagnosis for my 
condition during my first visit here 

  

21 I received enough information 
about my condition 

 Rephrased to ‘I received 
information about my 
condition to a satisfactory 
level’ 

22 I was given extra material to read 
about my condition 

 “leaflets” was added 

23 I felt adequately educated about 
my condition 

Redundant Removed 

24 I was given enough time to ask 
any questions 

  

25 There is good communication 
with the hospital 

  

26 I was made aware of a means of 
communication with my clinical 
team 

 Rephrased to ‘ I was given 
information on how to 
contact my clinical team 
should I need to’ 

27 I was satisfied with the treatment 
plan decided 

  

28 The long-term care strategy was 
clear to me 

Jargon + 
redundant (similar 
to 27) 

Removed 

29 The treatment options were 
delivered in a timely manner 

  

30 Pain control is adequate enough 
to let me get on with daily life 
activities 

This question is 
not measuring the 
hospital 
experience per se 

Removed 

31 The surrounding clinical 
environment was comfortable 
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32 I was listened to and understood 
during the visit 

  

33 I felt emotionally supported by 
the clinical staff 

Redundant Removed 

34 The visit alleviated any concerns 
I had  

 Rephrased to: My concerns 
were addressed by the 
clinical staff 

35 My clinician was reassuring and 
supportive 

  

36 My clinician was knowledgeable 
and informative 

  

37 I have confidence in my clinical 
team 

  

38 I was made aware of group 
sessions/ forums 

  

39 I feel better able to cope with my 
pain 

  

40 I was given adequate advice to 
self-manage 

  

41 I feel less dependent on 
professional help 

  

42 I feel I am able to check in with 
my clinician if I needed to 

 Removed 

43 Access to the clinic location was 
smooth 

  

44 Navigating the building was 
straightforward 

Redundant  Removed 

45 The reception staff were helpful    

46 The check-in process was 
smooth 

  

47 I waited a reasonable amount of 
time before being seen  

 “In clinic” was added 

48 I was able to get an urgent 
appointment in cases of severe 
flare-ups 

  

49 I felt able to take members of my 
family/friends to my appointments 

  

50 I felt able to give feedback to the 
hospital about my visit 

  

51 The clinical staff were 
transparent and forthright 

  

52 Overall, I am satisfied with my 
experience 

  

 

6.4.3. II. Cognitive interviews 

The participants were invited to join through an online platform at a pre-arranged time. 

They received some material prior to the interview time, including the questionnaire 

and a sheet to mark the importance score for each item. The list at this stage contained 
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42 questions, after the omission of 10 items on the recommendations of the domain 

experts.   

The remote interviews ranged from 30-60 minutes each. The participants found most 

of the questions clear and understandable. None of the questions were found to be 

offensive or uncomfortable to answer. The mean importance score was calculated for 

each item to determine the most important questions. The questions with the highest 

importance score were selected for inclusion with a view of keeping the list close to 25 

questions without compromising important questions.  

The list was further refined by taking into account the comments and suggestions of 

the participants, for example vague wording or repetitive items (Parslow et al., 2019). 

For instance, the question ‘The clinician showed interest in my condition” was deemed 

too similar to the question “I was listened to and understood during the visit”. Although 

both had a high importance score, only the second one was included. One item was 

also removed as it was too vague for a few participants and required further 

explanation (The pathway of care was clear to me). 

Five items with low importance scores were also selected from the original list because 

they were strongly emphasised in the literature and in the focus groups. For example, 

the question ‘I received a diagnosis during my first visit here’. Some participants did 

not expect to receive a diagnosis on the very first visit and thought it might be 

unrealistic at times. So, this question was changed to ‘I received a timely diagnosis at 

this clinic’. Another item which was kept was the question about the involvement of 

family and friends. These items could be deleted at a later stage, but if they were 

deleted at this stage, it would be difficult to restore them later (Broder et al., 2007). 
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The modified version of the PREM was shown to an additional participant. Minor 

changes were suggested to the wording of some items, and no additional items were 

suggested. The final list of questions consisted of 28 questions, with six response 

options (strongly agree, agree, neutral, disagree, strongly disagree, and not 

applicable), in addition to one question assessing the satisfaction with the experience 

as a whole. Table 7.4 describes the comments made during the interviews and the 

amendments implemented.  
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Table 7.4. Patients’ comments and following amendments 

 Items Impact 
score 

Proposed changes Reason for exclusion  

1 I felt believed and was taken seriously  
 

4.25 I felt respected and understood  

2 The clinician showed interest in my condition 
 

4.25  Redundant  

3 The clinician acknowledged the impact of pain on my life 
 

4   

4 The clinician explained the treatment options adequately 
 

4.5   

5 I was involved in the decisions about my care 
 

4.5   

6 The clinical visit matched my expectations  
 

4   

7 The clinical visit helped manage my expectations 
 

3.75  Low impact score 

8 I felt I had the right clinical team for my condition 
 

4.5   

9 I waited a reasonable time from when I was referred until I was 

seen in this clinic  
3.5 

 Low score but included as it was 
emphasised strongly in previous 
literature and focus groups 

10 The referral process to the hospital was straightforward  
 

4.5   

11 The care pathway was clear to me  4  Vague wording- needed further 
clarification 

12 The onward referrals were timely and coordinated. 
 

4.5   

13 There was good coordination between the different clinicians who 

look after me 

3.75 There was good coordination 
between the different clinicians 
who looked after my facial pain 

Low score but included as it was 
emphasised strongly in previous 
literature and focus groups 

14 I did not experience unexpected appointment cancellations or 
delays in receiving appointments 
 

4.5   

15 I received reminders of my appointments in advance 
 

4.25   
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16 I received a diagnosis on my first appointment 3 I received a timely diagnosis at this 
clinic 

Low score but included as it was 
emphasised strongly in previous 
literature and focus groups 

17 I received enough information about my condition 4.5 I received information about my 
condition to a satisfactory level 
(expert suggestion) 

 

18 I was given written material to read about my condition (leaflets) 
 

3.75  Low impact score 

19 I was given enough time to ask any questions 4.5 
 

  

20 I was given information on how to contact my clinical team should 
I need it 
 

4.25 
 

 There is good communication 
with the hospital. 

21 There is good communication with the hospital. 
 

4.25   

22 I was satisfied with the treatment plan decided 
 

4.25   

23 The treatment options were delivered in a timely manner 3.25  Low score but included as it was 
emphasised strongly in previous 
literature and focus groups 

24 The clinical environment was comfortable 
 

2.75  Low impact score 

25 I was listened to and understood during the visit 4.75 I was listened to and believed 
during the visit 

 

26 My concerns were addressed by the clinical team 
 

3  Low impact score 

27 My clinician was reassuring and supportive 
 

4.5   

28 My clinician was knowledgeable and informative 
 

3.5  Low impact score 

29 I have confidence in my clinical team 
 

4   

30 I was made aware of group sessions/ forums 

 

3.5  Low impact score 

31 I feel better able to cope with my symptoms 
 

4   
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32 I was given adequate advice to self-manage 
 

4.25   

33 I feel less dependent on professional help 
 

2.25  Low impact score 

34 Access to the clinic location was easy 
 

2.5  Low impact score 

35 The reception staff were helpful  
 

3.5  Low impact score 

36 The check-in process was straightforward  
 

3.5  Low impact score 

37 I waited a reasonable amount of time before being seen in clinic  4 I waited a reasonable amount of 
time in the waiting area before 
being seen in clinic 

 

38 I was able to get an urgent appointment in cases of severe flare-

ups  

4 I was able to get urgent 
appointments when I needed 
them. 

 

39 I felt able to take members of my family/friends to my 

appointments  

3.75  Low score but included as it was 
emphasised strongly in previous 
literature and focus groups 

40 I felt able to give feedback to the hospital about my visit 
 

4   

41 The clinical staff were transparent and forthright  
 

3.25  Low impact score 

42 Overall, I am satisfied with my experience  

 

4.5   
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7.5. Discussion  

Findings from this qualitative study, both focus groups and cognitive interviews, 

provided valuable information about the important aspects of care for patients with 

temporomandibular disorders. These findings, in addition to input form the literature, 

were used to develop a new tool for the routine assessment of the clinical experience 

of these patients. Measuring the hospital experience and obtaining feedback offers 

meaningful insight into what matters most to patients. Over the past few decades, 

hospital experience has increasingly become crucial to clinical quality (D.O.H, 2008a). 

The delivery of a clinically effective intervention may no longer be viewed as a 

successful clinical experience for patients if it was not delivered in a timely manner, in 

poor clinical conditions or from uncompassionate clinicians (2012c). Therefore, 

healthcare services in England are now required to review patient experience as part 

of quality assessments, and funding to some services is tied to improvements to 

patient experience (2012d).  

The assessment of patients’ feedback could also be used meaningfully to understand 

the problems faced when delivering care to patients, to compare organisations for 

performance assessment and to inform referring clinicians about the quality of 

services. Furthermore, there seems to be some evidence linking a positive experience 

to better patient outcomes due to better adherence to treatment instructions and better 

use of preventive services (Doyle et al., 2013). 

The experience of chronic pain patients with healthcare services seems to be of 

particular importance. Several qualitative systematic reviews of chronic pain 

conditions have mentioned in one way or another its significance as a major part of 

their lives (Toye et al., 2019, Toye et al., 2013b, Ghai et al., 2021, Primdahl et al., 

2019). Therefore, if a questionnaire was developed to capture this experience, patient 



241 
 

involvement would be prudent (Fitzpatrick et al., 1998, Paterson, 2004, Wiering et al., 

2017b). It gives important insight into the relevance of the questions and ensures that 

the questionnaire is easy to complete by the target population (Wiering et al., 2017b, 

Haywood, 2007). Lack of patient input may compromise the validity, sensitivity, and 

response of a questionnaire (Meadows, 2011, Fossey and Harvey, 2001, Wiering et 

al., 2017b). A major drawback to patient involvement is the logistics behind it; it adds 

to the cost, time, and complexity of the research (Wiering et al., 2017b). These 

challenges might discourage developers form involving patients. However, this might 

not be the case for much longer, as patient involvement is increasingly required by 

official organisations such as the American Food and Drug Administration (FDA, 

2009).  

According to the COSMIN guidance, the content validity is the degree to which the 

content of an instrument is an adequate reflection of the construct to be measured 

(Mokkink et al., 2010b). It is assessed by asking the patients and professionals about 

the relevance, comprehensiveness, and comprehensibility of the items and the 

suitability of the response options (Terwee et al., 2018). Content validity is often 

considered one of the most important measurement properties of a patient reported 

measure, and lack thereof, could affect most of them negatively (Terwee et al., 2018). 

Irrelevant questions may decrease the internal validity and interpretability of the patient 

reported measure. Moreover, it could lead to low response rates if patients feel that 

they are bring asked irrelevant questions or frustrated because important questions 

are being missed (Terwee et al., 2018, 2008). This series of cognitive interviews 

therefore provided the opportunity to check the relevance, acceptability, content and 

face validity of the questionnaire.  
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Patient input ideally reflects the different manifestations of the construct. This study 

included participants with negative aspects to their experience as well as participants 

with a positive experience. A purposive sample of participants was also chosen to best 

represent participants in different stages of care at the tertiary care centre, duration of 

symptoms, a wide age range and with different ethnic backgrounds. The Eastman 

Dental Hospital is a tertiary centre for facial pain cases, with referrals coming in from 

all over England. In many cases, English is not the first language for many patients. In 

order to make sure that the phrasing of the items is appropriate for all patient 

backgrounds, two participants were invited to take part with non-English first 

languages. They both confirmed the understandability and readability. 

Strengths and limitations 

Major strengths for the study were the involvement of patients in developing the 

PREM, which ensured the relevance of the questions to this cluster of patients, and 

the methodological rigor with which the study was conducted. Data triangulation was 

also ensured by having input from the literature as well as from patients. A qualitative 

evidence synthesis was carried out in preparation for this study, to complement the 

data gathered from the focus groups and make sure that all important aspects of care 

were noted.  

The limitations to this piece of research included the inherent limitations associated 

with online focus groups and interviews. The research design had to be amended in 

response to the SARS-CoV-2 outbreak in the UK at the time of conducting this study 

to ensure the safety of the participants and the research team. These limitations 

included a change in the dynamic of the group discussion when compared to that of a 

traditional face to face meeting (Woodyatt et al., 2016). Additionally, the study required 

internet access with users who were adept at online technology. This may have 
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discouraged some patients from taking part. It is worth noting however, that several 

participants in this piece of research were of advanced age. All the participants were 

comfortable navigating the online platform, as such platforms may have risen in 

popularity during the coronavirus pandemic  (Koeze and Popper, 2020). 

The overall sample size used in the cognitive interviews consisted of 6 females and 1 

male. This may have affected the generalisability of the results as males were 

underrepresented. It is worth noting however, that with TMD patients, female patients 

present to a clinical setting more frequently than male patients, with a reported ratio 

between 4-8:1 (Drangsholt et al., 1999, Bush et al., 1993, Maixner et al., 2011). This 

may have skewed the sample in favour of female patients.  

7.6. Conclusions 

The patient reported experience measure for patients with TMD is a brief questionnaire 

which aims to provide healthcare services with a means to evaluate their performance 

and measure the impact of implemented changes to the care of TMD patients. The 

following step for validation of the new tool was a quantitative pilot study which took 

place at a specialist facial pain unit to evaluate its psychometric properties. Further 

refinement of the questions was expected at this stage. Consideration was also given 

to undetected problems which arose after the questionnaire was applied to a larger 

sample size.   
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Chapter 8: Development of a Patient-Reported Experience 
Measure for patients with TMD (PREM-TMD) Phase 3: structural 
validation and reliability testing.  
 

8.1. Introduction  

Patient Reported Experience Measures or PREMs are validated questionnaires used 

to gather information on patients’ experiences while receiving care, and typically 

measure the aspects of care that are important to patients (Graham and Woods, 

2013). They do not look at the outcome of care specifically, but at the process of care 

and the impact it had on their experience, whether positively or negatively. The data 

gathered could have useful applications, such as quality improvement strategies, 

research, and audits (Kingsley and Patel, 2017, Weldring and Smith, 2013).  

As the most important stakeholders in the healthcare system (Carman et al., 2013) 

patients can play a crucial role in the development and validation of such measures. 

After all, it is their views the system is seeking. The construction of a reliable and valid 

patient reported measure requires a defined psychometric development process 

(Barnett et al., 2013, Kingsley and Patel, 2017), generally starting with concept 

elicitation and item generation, formulating a pilot questionnaire, testing and revising 

it (Kingsley and Patel, 2017, Comins et al., 2021, Sundaresan et al., 2016). The 

adequacy of an instrument, whether newly developed or existing, depends on whether 

its psychometric properties are satisfactory (FDA, 2009). Therefore, the testing of such 

properties offers valuable evidence to support its use in clinical and research settings.  

As with Patient-Reported Outcome Measures (PROMs), PREMs can be developed for 

a specific condition or disease, to ensure that the questions asked are relevant to that 

specific cohort and guarantee that important questions are not missed. In fact, 

numerous PREMs have been developed for multiple conditions and settings thus far, 
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such as mental health (Bjertnaes et al., 2015), palliative care (Claessen et al., 2012), 

maternity care (Scheerhagen et al., 2015), trauma (Bobrovitz et al., 2012), 

postoperative care (Stubbe et al., 2007) and many others. A literature search was 

conducted to locate a similar instrument for patients with temporomandibular 

disorders. However, no such measure was identified. Therefore, a multi-phase study 

was designed to develop and validate a PREM for TMD patients. A systematic review 

was conducted in preparation to acquire input form the literature regarding the 

recorded experiences of TMD patients in a clinical setting. The following phase 

ensured patient involvement by running a series of focus groups and cognitive 

interviews to generate, revise and shortlist a number of candidate questions to be 

included in the final PREM. The third phase outlined in this chapter involved running 

a pilot study to establish some of its psychometric properties. 

8.2. Aims and objectives 

1. To explore some psychometric properties of the newly developed PREM-TMD, 

including structural validity, internal consistency, and test-retest reliability in a TMD 

population. 

2. To explore the associations between PREM-TMD, demographic characteristics 

and psychological co-morbidities.  

8.3. Materials and methods 

8.3.1. Design 

This was a cross sectional quantitative study, which was reviewed and given a 

favourable ethical opinion by the Southeast Scotland Research Ethics Committee 1. 

(REC reference:19/SS/0130).  
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8.3.2. Participants 

Eligible participants were invited to take part in the study after their routine clinical 

visits to the oral surgery and facial pain units at the Eastman Dental Hospital. The 

participants were informed about the study verbally and were given a patient 

information sheet. Interested participants were invited to sign two copies of the 

consent form, one of which was for the patients’ own records.  

8.2.2.   Inclusion and exclusion criteria 

Eligible patients satisfied the following inclusion criteria: over the age of 18, having a 

diagnosis of TMD with associated pain according to the DC/TMD criteria, with pain 

being the main complaint for attendance to clinic. Patients having at least one of the 

following diagnoses were eligible: myalgia (local myalgia, myofascial pain, myofascial 

pain with referral), arthralgia and headache attributed to TMD. Additionally, good 

command of the English language and the ability to give informed consent were 

required. 

Patients were excluded if they had a diagnosis of intra-articular TMD with no pain 

symptoms, recent history of trauma or surgery to the head and neck area, poor 

command of the English language, inability to give informed consent and if they were 

under the age of 18. 

8.3.3. Sample size calculation 

The sample size was estimated based on the number of items in the preliminary draft 

of the questionnaire – 28 items. In line with the The COnsensus-based Standards for 

the selection of health Measurement INstruments (COSMIN) guidance, an adequate 

sample when performing factor analysis would be 4-6 participants per item and at least 
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100 in total (Mokkink et al., 2018b, Terwee et al., 2018, Prinsen et al., 2018). 

Therefore, the estimated sample was 140 participants at this stage.  

8.3.4. Procedure and outcome measures 

The study activities took part after concluding the routine clinical visit with the patients. 

A comprehensive oral examination was conducted, and the participants were 

classified according to the DC/TMD classification criteria.  

The participants were then asked to complete a set of questionnaires which included 

the following:  

1. PREM-TMD: An experience questionnaire developed in collaboration with TMD 

patients to assess their healthcare experience. At this point, the PREM contained 28 

questions.  

2. Demographics form which included: age, sex, ethnicity, smoking status, alcohol 

consumption, systemic co-morbidities, employment status, education level, current 

treatment, and global improvement and satisfaction with treatment on a seven-point 

likert scale.  

3. DC/TMD symptom questionnaire: This form is used to assess TMD pain and identify 

factors that are important to the diagnosis of myalgia, arthralgia and headaches. Items 

from this questionnaire are used in the diagnostic algorithms for each disorder within 

the DC/TMD criteria (Schiffman et al., 2014).  

4. DC/TMD questionnaires: These questionnaires aim to obtain a comprehensive 

evaluation of psychological functioning and are in line with the recommendations of 

the Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials 

(IMMPACT) which suggest measuring the following domains in clinical trials assessing 
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pain: intensity, emotional functioning, general and disease specific physical 

functioning (Dworkin et al., 2005).  

a. Graded Chronic Pain Scale Version 2.0 (GCPS): This instrument consists of two 

subscales: Characteristic Pain Intensity (CPI), and pain-related interference. A final 

grade is computed to produce a Chronic Pain Grade with the following 

classification: Grade 0: none, Grade 1: low intensity pain, without disability, Grade 

2: high intensity pain without disability, Grade 3: moderately limiting, Grade 4: 

severely limiting (Von Korff et al., 1992).  GCPS scores were split into 2 categories 

in this study: high pain-related impairment (grades 3 and 4) and low disability or no 

disability at all (grades 0,1, and 2). (Manfredini et al., 2011, Manfredini et al., 2010) 

b. Jaw Functional Limitation Scale-20 (JFLS-20): This instrument is a 20-item scale 

for overall functional limitation of the masticatory system. It consists of three 

subscales: Mastication, mobility, and verbal and non-verbal communication. 

Norms have not yet been established for this instrument. However, it can be used 

to identify jaw-related functional limitations and then can be used to document 

changes over time (Ohrbach et al., 2008a, Ohrbach et al., 2008b).  

c. General Anxiety Disorder-7 (GAD-7): A measurement of anxiety. It consists of the 

seven core symptoms of generalised anxiety disorder. Response options range 

from ‘0’: not at all to ‘3’: nearly every day. Scores range from 0-21, and values of 

5, 10, and 15 represent cut-off points for mild, moderate, and severe anxiety. 

(Spitzer et al., 2006). A 10-point cut off score was used in this study to indicate 

clinically relevant anxiety, hence categorising the scores into a binary variable 

(Pieh et al., 2020, Feingold et al., 2017).  
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d. Patient Health Questionnaire-8 (PHQ-8): This instrument measures the severity of 

depressive disorders. it consists of eight of the nine criteria on which the DSM-IV 

diagnosis of depressive disorders is based (American Psychiatric Association, 

1980). Response options range from ‘0’: not at all to ‘3’: nearly every day. The 

scores range from 0-24, with values of 5, 10, 15, and 20 representing cut-off points 

for mild, moderate, moderately severe, and severe depression, respectively 

(Kroenke et al., 2009). A 10-point cut off score was also used in this study to 

indicate clinically relevant depression, hence categorising the scores into a binary 

variable (<10 and ≥10) (Pieh et al., 2020, Feingold et al., 2017) 

e. Patient Health Questionnaire-15 (PHQ-15): An instrument to assess the non-

specific physical symptoms.  Each symptom is scored from ‘0’: not bothered at all 

to ‘2’: bothered a lot. Scores of 5, 10, 15, represented cut-off points for low, 

medium, and high somatic symptom severity. (Kroenke et al., 2002). Similar to the 

previous two scales, a 10-point cut-off score was applied to establish patients with 

somatisation disorder (Bierke et al., 2016, North et al., 2019).   

8.3.5. Statistical analysis 

Statistical analysis was carried out using Stata version 17 (StataCorp, College Station, 

TX, U.S.A.). Descriptive analysis was first conducted to summarise the demographics 

and outcome scores of the sample. The skewness and kurtosis of the data were also 

tested, as well as the normality of distribution using the Shapiro-Wilkes test.    

8.3.5.I. Overall score calculation 

PREM-TMD at this stage consisted of 28 questions and one extra question assessing 

the overall experience. The response options were as follows: strongly agree, agree, 

neutral, disagree, strongly disagree and not applicable (N/A). In order to avoid having 
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the total score lowered in case of having N/A chosen, the total score was not a simple 

sum of the items but was in the form of a percentage of the total sum to the total 

maximum possible points.   

Choosing N/A does not necessarily mean that the experience was worse. For 

example, in answering the question ‘There was good coordination between the 

different clinicians who looked after my facial pain’, a “N/A” answer in this case may 

simply mean that this was the patient’s first visit, or that they happened to see the 

same clinician in subsequent visits. Therefore, in order to account for the N/A answers, 

the following scoring formula was adopted:  

Total score = 
∑  𝑖𝑡𝑒𝑚𝑠

(final numer of items x 5)−(number of NA answers x 5)
  x 100% 

8.3.5. II. Exploratory factor analysis (EFA) 

Factor analysis is perhaps one of the most commonly used statistical techniques in 

social sciences (Finch, 2020). Its models lie on a continuum, at one end is exploratory 

analysis and on the other is confirmatory analysis (CFA).  From a conceptual 

standpoint, EFA is more appropriately used when little is known about the structure 

underlying a set of observed variables (e.g., items of a new questionnaire), therefore 

urging the researcher to engage in exploratory investigation of the factor structure 

(Finch, 2020). Factor analysis is a common tool to investigate the validity of 

questionnaires and is a useful tool to reduce the number of items into latent factors 

based on commonalities within the data (Atkinson et al., 2011). The COSMIN guidance 

suggests its use to evaluate the structural validity of patient reported outcome 

measures (Mokkink et al., 2018a, Mokkink et al., 2018b, Terwee et al., 2018).  

Several steps were involved in executing factor analysis, starting with evaluating 

whether the data is suitable for this type of analysis. A pair of tests were used to that 
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end; the Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy and Bartlett's 

Test of Sphericity. The KMO index ranges from 0 to 1, with values higher than 0.50 

considered suitable for factor analysis. The Bartlett’s Test of Sphericity should be 

significant, indicating sufficient intercorrelations for factor analysis (Hair et al., 1995, 

Tabachnick and Fidell, 2007). Factor extraction was subsequently carried out using 

Principal Factor Analysis, to reduce the large number of items into factors. Two rules 

were utilised; the Kaiser’s criteria (eigenvalue > 1 rule) (Kaiser, 1960) and the Scree 

test (Cattell, 1966). The scree plot is a heuristic graph that plots the eigenvalues 

against the components. By inspecting the elbow of the plot – the point where the 

notable decline in factors levels off - the number of retained factors could be estimated 

(Ledesma et al., 2015).  

The initially extracted loadings are usually not particularly interpretable because the 

items may load on multiple factors. Therefore, factor rotation was applied next. It is a 

mathematical transformation with the aim of obtaining an interpretable factor loading 

matrix that provides a simple structure solution (Finch, 2020). Factor rotation was done 

using Olbimin (0) oblique rotation method, with a 0.45 cut-off point for factor loadings 

(John et al., 2014). Items were excluded if they had weak loadings on factors (<0.45), 

or if they cross-loaded on more than one factor. Step wise removal of items was 

performed to avoid needless item removal and therefore compromising the content 

validity of the questionnaire.   

8.3.5.III. Internal consistency reliability 

Internal consistency is the degree of the interrelatedness among the items based on 

values between 0 (no agreement) and 1 (perfect agreement). The COSMIN guidance 

recommends using Cronbach α with a minimum cut-off point of 0.7 as an acceptable 

value (Terwee et al., 2007, Mokkink et al., 2010b). George and Malley propose the 
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following criteria as well: values >0.9 are excellent, >0.8 are good, >0.7 are 

acceptable, >0.6 are questionable, >0.5 are poor and <0.5 are unacceptable (George 

and Malley.). Cronbach’s alpha coefficients were computed to assess the internal 

consistency of the overall score and of the individual factors. 

8.3.5. IV. Test-retest reliability 

It is the reliability of the instrument selected over time (Mokkink et al., 2018a). In 

general, instruments are administered at two points in time. Streiner and Norman 

recommend a period of 12-14 days as an acceptable retest period (Streiner et al., 

2016) and similar recommendations were also made by the American FDA guidance 

(2009). Interclass correlation coefficients (ICC) were calculated for the continuous 

variables; total PREM scores and the scores of the individual factors. Weighted kappa 

was used for the individual items which are ordinal variables.  

ICC values >0.75 are considered excellent, values between 0.40-0.75 are considered 

fair to good, and <0.40 are poor (Fleiss, 1986, Drenth et al., 2018). The COSMIN 

guidance also recommends a cut-off point of 0.7 (Terwee et al., 2007).   

The majority of the participants were invited to complete the questionnaire two weeks 

after the baseline visit, with the aim of getting at least 50 respondents to constitute a 

good sample size to assess test-retest reliability (Terwee et al., 2012). They were 

given the choice of a paper copy to be sent back to the research team via a pre-paid 

envelop or complete it electronically via email. 

8.3.5. IV. Associations between PREM-TMD, demographic variables and other 

psychological comorbidities.  

Data distribution was first tested for the outcomes (PREM-TMD, GCPS, GAD-7, PHQ-

8, PHQ-15 and JFLS-20) using the Shapiro-Wilk test for normality. As all data were 
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not normally distributed, non-parametric tests were used to explore the associations 

between the variables. Bivariable analysis was performed using Mann-Whitney rank 

sum test, Kruskal-Wallis test and Spearman’s correlation for continuous variables, and 

chi-square and Fisher’s exact tests for categorical variables. All tests were two-tailed 

and p-values < 0.05 were considered statistically significant.  

8.3.5.V. Missing data 

The missing data for JFLS-20, PHQ-8, GAD-7 and PHQ-15 were handled according 

to the DC/TMD scoring manual. Single imputation by the mean of the remaining items 

is suggested.  

- JFLS-20: Computation of a score with missing items is adjusted by dividing by 

number of items present. Scores can be calculated when no more than two items are 

missing from the mastication domain, one item from mobility and two from 

communication. 

- PHQ-8: The total scores can still be valid with up to three items missing. The total 

score is calculated by dividing the total sum by the number of items present and 

multiplying by 8 (as though all eight items are present).  

- GAD-7: Up to two missing items can be allowed to calculate a valid score. 

Computation is similar to PHQ-8. 

- PHQ-15: Up to five items can be missing. Computation is similar to PHQ-8.  
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8.4. Results 

8.4.1. Participants  

139 participants completed PREM-TMD and a demographics form after their routine 

clinical visits to the oral surgery and facial pain units at the Eastman Dental Institute.  

59.71% (83) of the patients who completed the study questionnaires were on their first 

visit to the Eastman, while 40.29% (56) were follow up patients. The majority of the 

participants were female (81.29 %) with a female: male ratio of 4.3:1. The mean age 

of the participants was 41.4 years (±15.0 SD) with a range of 18-79 and median of 40. 

Table 8.1 describes the participants’ characteristics in detail. The mean number of co-

morbidities and other chronic pain conditions was 0.8 (±1.1 SD) and 1.5 (±1.4 SD) 

respectively. The mean number of clinicians consulted before the first visit to the 

Eastman was 2.1 (±2.3 SD), with a range of 1-17 clinicians, including general 

practitioners (GPs) and general dental practitioners (GDPs). 

Table 8.1. Descriptive statistics of the demographic variables of the study participants. 

Variable N (%) 

Visit status  
First visit 83 (59.71%) 
Follow up visit 56 (40.29%) 

Ethnicity  
White  89 (64.03%) 

Asian  28 (20.14%) 
Black  12 (8.63%) 
Mixed 6 (4.32%) 
Other  4 (2.88%) 

Sex  

Female 113 (81.29%) 

Male 26 (18.71%) 

Marital status  

Single 67 (48.20%)   
Married 47 (33.81%) 
Living with partner 13 (9.35%) 
Divorced 8 (5.76%) 
Widowed 4 (2.88 %) 

Employment  
Employed 96 (69.06%) 
Unemployed 13 (9.35%) 
Retired 13 (9.35%) 
Homemaker 9 (6.47%) 
Student 8 (5.76%) 



255 
 

 

 

 

 

 

 

 

 

8.4.2. Psychometric properties of PREM-TMD 

PREM-TMD at this stage consisted of 28 questions plus one question about the 

general experience. Table 8.2 outlines the questions included in the pilot study and 

the response distribution for each option. The following items were of note:  

• Items 9 and 10 (The onward referrals from this clinic were timely and coordinated) 

and (There was good coordination between the different clinicians who looked after 

my facial pain). These items were largely applicable to follow up patients hence the 

high percentage of N/A answers. It was additionally noted that a large number of 

1st visit patients were answering these questions incorrectly, i.e., choosing a 

certain rating when in fact they should be choosing N/A. To correct this, the 

following note was subsequently attached to these items: ‘Choose N/A if this is 

your first visit’. It was observed that 1st visit patients were answering the question 

correctly after this addition, i.e., choosing N/A.  

• Items 26 and 27 (I was able to get urgent appointments when I needed them) and 

(I felt able to take members of my family/friends to my appointments). Both items 

had a high percentage of N/A answers (57% and 61% respectively). In this case, 

N/A indicates low relevance to the patients, therefore, both items were excluded 

Smoking status  
Never smoked 90 (64.75%) 
Previous smoker 33 (23.74%) 
Current smoker 16 (11.51%) 

Alcohol consumption  
Non-drinker 69 (49.64%) 
Drinker 70 (50.36%) 

Schooling  
School 48 (34.53%) 
Some university 14 (10.07%) 
University 43 (30.94%) 
Post graduate degree 34 (24.46%) 

DC-TMD classification   
Myalgia 68 (48.92%) 
Myalgia + IA involvement  71 (51.08%) 
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from further analysis. In relation to item 27, it was taken into consideration that 

during the SARS-CoV-2 outbreak - with several associated restrictions at the time 

- the patients may have been asked by the hospital to attend their appointments 

alone, making this percentage misleading. However, as mentioned in the previous 

chapter, the importance score for this item was low (3.75) and the participants in 

the focus groups did not highlight it strongly as an important aspect of the hospital 

experience. Therefore, after 3 rounds of patients’ input, no sufficient justification 

was found to keep this question in the final version of PREM-TMD.  

• Item 28 (I felt able to give feedback to the hospital about my visits). Several 

participants mentioned that they felt this question was unnecessary as by default 

when completing the entire PREM, they are providing feedback. This was also 

confirmed by one of the TMD experts consulted during the process of developing 

the PREM (RNR). Therefore, this item was removed from further analysis.  

8.4.2.I. Missing values  

Regarding PREM-TMD, only seven values were missing in the entire sample for seven 

participants, making a percentage of 0.17% of the entire dataset. These values were 

replaced by the integer value of the mean of the rest of the items.  

The missing values for the rest of the scales is mentioned in detail in chapter 3 section 

3.3.4.  
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Table 8.2. Candidate list of questions included in the pilot study and response distribution for each item. 

Items  SA 
(5) 

A 
(4) 

N  
(3) 

D  
(2) 

SD 
(1) 

N/A 

Domain 1: Respect for patient-centred values, preferences, and expressed needs 
 

1. I felt respected and understood 83% 15% 2% 0% 0% 0% 

2. The clinician acknowledged the impact of pain on my life 81% 15% 3% 1% 0% 0% 

3. The clinician explained the treatment options adequately 82% 15% 2% 0% 0% 1% 

4. I was involved in the decisions about my care 76% 17% 6% 0% 1% 0% 

5. The clinical visit matched my expectations 65% 20% 11% 3% 0% 1% 

Domain 2: Coordination and integration of care 
 

6. I felt I had the right clinical team for my condition 75% 17% 6% 2% 0% 0% 

7. I waited a reasonable amount of time from when I was referred until I was seen in this clinic 34% 20% 20% 15% 9% 2% 

8. The referral process to the hospital was straightforward 42% 25% 13% 9% 8% 3% 

9. The onward referrals from this clinic were timely and coordinated. 19% 15% 3% 1% 0% 62% 

10. There was good coordination between the different clinicians who looked after my facial pain 22% 10% 3% 2% 1% 62% 

11. I did not experience unexpected appointment cancellations or delays in receiving appointments 55% 15% 11% 9% 8% 2% 

12. I received reminders of my appointments in advance 73% 17% 1% 3% 2% 4% 

Domain 3: Information, communication, and education 
 

13. I received a timely diagnosis at this clinic 68% 24% 5% 2% 0% 1% 

14. I received information about my condition to a satisfactory level 74% 18% 7% 1% 0% 0% 

15. I was given enough time to ask any questions 87% 12% 0% 0% 0% 1% 

16. I was given information on how to contact my clinical team should I need to 58% 23% 13% 4% 1% 1% 

17. There is good communication with the hospital 51% 24% 14% 4% 1% 6% 

Domain 4: Physical comfort 
 

18. I was satisfied with the treatment plan decided 62% 24% 9% 4% 0% 1% 

19. The treatment options were delivered in a timely manner 62% 19% 7% 1% 1% 10% 

Domain 5: Emotional support  
 

20. I was listened to and believed during the visit 82% 14% 3% 1% 0% 0% 
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21. My clinician was reassuring and supportive 85% 10% 4% 1% 0% 0% 

22. I have confidence in my clinical team 81% 13% 6% 0% 0% 0% 

Domain 6: Transition and continuity 
 

23. I was given adequate advice to self-manage 68% 24% 7% 0% 0% 1% 

24. I feel better able to cope with my symptoms 40% 30% 22% 4% 2% 2% 

Domain 7: Access to care 
 

25. I waited a reasonable amount of time in the waiting area before being seen in clinic 65% 22% 7% 5% 1% 0% 

26. I was able to get urgent appointments when I needed them 12% 7% 13% 6% 5% 57% 

Domain 8: Involvement of family and 
friends                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
 

27. I felt able to take members of my family/friends to my appointments 17% 7% 10% 1% 4% 61% 

Domain 9: Accountability 
 

28. I felt able to give feedback to the hospital about my visits 54% 19% 10% 2% 0% 15% 

29. Overall, I am satisfied with my experience in this clinic 
 

71% 23% 6% 0% 0% 0% 

 

SA: Strongly agree. A: Agree. N: Neutral. D: Disagree. SA: Strongly disagree. N/A: Not applicable
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8.4.2. II. Exploratory factor analysis  

After amending the questionnaire according to the previous comments, 25 questions 

comprised the PREM at this stage and were used in conducting exploratory factor 

analysis.  

The value for the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was 

0.843, and the p-value for the Bartlett test of sphericity was 0.001. Both results 

confirmed the suitability of the items undergoing EFA, as the former fell over the 0.5 

cut off point, and the latter resulted in a p-value <0.05, indicating statistical 

significance.  Six factors were retained after running the analysis with eigenvalues >1. 

See figure 8.1. 

Figure 8.1. The number of retained factors after running exploratory factor analysis for 

PREM-TMD 

     LR test: independent vs. saturated: chi2(300) = 1945.05 Prob>chi2 = 0.0000
                                                                              
       Factor25         0.08030            .            0.0032       1.0000
       Factor24         0.10167      0.02137            0.0041       0.9968
       Factor23         0.12987      0.02820            0.0052       0.9927
       Factor22         0.14534      0.01547            0.0058       0.9875
       Factor21         0.20282      0.05747            0.0081       0.9817
       Factor20         0.24279      0.03997            0.0097       0.9736
       Factor19         0.28661      0.04382            0.0115       0.9639
       Factor18         0.33323      0.04663            0.0133       0.9524
       Factor17         0.34670      0.01347            0.0139       0.9391
       Factor16         0.45442      0.10772            0.0182       0.9252
       Factor15         0.47521      0.02079            0.0190       0.9070
       Factor14         0.50102      0.02581            0.0200       0.8880
       Factor13         0.58057      0.07956            0.0232       0.8680
       Factor12         0.64102      0.06045            0.0256       0.8448
       Factor11         0.67833      0.03731            0.0271       0.8191
       Factor10         0.74019      0.06186            0.0296       0.7920
        Factor9         0.87351      0.13332            0.0349       0.7624
        Factor8         0.92142      0.04791            0.0369       0.7275
        Factor7         0.98466      0.06325            0.0394       0.6906
        Factor6         1.08348      0.09882            0.0433       0.6512
        Factor5         1.30076      0.21727            0.0520       0.6079
        Factor4         1.57791      0.27715            0.0631       0.5558
        Factor3         1.89141      0.31350            0.0757       0.4927
        Factor2         2.25178      0.36036            0.0901       0.4171
        Factor1         8.17498      5.92320            0.3270       0.3270
                                                                              
         Factor      Eigenvalue   Difference        Proportion   Cumulative
                                                                              

    Rotation: (unrotated)                        Number of params =        135
    Method: principal-component factors          Retained factors =          6
Factor analysis/correlation                      Number of obs    =        139
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Next, factor rotation was applied to give an interpretable factor loading matrix that 

provides a simple structure solution. Oblimin (0) rotation method with a 0.45 as cut-off 

point was applied. Figure 8.2 outline the factor loadings for each item. The following 

observations were noted: 

• Items 5, 23,19 have weak loading on their factors. 

• Item 1 is cross loading on factor 1 and factor 3. 

• Item 12 is the only item in factor 6. 

Figure 8.2. Factor loadings for the items of PREM-TMD using EFA with Oblimin rotation 

method. 

 

       Items grouped into factors.     Items with weak loadings (below the 0.45 cut-off point).      Items cross loading 
on two factors.         A single item in one factor.  

Stepwise removal of items 5, 19, 12 and 23 was undertaken. After which, a good 

solution was achieved with five factors and 21 questions. The results were also 

confirmed by examining the accompanying scree plot. Figure 8.3 outlines the factor 

loadings after excluding items (5,19,12,23), figures 8.4 and 8.5 are the accompanying 

                                                                                            
         premq12     0.1070    0.0704   -0.0827    0.0361   -0.0231    0.8365        0.2898 
          premq9    -0.0358    0.0202   -0.0686    0.0812    0.9440    0.0202        0.0904 
         premq10     0.0670   -0.0396    0.0443   -0.0722    0.9504   -0.0394        0.0973 
         premq25     0.1923   -0.0671   -0.2434    0.5884   -0.2139   -0.1370        0.5291 
         premq15     0.3447   -0.0780   -0.2282    0.5890    0.0034   -0.0409        0.5210 
         premq11     0.0396    0.0474    0.0714    0.6466    0.0204    0.4184        0.3719 
          premq7    -0.2939    0.0376    0.2244    0.6802    0.0392   -0.0224        0.4503 
          premq8    -0.1244    0.0249    0.1198    0.7384    0.0765   -0.0234        0.4200 
         premq19    -0.0302    0.3084    0.3353    0.1419    0.1092    0.1715        0.6396 
         premq23     0.1592    0.3529    0.4144    0.0494   -0.1179    0.0650        0.4796 
          premq1     0.4786   -0.1213    0.6070   -0.0087   -0.0050    0.0564        0.2986 
          premq4     0.1571    0.1694    0.6592    0.1670    0.0131   -0.1447        0.2423 
          premq3     0.1516    0.1449    0.7179    0.0735   -0.0118   -0.1038        0.2442 
          premq5     0.2537    0.4010    0.1295    0.1952    0.0895   -0.2054        0.4654 
         premq13     0.0864    0.5369    0.3225    0.1588   -0.0391   -0.1227        0.3386 
         premq18     0.1774    0.6293    0.2184    0.0514   -0.0176    0.0267        0.3122 
         premq24    -0.0281    0.6339    0.2936   -0.0375   -0.0662    0.0553        0.4285 
         premq17    -0.1217    0.6801    0.0225   -0.1141    0.0803    0.2641        0.4980 
         premq16     0.1026    0.7094   -0.4098    0.0413    0.0181   -0.0338        0.4550 
          premq6     0.4461    0.3874   -0.0493    0.0654    0.0137   -0.2871        0.4206 
         premq14     0.5010    0.3869    0.1035    0.1720    0.0756   -0.0308        0.2815 
          premq2     0.7181   -0.0234    0.2499   -0.0850   -0.0023    0.0576        0.3490 
         premq22     0.7833    0.1450    0.1178    0.0049    0.0083   -0.0681        0.1853 
         premq20     0.8887    0.0105    0.0455   -0.0339   -0.0205    0.0415        0.1889 
         premq21     0.9614   -0.0200   -0.0613    0.0158    0.0147    0.0428        0.1227 
                                                                                            
        Variable    Factor1   Factor2   Factor3   Factor4   Factor5   Factor6    Uniqueness 
                                                                                            

Rotated factor loadings (pattern matrix) and unique variances sorted
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scree plot and the final correlation matrix of the remaining items, and table 8.3 outlines 

the final version of PREM-TMD.  

Figure 8.3. Factor loadings after stepwise exclusion of 4 items of PREM-TMD using EFA 
with Oblimin rotation.  

 

Figure 8.4. Scree plot of the retained factors of the final version of PREM-TMD 

 

 

                                                                                  

          premq9    -0.0286   -0.0734    0.0255    0.0873    0.9463        0.0862 

         premq10     0.0611    0.0503   -0.0448   -0.0714    0.9541        0.0903 

         premq25     0.2385   -0.1553   -0.1636    0.5905   -0.2126        0.5507 

         premq15     0.3708   -0.1905   -0.1095    0.5951    0.0168        0.5175 

         premq11    -0.0052    0.0058    0.1373    0.6488    0.0477        0.5190 

          premq7    -0.2962    0.2548    0.0370    0.6622    0.0230        0.4574 

          premq8    -0.1320    0.1517    0.0431    0.7314    0.0776        0.4082 

         premq13     0.1397    0.3886    0.4407    0.1729   -0.0421        0.3667 

         premq18     0.2093    0.2718    0.5652    0.0675   -0.0195        0.3299 

         premq24     0.0014    0.2885    0.6219   -0.0093   -0.0526        0.4266 

         premq16     0.1933   -0.3825    0.7118    0.0800   -0.0059        0.4251 

         premq17    -0.1384    0.0443    0.7450   -0.0948    0.0619        0.4733 

          premq1     0.3765    0.6470   -0.0837   -0.0379    0.0024        0.3164 

          premq4     0.1407    0.7476    0.0712    0.1450    0.0068        0.2342 

          premq3     0.0934    0.8273    0.0828    0.0472   -0.0187        0.1800 

          premq6     0.5255    0.0641    0.2439    0.0834    0.0092        0.5208 

         premq14     0.5372    0.1585    0.3237    0.1864    0.0805        0.2781 

          premq2     0.6663    0.2664    0.0046   -0.0991    0.0019        0.3730 

         premq22     0.7950    0.1632    0.0917   -0.0002    0.0045        0.1871 

         premq20     0.8744    0.0658    0.0054   -0.0426   -0.0214        0.1952 

         premq21     0.9552   -0.0453   -0.0252    0.0094    0.0156        0.1281 

                                                                                  

        Variable    Factor1   Factor2   Factor3   Factor4   Factor5    Uniqueness 

                                                                                  

Rotated factor loadings (pattern matrix) and unique variances sorted
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Figure 8.5. Correlation matrix of the remaining items of PREM-TMD. 

 

 

Table 8.3. The final version of PREM-TMD. 

 Factor 1 (Emotional support)   

1 (21) My clinician was reassuring and supportive 

2 (2) The clinician acknowledged the impact of pain on my life 

3 (20) I was listened to and believed during the visit 

4 (22) I have confidence in my clinical team 

5 (6) I felt I had the right clinical team for my condition 

6 (14) I received information about my condition to a satisfactory level 

 Factor 2 (Respect for patient-centred values, preference and needs) 

7 (1) I felt respected and understood 

8 (4) I was involved in the decisions about my care 

9 (3) The clinician explained the treatment options adequately 

 Factor 3 (Information, communication, and education)  

10 (13) I received a timely diagnosis at this clinic 

11 (16) I was given information on how to contact my clinical team should I need to 

12 (17) There is good communication with the hospital 

13 (18) I was satisfied with the treatment plan decided 

14 (24) I feel better able to cope with my symptoms 

 Factor 4 (Access to care)  

15 (7) I waited a reasonable amount of time from when I was referred until I was seen 
in this clinic 

16 (8) The referral process to the hospital was straightforward 

17 (11) I did not experience unexpected appointment cancellations or delays in 
receiving appointments 
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18 (25) I waited a reasonable amount of time in the waiting area before being seen in 
clinic 

19 (15) I was given enough time to ask any questions 

 Factor 5 (Coordination of care)  

20 (9) The onward referrals from this clinic were timely and coordinated. 

21 (10) There was good coordination between the different clinicians who looked after 
my facial pain 

  
  

 29. Overall, I am satisfied with my experience in this clinic 

 

After amending the PREM according to the previous comments, the final questionnaire 

contained 21 questions with a maximum point score of 105, making the total score 

calculation formula as follows: 

Total score = 
∑  𝑖𝑡𝑒𝑚𝑠 1−21

105−(number of NA answers x 5)
  x 100% 

This formula shall be included as a footnote with the PREM to guide and facilitate total 

score calculation in future use of the PREM. Appendix 7 shows the final version of 

PREM-TMD.  

After applying the formula to the current sample, the mean experience score was 

89.6% (±9.1% SD), with the scores ranging from 53.3% to 100% positive experience. 

Additionally, a statistically significant and strong Spearman’s correlation was observed 

between the total computed score and item 29 (Overall, I am satisfied with my 

experience in this clinic) (r= 0.66, p value .0001). This feeds into supporting the 

convergent validity of PREM-TMD. Figure 8.6. shows the response distribution for 

each item of the final version of PREM-TMD.  
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Figure 8.6. The response distribution for each item in the final version PREM-TMD 

Domain 1: Emotional support  
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Domain 2 (Respect for patient-centred values, preference and needs) 
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Domain 4 (Access to care)  
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Domain 5 (Coordination of care)  
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8.4.2.III. Internal consistency reliability 

Cronbach α was calculated to evaluate the internal consistency of the overall 

questionnaire, and the individual factors as well. Overall Cronbach α was 0.7285. 

Cronbach α for factor 1 (Emotional support) was 0.9020, factor 2 (Respect for patient-

centred values, preference and needs) was 0.8590, factor 3 (Information, 

communication, and education) was 0.736, factor 4 (Access to care) was 0.6600, and 

factor 5 (Coordination of care) was 0.9036. All the values fell above the 0.7 cut-off 

point for acceptable Cronbach α values, except for factor 4 with a ‘questionable’ value 

of 0.66. 

8.4.2. IV. Test-retest reliability 

50 participants returned the questionnaires to evaluate test-retest reliability (9M, 41F). 

All the participants preferred to be sent the questionnaire via email. The email was 

sent two weeks after the participants’ in-hospital visit, and a reminder was sent the 

following week for the non-responders. None of the patients attended any additional 
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clinical visits during this period; therefore, the measured construct (hospital experience 

in this case) is assumed to be stable between the two time points. 

The agreement between both questionnaires, at baseline and two weeks later, was 

computed using ICC for the total score and scores for the individual factors. Two-way 

random effects model was used as systematic differences are considered part of the 

measurement error (McGraw and Wong, 1996, Terwee et al., 2007). Weighted kappa 

using quadratic weights was calculated for the individual items.  

ICC for the total score of PREM-TMD was 0.732. ICC for the individual factors were 

0.734, 0.479, 0.758, 0.754 and 0.799 for factors 1,2,3,4 and 5 respectively. All the 

values fall above the 0.70 cut off point, expect for factor 2, with a fair ICC of 0.479.  

Table 8.4 outlines the Cronbach α and ICC for the overall PREM and individual factors 

and weighted kappa values for each item individually.  
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Table 8.4. Cronbach α, ICC and weighted kappa associated with PREM-TMD. 

Items Cronbach α ICC (95% CI) Weighted kappa (95% CI) 

All items (overall) 0.7285 0.732* (0.27-0.88)  

Factor 1 (Emotional support)   0.9020 0.734* (0.28-0.88)  

1. My clinician was reassuring and supportive  0.36* (0.026-0.684) 

2. The clinician acknowledged the impact of pain on my life  0.62* (0.360-0.880) 
3. I was listened to and believed during the visit   0.62* (0.372-0.860) 
4. I have confidence in my clinical team   0.53* (0.318-0.744) 
5. I felt I had the right clinical team for my condition   0.55* (0.300-0.790) 
6. I received information about my condition to a satisfactory level   0.53* (0.350-0.707) 

Factor 2 (Respect for patient-centred values, preference and needs) 0.8590 0.479* (0.10-0.70)  

7. I felt respected and understood  0.42* (0.063-0.774) 

8. I was involved in the decisions about my care  0.11 (-0.098-0.311) 
9. The clinician explained the treatment options adequately   0.18 (-0.044-0.396) 

Factor 3 (Information, communication, and education)  0.736 0.758* (0.38-0.89)  

10. I received a timely diagnosis at this clinic  0.27* (0.048-0.497) 

11. I was given information on how to contact my clinical team should I need to  0.47* (0.198-0.732) 
12. There is good communication with the hospital   0.39* (0.107-0.680) 
13. I was satisfied with the treatment plan decided   0.37* (0.088-0.649) 
14. I feel better able to cope with my symptoms   0.41* (0.211-0.602) 

Factor 4 (Access to care)  0.66 0.754* (0.56-0.86)  

15. I waited a reasonable amount of time from when I was referred until I was 
seen in this clinic 

 0.38* (0.052-0.706) 

16. The referral process to the hospital was straightforward  0.63* (0.362-0.898) 
17. I did not experience unexpected appointment cancellations or delays in 
receiving appointments 

  0.55* (0.244-0.860) 

18. I waited a reasonable amount of time in the waiting area before being seen 
in clinic 

  0.66* (0.406-0.907) 

19. I was given enough time to ask any questions   0.36* (0.104-0.622) 

Factor 5 (Coordination of care)  0.9036 0.799* (0.65-0.89)  

20.The onward referrals from this clinic were timely and coordinated.  0.70* (0.490-0.900) 

21. There was good coordination between the different clinicians who looked 
after my facial pain 

 0.54* (0.276-0.803) 

Overall, I am satisfied with my experience in this clinic   0.33* (0.066-0.597) 
* Associated p value <0.05     
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8.4.3. Associations between PREM-TMD, demographic variables and 

psychological comorbidities.  

129 participants completed the entire set of questionnaires at this stage. Shapiro-

Wilkes was conducted to evaluate normality in the data. All the variables did not have 

a normal distribution, therefore non-parametric tests were used in this instance. The 

skewness (the degree of deviation from the median or the extent to which a variable’s 

distribution is symmetrical) (Scott and Mazhindu, 2005) and kurtosis (a measure of 

whether the distribution is too peaked) (Hair et al., 1995) were also tested. All the 

variables had acceptable values with none outside the range of -1-1 for kurtosis and 

skewness. Values falling outside these cut off points indicate distributions that are too 

flat or too peaked, or with a substantially skewed distribution. Table 8.5 describes the 

mean, median, kurtosis and skewness values of the variables.  

Table 8.5. Mean, median, skewness and kurtosis values of the study variables. 

Variable Mean (SD) Median  Skewness Kurtosis 

Premq1 4.80 (0.46) 5.0 0.0000  0.0000 

Premq2 4.74 (0.59) 5.0 0.0000  0.0000 

Premq3 4.77 (0.62) 5.0 0.0000  0.0000 

Premq4 4.68 (0.65) 5.0 0.0000 0.0000 

Premq6 4.67 (0.67) 5.0 0.0000 0.0000 

Premq7 3.50 (1.43) 4.0 0.0082  0.0191 

Premq8 3.78 (1.43) 4.0 0.0000 0.6322 

Premq9 1.61 (2.15) 0.0 0.0036 0.0000 

Premq10 1.58 (2.15) 0.0 0.0013  0.0000 

Premq11 3.91 (1.45) 5.0 0.0000  0.7753 

Premq13 4.58 (0.78) 5.0 0.0000  0.0000 

Premq14 4.66 (0.64) 5.0 0.0000  0.0004 

Premq15 4.83 (0.56) 5.0 0.0000  0.0000 

Premq16 4.28 (1.05) 5.0 0.0000  0.0001 

Premq17 3.98 (1.41) 4.0 0.0000  0.0025 

Premq18 4.43 (0.87) 5.0 0.0000  0.0000 

Premq20 4.78 (0.53) 5.0 0.0000  0.0000 

Premq21 4.80 (0.54) 5.0 0.0000  0.0000 

Premq22 4.74 (0.59) 5.0 0.0000  0.0000 

Premq24 3.93 (1.15) 4.0 0.0000  0.0049 

Premq25 4.43 (0.96) 5.0 0.0000  0.0008 

Premq29 4.64 (0.60) 5.0 0.0000  0.0522 

Total score 0.90 (0.09) 0.92 0.0000  0.0235 

GCPS 2.46 (1.18) 2.0 0.6684          0.0000   
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CPI 56.02 (22.40) 60.0 0.0409          0.0205 

PHQ8 8.96 (6.60) 8.0 0.0255          0.0159  

GAD7 8.14 (6.41) 7.0 0.0353         0.0001  

PHQ15 9.58 (5.68) 8.5 0.0182     0.1974  

JFLS20 3.11 (2.26) 3.14 0.0693          0.0354  

Age 39.90 (14.28) 37.0 0.0209          0.1400 

Comorbidities 0.79 (1.12) 0.0 0.0000 0.0000          

Other CP 1.50 (1.45) 1.0 0.0011          0.6322  

Onset 7.49 (7.99) 4.0 0.0000          0.0002  

GIS 1.22 (1.68) 0.0 0.0002          0.0001  
Premq: PREM-TMD question. CP: chronic pain conditions. CPI: characteristic pain intensity. GIS: Global 
improvement and satisfaction with treatment.  

The mean age of the participants was 39.9 years (±14.28 SD), with a median of 37. 

The majority of them were female patients (82.17%) and just under two thirds were 

first visit patients (59.7%) as opposed to follow up visits (40.3%). Around a third had 

no depression and minimal anxiety (29.46% and 35.66% respectively), with the 

remaining participants ranging from mild to severe anxiety and depression. The mean 

number of co-morbidities and other chronic pain conditions in this cohort was 0.79 

(±1.1 SD) and 1.49 (±1.5 SD) respectively. The majority of the patients were using a 

combination of treatments at the time (62.02%), while 15.50% were not receiving 

active treatment. 20.94% of the participants reported improvement in their symptoms 

in comparison to their previous visits, and only 1.55% reported minimal worsening of 

their symptoms.  Table 8.6 describes the demographic distribution of the participants 

in detail.  

In order to identify any associations with the final PREM-TMD score, bivariable 

analysis was conducted with the demographic characteristics and the total scores of 

other scales. The results show very few significant associations between PREM-TMD 

total score and the rest of the variables. Those with a significant p-value were the 

Spearman’s correlations between PREM-TMD and CPI (p-value=0.0199, r= -0.20), 

and PREM-TMD and JFLS (p-value=0.0235, r=-0.19). Spearman’s correlations were 

negative, signifying reduced PREM-TMD score with higher values of these variables. 



273 
 

Despite the significant p-value, the strength of correlation appears to be weak. 

Additionally, a statistically significant difference was detected between PREM-TMD 

scores of the first visit and follow up patients as shown by the Mann-Whitney rank test 

(p-value=0.0380). First visit patients were found to have higher scores than follow up 

patients. Tables 8.6 and 8.7 show the tests conducted and the results in detail.  

Table 8.6. Analysis of the associations between PREM-TMD, demographic data, pain, 

anxiety, depression, and somatisation levels (categorical variables) 

Study variable N (%) P value  
a Visit status 
- First visit 
- Follow up  

 
77 (59.7%) 
52 (40.3%) 

0.0380* 

b Ethnicity 
- White 
- Asian  
- Black 
- Mixed 
- Other  

 
84 (65.12%) 
27 (20.93%) 
9 (6.98%) 
5 (3.88%) 
4 (3.10) 

0.7362 

a Sex 
- Male 
- Female 

 
23 (17.83%) 
106 (82.17%) 

0.5518 

b Marital status 
- Single  
- Married 
- Living with partner 
- Divorced 
- Widowed 

 
64 (49.61%) 
43 (33.33%) 
13 (10.08%) 
6 (4.65%) 
3 (2.33%) 

0.5738 

b Employment  
- Employed 
- Unemployed 
- Retired 
- Homemaker 
- Student 

 
93 (72.09%) 
12 (9.30%) 
7 (5.43%) 
9 (6.98%) 
8 (6.20%) 

0.1815 

b Smoking status 
- Never smoked 
- Previous smoker 
- Current smoker 

 
84 (65.12%) 
31 (24.03%) 
14 (10.85%) 

0.1530 

a Alcohol consumption 
- Non-drinker 
- Drinker 

 
61 (47.29%) 
68 (52.71%) 

0.4883 

b Schooling  
- School  
- Some university 
- University 
- Post graduate  
 

 
42 (32.56%) 
13 (10.08%) 
40 (31.01%) 
34 (26.36%) 

0.2211 

a DC-TMD classification 
- Myalgia 

 
62 (48.06%) 

0.5960 
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- Myalgia+ IA involvement 67 (51.94%) 
b GIS 
- First visit 
- Very much improved 
- Much improved 
- Minimally improved 
- No change 
- Minimally worse 
- Much worse 
- Very much worse 

 
77 (59.69%) 
9 (6.98%) 
7 (5.43%) 
11 (8.53%) 
23 (17.83%) 
2 (1.55%) 
0 (0%) 
0 (0%) 

0.1191 

b GCPS  
- Grade 1 
- Grade 2 
- Grade 3 
- Grade 4 

 
37 (28.68%) 
32 (24.81%) 
24 (18.60%) 
36 (27.91%) 

0.1516 

a GCPS (binary)  0.1511 
-Grade 1,2 69 (53.5%)  
-Grade 3,4 60 (46.5%)  
bPHQ-8 levels 
- No depression 
- Mild 
- Moderate 
- Moderately severe 
- Severe 

 
38 (29.46%) 
40 (31.01%) 
24 (18.60%) 
16 (12.40%) 
11 (8.53%) 

0.9581 

aPHQ-8 (10 cut-off point)  0.8355 
-<10 78 (60.47%)  
-≥10 51 (39.53%)  
bGAD-7 levels 
- Minimal anxiety 
- Mild 
- Moderate 
- Severe 

 
46 (35.66%) 
36 (27.91%) 
24 (18.60%) 
23 (17.83%) 

0.2535 

aGAD-7 (10-cut off point)  0.0476 
-<10 82 (63.57%)  
-≥10  47 (36.43%)  
bPHQ-15 levels 
- Minimal 
- Low 
- Medium 
- High 

 
23 (17.83%) 
51 (39.53%) 
30 (23.26%) 
25 (19.38%) 

0.0795 

aPHQ-15 (10 cut-off point)  0.7262 
-<10 74 (57.36%)  
-≥10 55 (42.64%)  
b Treatment strategies 
- No active treatment 
- Physiotherapy 
- Acupuncture 
- Splint 
- Medications 
- CBT 
- Mix  

 
20 (15.50%) 
21 (16.28%) 
2 (1.55%) 
2 (1.55%) 
4 (3.105) 
0(0%) 
80 (62.02%) 

0.5242 

a: Mann-Whitney rank sum test. b: Kruskal-Wallis equality of proportions rank test. * p-value <0.05 indicating 
statistical significance.  
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Table 8.7. Analysis of the associations between PREM-TMD, demographic data, pain, 

anxiety, depression, and somatisation levels (continuous variables). 

Study variable Mean (SD) Median Range P value Spearman’s rho 
(95% CI) 

c Age 39.9 (14.3)  37 18-74 0.5196 r= 0.057 
(-0.122-0.233) 

c GCPS  2.5 (1.2) 2.0 1-4 0.0412* 
 

r= -0.18 
(-0.347- -0.002) 

c CPI 56.0 (22.4) 60.0 3.33-96.67 0.0199*  
 

r= -0.205 
(-0.369- -0.028) 

c JFLS  3.1 (2.3) 3.14 0-8.47 0.0235*  
 

r=-0.19 
(-0.364- -0.022) 

cPHQ-8  8.96 (6.6) 8.0 0-24 0.9693 r= -0.003 
(-0.181-0.175) 

cGAD-7 8.1 (6.4) 7.0 0-21 0.1425 r= 0.130 
(-0.049-0.301) 

c PHQ-15 9.58 (5.7) 8.5 0-24 0.2479 r= -0.102  
(-0.275-0.077) 

c Co-morbidities 0.79 (1.1) 0 0-6 0.1457 r= 0.129 
(-0.050-0.300) 

c Other CP†  1.49 (1.5) 1.0 0-6 0.8410 r= 0.018 
(-0.161-0.195) 

c Time of onset 7.5 (7.9) 4.0 0.05-38 0.6866 r= 0.036 
(-0.143-0.212) 

c: Spearman's correlation. †: chronic pain conditions. *: p-value <0.05 indicating statistical significance. r: 
Spearman’s rho. 

8.5. Discussion  

The present chapter described the development and initial validation of a Patient 

Reported Experience Measure for patients with Temporomandibular Disorders 

(PREM-TMD), a brief measure to evaluate the experience of adult patients with pain 

related TMD within the healthcare services. This instrument was developed for use in 

service evaluation, audits, and clinical research. The structural validity, internal 

consistency and test-retest reliability were explored in this chapter, all generating 

satisfactory results according to the COSMIN initiative guidance.  

The domains of the instrument captured the experience in terms of emotional support, 

respect for patient centred values, adequacy of information provided, prompt access 

to care and coordination of care. It initially covered 9 domains containing 52 questions, 

however, with patient and experts’ input, and subsequent statistical validation, five 
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domains with 21 questions were deemed suitable to cover the patient experience 

within the healthcare services. This framework differed slightly than the one suggested 

by the NHS, where involvement of family and friends and physical comfort were not of 

paramount importance to TMD patients. The former domain was debated extensively 

with the patients in the focus groups and cognitive interviews, and the general 

consensus was that most of the patients attend their clinical appointments alone 

anyway. Similarly for the other domain, where the physical surroundings were of lesser 

importance to receiving enough information or a satisfactory treatment plan, for 

example. Nevertheless, both domains were kept in later stages to avoid premature 

elimination. However, after another round of patient input in the form of a pilot study 

to explore the psychometric properties, the former domain was omitted, and the 

questions of the later domain were best suited under different factors.  It is worth noting 

that a comments box was attached to the bottom of instrument as well, providing the 

patients with the opportunity to elaborate on certain points if they wish.  

The scoring method chosen generated a percentage, with scores closer to 100% 

representing better experiences. In addition to accounting for the possible “not 

applicable” responses, a score in the form of a percentage may be more intuitive than 

the simple sum of items in judging the positiveness of the experience. The mean 

experience score in this study was 89.6%, indicating a largely very positive experience 

at the Eastman Dental Hospital. High scores were marked especially in association 

with the items addressing the interaction with the clinicians, such as items about the 

doctors being supportive, understanding and interested. The percentages associated 

with the response options “Strongly disagree” and “Disagree” were generally low, 

ranging from 0%-24% in total for both options together. The upper value of this range 

is associated with the item regarding waiting times since being referred to getting an 
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appointment at the hospital. When answering this particular question, many patients 

acknowledged the circumstances surrounding the NHS in terms of dealing with the 

aftermath of SARS-CoV-2 outbreak at the time of the study. However, it might be an 

area of interest to investigate in the future with the aim of improving this aspect of care 

for the patients.   

The underlying structural layout was identified by exploratory factor analysis (EFA), 

where five factors were suggested. EFA is deemed suitable when the researcher has 

little or no prior information regarding the expected latent structure underlying a set of 

questions (Finch, 2020). Although some information was available regarding the 

expected number of factors, as defined by the NHS experience framework and the 

associated PREMs which used it as a basis (Bosworth et al., 2015), the items of this 

questionnaire were however new, and the relationships between them were 

unexplored. Therefore, EFA was applied in this case. The stability of this solution could 

be confirmed in future research using confirmatory factor analysis.  

Two aspects of reliability were also studied in the present chapter, internal 

consistency, and test-retest. The overall Cronbach α and interclass correlation 

coefficient were 0.07285 and 0.732, both confirming good reliability of the instrument. 

The patients were asked to complete the questionnaire two weeks after the baseline 

visit. None of the participants were expected to have another clinical visit within this 

time period, therefore, the corresponding answers represented the proceedings of the 

clinical visit in question and the stability of the construct (the hospital experience) could 

be assumed. 

The content validity was assessed in previous phases of this research. Considering 

that the other measurement properties could be negatively affected by the lack of 
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content validity, the FDA and COSMIN initiatives recommend its evaluation early on 

(Terwee et al., 2018). Patients and professionals in this study were asked about the 

relevance, comprehensibility, and comprehensiveness of the questions during the 

previous qualitative component, thereby ensuring good content and face validity of the 

instrument.  

One of the strengths associated with PREMs, was the objective manner in which they 

measure the experience as compared to satisfaction surveys (Kingsley and Patel, 

2017). In the present study, demographic variables such as age, ethnicity, gender, 

schooling level, and psychological co-morbidities such as anxiety, depression and 

somatisation had no influence on the final experience scores. The factors which were 

found to have an association were the visit status, characteristic pain intensity (CPI) 

and JFLS-20 scores. Some of the patients who attended follow up appointments have 

been under the care of the hospital for extended periods of time. Expectedly, they may 

have been exposed to wider facets of care, such as onward referrals and seeing 

different clinicians during follow up appointments. Therefore, it was more likely that 

they faced more problems while under the care of the same service in comparison to 

patients attending their first appointments, thereby affecting their experience scores. 

Additionally, chronic pain patients usually seek professional help when the pain 

intensifies, and interference in life urges them to seek treatment (Majedi et al., 2020). 

As such, the patients in this study may have attended their clinical visits with a sense 

of frustration at the effect the pain was having on their lives, which in turn may have 

influenced their perception of a positive clinical experience.   

There were a number of limitations associated with the present study. The 

psychometric properties investigated so far appear to be sound. However, it still 

requires additional psychometric testing to establish other aspects such as 
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interpretability of the score, and responsiveness. Other limitations were related to the 

sample size used. Exploratory factor analysis in general is a technique for large 

samples (Kyriazos, 2018). The definition of a large and sufficient sample is still 

however debatable. The sample used in the present study was adequate according to 

the recommendations of the COSMIN initiative. However, in future research, it may be 

worthwhile to use a larger sample size to confirm the suitability of the suggested factor 

solution and establish a comprehensive profile of the associated psychometric 

properties. Finally, the participants for this study were recruited from a tertiary care 

centre in the UK which operates within the structure of the NHS, and the newly 

developed PREM was a reflection of their views and experiences. Therefore, if the 

instrument is applied in other contexts, caution should be exercised in interpreting the 

results.  

8.6. Conclusions 

PREM-TMD is a brief and easy to complete instrument used to assess the hospital 

experience of patients with pain related TMD. It can be useful in service evaluation 

schemes, audits, and clinical research. Although more psychometric testing is 

required, the structural validity, internal consistency and test-retest reliability are 

satisfactory, and the instrument shows promise in assisting facial pain services in 

examining their performance.  

The present study was an initial step in the validation of PREM-TMD. Further research 

is recommended to establish the other psychometric properties, and to determine the 

feasibility of implementing this instrument in routine clinical practice.  
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Chapter 9. General discussion and future work 

9.1. Summary  

The field of patient reported experience measures (PREMs) has been continuously 

evolving over the last few decades. They have gained international recognition as an 

indicator of quality due to several attributes such as the ability to obtain a 

comprehensive view of healthcare as perceived by the users. This patient-level 

information could drive service improvement strategies and be used as a measure for 

public reporting and benchmarking of health institutions (Bull et al., 2019). The 

measured patient experience provides factual and reliable data that can be used to 

stimulate quality enhancing actions, measure patient centredness, determine positive 

modifications, and evaluate new services (De Rosis et al., 2020).  

Numerous PREMs have been established in multiple settings and contexts. However, 

none were found to evaluate the experience of patients with temporomandibular 

disorders, or indeed facial pain within the context of clinical care. Hence this piece of 

research aimed to create and validate a Patient Reported Experience Measure for 

patients with Temporomandibular disorders (PREM-TMD). The project was planned 

to include both qualitative and quantitative components in a mixed methods design. 

The qualitative part offered several elements, starting with a qualitative evidence 

synthesis which analysed the recorded experiences of TMD patients in the literature. 

The results of the systematic reviews outlined in chapters 4 and 5, pooled data from 

20 qualitative studies exploring the effects TMD could have on patients’ lives and their 

encounters within healthcare. In line with the reports of other chronic pain patients, the 

clinical experience is important to this group as well, and some aspects seem to affect 

their ability to cope with the symptoms such as receiving a diagnosis and being 
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understood and listened to by healthcare professionals. The information gathered from 

this review served multiple purposes. Firstly, it helped develop the topic guide used in 

subsequent stages of the research. Secondly, it complemented the data gathered from 

the focus groups later on, thus ensuring data triangulation and collection from multiple 

sources. And finally, it helped meet an important element in the development of patient 

reported measures, which is input from the relevant literature. Input form the target 

population and domain experts was collected later on.  

The subsequent qualitative study reported in chapter 6 explored the experiences of 

the patients with the NHS in England when seeking treatment for their symptoms. A 

series of three focus groups was held remotely with 15 patients who described their 

clinical journey and highlighted the aspects of care which were important to them. 

Guided by the NHS patient experience framework, the items of the new PREM were 

generated. This framework was adopted as it included the elements regarded as 

essential for all patients within the NHS. It was based upon the principles of patient 

centred care as suggested by the Picker’s Institute, and was used as basis for other 

PREMs, such as the one for patients with rheumatoid arthritis (RA) and other 

rheumatic conditions (Bosworth et al., 2015). The questions of the new instrument 

were generated from the data gathered in the focus groups and the preceding 

systematic review. The candidate list of questions was circulated to six healthcare 

professionals who deal with TMD patients regularly and were invited to comment on 

the list of questions for suitability and relevance. The alterations made according to 

these comments are detailed in chapter 7 which also reported the results of the 

subsequent cognitive testing in collaboration with the patients. The contribution from 

these three sources – previous literature, target population and domain experts- 

established good content and face validity. It also ensured that the questions were 
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relevant and suitable for the target population, and important questions were not being 

missed.  

Chapter 8 described the qualitative component of the research, where a questionnaire-

based study was designed to explore some psychometric properties associated with 

the new PREM; structural validity, internal consistency, and test-retest reliability. All 

the properties gave satisfactory results, thereby providing positive evidence to support 

the suitability of the new instrument in measuring the experience of TMD patients 

within healthcare. This chapter also explored the relationships between the measured 

experience and other variables, such as demographic data, pain levels and 

psychological co-morbidities. Very few associations were discovered, which in turn 

supported the initial suggestion that PREMs measure the experience in an objective 

and focused manner.  

The Patient Reported Outcome Measures (PROMs) used in this project to measure 

pain, functional limitation, and psychological distress were common PROMs 

recommended by the DC/TMD initiative to gain a comprehensive assessment of the 

physical and psychological functioning of TMD patients. While this classification 

criterion is closest to a gold standard and is very popular among researchers (as 

outlined in chapter 2), some of the PROMs suggested needed additional evidence of 

psychometric testing in a TMD population. Chapter 3 described a cross sectional study 

to explore the structural validity and internal consistency reliability of four common 

PROMs in a TMD population: Patient Health Questionnaire 8 and 15 (PHQ 8,15), 

General Anxiety Disorder-7 (GAD-7) and Jaw Functional Limitation Scale 20 (JFLS-

20). The results were satisfactory, and positive evidence was obtained for their use in 

a TMD population. Hence, they were used with confidence in the subsequent phases. 
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The strengths of this piece of research included patient involvement in multiple steps 

during the development of the new PREM. While developers might opt out of involving 

patients due to the added cost, time and complexity to the research, it is however 

strongly recommended in several guidelines, such as the American Food and Drug 

Administration (FDA, 2009), and the COnsensus-based Standards for the selection of 

health Measurement INstruments (COSMIN) (Mokkink et al., 2018a, Terwee et al., 

2018). In this study patients were involved in item generation, item reduction and 

improvement, and during psychometric testing. Another strength was the use of 

validated PROMs. Where PROMs did not have sufficient evidence of validity in a TMD 

population, additional testing was conducted for the purposes of this study. This new 

evidence could be a welcome addition to the current literature and useful for other 

researchers to make more informed choices when selecting PROMs for their own 

research. This project also provided a qualitative evidence synthesis exploring the 

experiences of TMD patients, which to the best of our knowledge, was the first to do 

so.   

Careful consideration should also be given to the limitations associated. The PREM 

was designed in collaboration with patients recruited form the oral surgery and facial 

pain units at the Eastman Dental Hospital, which is a tertiary care centre operating 

within the structure of the NHS. Expectedly, the newly developed PREM reflected the 

experiences and views of these patients. Therefore, careful consideration should be 

given to the results obtained if the PREM was used in other contexts.  

This pilot study presents positive results regarding the structural validity, internal 

consistency, and test-retest reliability of the new PREM and showcases it as a 

promising and simple tool that can be used to assess the experience of TMD patients 

within healthcare. The full psychometric profile, however, is still not established, and 
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further research is needed to determine the responsiveness, measurement error and 

construct validity of this new tool.  

We also reflect on the sample size used in the quantitative component of this project. 

Factor analysis in general is a large sample analysis, although the definition of ‘large’ 

is still debatable. And although the sample size in this study satisfies the requirements 

of the COSMIN initiative, if might be worthwhile to confirm the results using a larger 

sample size in the future.  

9.2. Lessons learnt from existing patient-centred strategies 

Monitoring the quality of healthcare services in collaboration with the patients could 

give valuable insight into what works and what needs improving (Coulter, 2006, De 

Rosis et al., 2020). Furthermore, the dissemination of organisation performance data 

publicly can potentially prompt positive changes and influence the culture and 

behaviours of healthcare professionals (Murante et al., 2014, De Rosis et al., 2020). 

PREMs can be powerful tools to orientate these efforts. However, further research is 

needed which explores the role of PREMs specifically in driving quality improvement 

schemes. So far, limited evidence shows that the collection of patient experience data 

could lead to sustained improvements in patient satisfaction (Davies and Cleary, 2005, 

Gleeson et al., 2016). In order for this type of data to be used meaningfully in driving 

change, careful consideration should be given to the organisational factors which act 

as barriers or facilitators. Gleeson et al reviewed the approaches to using patient 

experience data for quality improvement (QI) in healthcare settings (Gleeson et al., 

2016). The group could not identify studies that used formal quality QI methods of data 

collection, analysis or reporting. Furthermore, the commonly targeted areas in the 

studies were administrative practices (e.g., appointment management) and patient 

education (e.g., producing discharge materials, medication guides). Overall, the most 
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success based on the use of PREM data involved small, incremental changes that did 

not require changes in clinician behaviour.  

The routine collection of questionnaires is not a new concept to the NHS. Some 

established programmes include the Friends and Family test (FFT), the NHS national 

survey programme, and the national PROMs programme. Lessons could be learnt 

from such examples. In England, the Healthcare Commission is now responsible for 

the NHS patient experience survey programme which covers inpatients, emergency 

departments, outpatients and young patients. In each eligible trust, 850 patients are 

sampled, and the survey is conducted by the trust or by an approved external 

contractor using standard protocols (Reeves and Seccombe, 2008). Additionally, 

since 2009, patients undergoing varicose vein, groin hernia and hip and knee 

replacement surgery within the NHS, routinely complete a set of PROMs before and 

after surgery (Kyte et al., 2016). The Health & Social Care Information Centre collects 

and publishes the arising data in quarterly and annual reports. The aim of the national 

PROMs programme is to provide patient-level information regarding the outcome of 

care within the NHS, encouraging poorer performing organisations to improve while 

focusing on patient benefit (Kyte et al., 2016, NHS). Predominately, the questionnaires 

are collected in paper form, and the annual cost of the programme is estimated around 

£825,000 (NHS, 2016, Kyte et al., 2016). Some problems may have constricted its full 

potential in influencing service change so far, such as lack of feedback and routine 

discussions with clinicians/ providers regarding the results, and possibly the 

scepticism of the clinicians regarding the effectiveness of PROMs in informing service 

change and patient care (Kyte et al., 2016). Such problems may well impact the routine 

collection of PREMs as well. Hence the importance of examining and addressing the 

barriers up to an organisational level when planning similar initiatives.  
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The Picker’s institute investigated the implementation of PREM questionnaires into the 

national COPD audit programme (Skipper, 2014). Some preferences were reported 

by the patients such as favouring paper self-completed questionnaires, ideally sent 

home with the option to send back by post or given to complete within each setting. If 

completed in-situ, they preferred that the person administering the questionnaire not 

be involved in their care. Postal surveys may be favourable from an administrative 

point of view as they were less of a burden at practice level, plus they had higher 

response rates across multiple settings (secondary care and pulmonary rehabilitation 

settings). Response rates for online surveys were exceedingly low (less than 5%), and 

hence were not recommended at the time.  

Another useful example is presented in a report by De Rosis et al, investigating 

PREMs collection, reporting and use by 21 hospitals of two Italian regions (De Rosis 

et al., 2020). The results indicated that response rates tended to increase over time, 

reaching around 30% after becoming stable and up to 80% in some inpatient settings. 

The importance given to such questionnaires by the management was reported as key 

in being perceived as a positive initiative, leading in consequence to healthcare 

workers being proactive in seeking patient feedback. Real time access and sharing of 

the results also enhanced the contribution of practitioners in such initiatives. The 

approach to viewing PREMs as tools to identify ‘what went right’ alongside ‘what went 

wrong’ could also increase the willingness to engage, and eventually lead to positive 

behavioural changes. Open ended questions for example, provided room for narrative 

feedback by the patients. Such comments, especially when positive, were valued by 

the practitioners and allowed them to monitor their contributions to the patient 

experience. It was recognised as an effective means of support to the involved 
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personnel and could potentially be used as a lever to encourage and motivate health 

workers who may feel the need of being better valued (De Rosis et al., 2020). 

9.3. Future work 

Further work is recommended following the present study. First and foremost is 

investigating the remainder of the psychometric properties of PREM-TMD. This piece 

of research successfully demonstrated that it has sound structural validity, internal 

consistency and test-retest reliability. Additional evidence is needed which explores 

hypothesis testing for construct validity, responsiveness, and measurement error of 

the instrument. 

 As no ’gold standard’ exists in this case, criterion validity can not be tested. An 

example of criterion validity testing is when a shorter version of an already exiting 

instrument is being developed  (Mokkink et al., 2010a). Another aspect to investigate 

is ‘hypothesis testing for construct validity’ where hypotheses are tested about 

expected relationships with other outcomes measures of good quality (Mokkink et al., 

2010a). For example, testing the relationship between PREM-TMD and other 

questionnaires of experience such as the Care Quality Commission’s outpatient 

survey (CQC, 2011). The aim in this case being strong correlations between the two 

instruments in the same direction. Responsiveness is another aspect to explore, which 

indicates longitudinal validity when scores might change (Mokkink et al., 2019). 

Likewise for the instrument’s cut off points of the scores which constitute good or bad 

experiences. 

The new instrument is designed for patients with chronic TMD. However, it may prove 

useful in other chronic facial pain conditions as well, such as oral dysesthesia or 

persistent idiopathic facial pain. Rather than starting from scratch, some PROMs may 
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be modified and validated for use in populations other than the one intended for the 

original instrument. For example, Patient Health Questionnaire-9, a measure of 

depression, was originally tested in patients from primary care and obstetrics-

gynaecology clinics (Kroenke et al., 2001) . Later, this measure was tested in several 

populations such as palliative care (Chilcot et al., 2013), and spinal cord injury patients 

(Krause et al., 2011). Another example is the OHIP-14, which was modified and 

validated in TMD patients to produce OHIP-TMD (Yule et al., 2015). Future 

psychometric validation of PREM-TMD in various orofacial pain populations, may 

generate satisfactory results, potentially removing the need for PREM development 

projects especially designed for these populations. In such case, alterations to the 

wording or the structure of the questionnaire can be expected.  

Having reliable and valid measures could facilitate future research investigating the 

improvements in patient outcomes based on the clinical experience. For example, a 

longitudinal study could explore whether an overall positive hospital experience has 

any effect on perceived health outcomes such as pain levels or psychological distress. 

Similarly, the influence of the individual components of care could also be investigated. 

For instance, the impact of fast access to care or good communication on the patients’ 

ability to cope, or pain levels during subsequent clinical visits.  

And finally, a feasibility study is recommended to investigate the most suited strategy 

to use the PREM in locations such as the Eastman Dental Hospital. Points of interest 

could be method of collection, staff involved in administration, analysis, interpretation 

of the results, and the associated budgeting requirements. Patient and public 

involvement activities have always been a valuable element to research, and patient 

input in this case could be extremely helpful. For example, focus groups could be 

conducted to explore patients’ preferences in terms of method and time of collection. 
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This information, alongside input from healthcare professionals, clinical staff and 

managers could provide a robust strategy to incorporate the questionnaire into routine 

clinical care, and to effectively use the resulting data in identifying areas of concern. 

Subsequently, quality improvement initiatives can be tailored and applied to these 

areas.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



290 
 

References 

1979. Pain terms: a list with definitions and notes on usage. Recommended by the IASP 
Subcommittee on Taxonomy. Pain, 6, 249. 

1983. Report of the president's conference on the examination, diagnosis, and management of 
temporomandibular disorders. J Am Dent Assoc, 106, 75-7. 

2008. International handbook of survey methodology, New York, NY, Taylor & Francis 
Group/Lawrence Erlbaum Associates. 

2012a. National Pain Audit: final report. Available: 
http://www.nationalpainaudit.org/media/files/NationalPainAudit-2012.pdf. 

2012b. The National Survey of Patient Experience Practice in the NHS. London: NHS Institute: IPSOS 
Mori. 

2012c. Patient Experience Framework (2012/13 and beyond).  “Achieving our vision to commission a 
positive patient experience”. NHS Wakefield Clinical Commissioning Group. 

2012d. Using the Commissioning for Quality and Innovation (CQUIN) payment framework. Guidance 
on new national goals for 2012-13. London, UK: Department of Health. 

2013. The Patient Experience Book. In: IMPROVEMENT, N. I. F. I. A. (ed.). NHS Institute for 
Innovation and Improvement, i-House, University of Warwick Science Park, Millburn Hill 
Road, COVENTRY, CV4 7HS. 

2017. International Association for The Study of Pain. Available: https://www.iasp-
pain.org/resources/terminology/#central-sensitization [Accessed]. 

2018. Diagnosis and Management of Temporomandibular Disorders [Online]. Royal College of Dental 
Surgeons of Ontario Available: 
https://az184419.vo.msecnd.net/rcdso/pdf/consultations/RCDSO_DRAFT_Guidelines_Diagn
osis%20and%20Management%20of%20Temporomandibular%20Disorder.pdf [Accessed]. 

2020. International Classification of Orofacial Pain, 1st edition (ICOP). Cephalalgia, 40, 129-221. 
2021. Temporomandibular disorders (TMDs) . NICE National Institute for Health and Care Excellence. 

[Online]. Available: https://cks.nice.org.uk/temporomandibular-disorders-tmds [Accessed]. 
AGGARWAL, V., LOVELL, K., PETERS, S., JAVIDI, H., JOUGHIN, A. & GOLDTHORPE, J. 2011. 

Psychosocial interventions for the management of chronic orofacial pain. Cochrane 
Database of Systematic Reviews. 

AGGARWAL, V. R., LUNT, M., ZAKRZEWSKA, J. M., MACFARLANE, G. J. & MACFARLANE, T. V. 2005. 
Development and validation of the Manchester orofacial pain disability scale. Community 
Dent Oral Epidemiol, 33, 141-9. 

AGGARWAL, V. R., TICKLE, M., JAVIDI, H. & PETERS, S. 2010. Reviewing the Evidence: Can Cognitive 
Behavioral Therapy Improve Outcomes for Patients with Chronic Orofacial Pain? Journal of 
Orofacial Pain, 24, 163-171. 

AGUIAR, A. D. S., NOGUEIRA CARRER, H. C., DE LIRA, M. R., MARTINS SILVA, G. Z. & CHAVES, T. C. 
2021. Patient-Reported Outcome Measurements in Temporomandibular Disorders and 
Headaches: Summary of Measurement Properties and Applicability. Journal of clinical 
medicine, 10, 3823. 

AGUIAR, A. S., BATAGLION, C., VISSCHER, C. M., BEVILAQUA GROSSI, D. & CHAVES, T. C. 2017. Cross-
cultural adaptation, reliability and construct validity of the Tampa scale for kinesiophobia for 
temporomandibular disorders (TSK/TMD-Br) into Brazilian Portuguese. J Oral Rehabil, 44, 
500-510. 

AITKEN, R. C. 1969. Measurement of feelings using visual analogue scales. Proc R Soc Med, 62, 989-
93. 

AKITA, K., SAKAGUCHI-KUMA, T., FUKINO, K. & ONO, T. 2019. Masticatory Muscles and Branches of 
Mandibular Nerve: Positional Relationships Between Various Muscle Bundles and Their 
Innervating Branches. Anat Rec (Hoboken), 302, 609-619. 

http://www.nationalpainaudit.org/media/files/NationalPainAudit-2012.pdf
https://www.iasp-pain.org/resources/terminology/#central-sensitization
https://www.iasp-pain.org/resources/terminology/#central-sensitization
https://az184419.vo.msecnd.net/rcdso/pdf/consultations/RCDSO_DRAFT_Guidelines_Diagnosis%20and%20Management%20of%20Temporomandibular%20Disorder.pdf
https://az184419.vo.msecnd.net/rcdso/pdf/consultations/RCDSO_DRAFT_Guidelines_Diagnosis%20and%20Management%20of%20Temporomandibular%20Disorder.pdf
https://cks.nice.org.uk/temporomandibular-disorders-tmds


291 
 

AL‐MORAISSI, E. A., ALRADOM, J., ALADASHI, O., GODDARD, G. & CHRISTIDIS, N. 2020. Needling 
therapies in the management of myofascial pain of the masticatory muscles: A network 
meta‐analysis of randomised clinical trials. Journal of oral rehabilitation, 47, 910-922. 

ALKHUTARI, A. S., ALYAHYA, A., RODRIGUES CONTI, P. C., CHRISTIDIS, N. & AL-MORAISSI, E. A. 2021. 
Is the therapeutic effect of occlusal stabilization appliances more than just placebo effect in 
the management of painful temporomandibular disorders? A network meta-analysis of 
randomized clinical trials. J Prosthet Dent, 126, 24-32. 

ALLEN, P. F., MCMILLAN, A. S., WALSHAW, D. & LOCKER, D. 1999. A comparison of the validity of 
generic- and disease-specific measures in the assessment of oral health-related quality of 
life. Community Dent Oral Epidemiol, 27, 344-52. 

ALOMAR, X., MEDRANO, J., CABRATOSA, J., CLAVERO, J. A., LORENTE, M., SERRA, I., MONILL, J. M. & 
SALVADOR, A. 2007. Anatomy of the Temporomandibular Joint. Seminars in Ultrasound, CT 
and MRI, 28, 170-183. 

ALSTERGREN, P., APPELGREN, A., APPELGREN, B., KOPP, S., LUNDEBERG, T. & THEODORSSON, E. 
1996. The effect on joint fluid concentration of neuropeptide Y by intra-articular injection of 
glucocorticoid in temporomandibular joint arthritis. Acta Odontol Scand, 54, 1-7. 

AMERICAN PSYCHIATRIC ASSOCIATION, A. 1980. Diagnostic and statistical manual of mental 
disorders, American Psychiatric Association Washington, DC. 

ANDREU, Y., GALDON, M. J., DURA, E., FERRANDO, M., PASCUAL, J., TURK, D. C., JIMENEZ, Y. & 
POVEDA, R. 2006. An examination of the psychometric structure of the Multidimensional 
Pain Inventory in temporomandibular disorder patients: a confirmatory factor analysis. Head 
Face Med, 2, 48. 

APKARIAN, A. V., SOSA, Y., SONTY, S., LEVY, R. M., HARDEN, R. N., PARRISH, T. B. & GITELMAN, D. R. 
2004. Chronic back pain is associated with decreased prefrontal and thalamic gray matter 
density. J Neurosci, 24, 10410-5. 

ARABSHAHI, B., DEWITT, E. M., CAHILL, A. M., KAYE, R. D., BASKIN, K. M., TOWBIN, R. B. & CRON, R. 
Q. 2005. Utility of corticosteroid injection for temporomandibular arthritis in children with 
juvenile idiopathic arthritis. Arthritis Rheum, 52, 3563-9. 

ARENDT-NIELSEN, L., MORLION, B., PERROT, S., DAHAN, A., DICKENSON, A., KRESS, H. G., WELLS, C., 
BOUHASSIRA, D. & DREWES, A. M. 2018. Assessment and manifestation of central 
sensitisation across different chronic pain conditions. European Journal of Pain, 22, 216-241. 

ARMIJO-OLIVO, S., PITANCE, L., SINGH, V., NETO, F., THIE, N. & MICHELOTTI, A. 2016. Effectiveness 
of Manual Therapy and Therapeutic Exercise for Temporomandibular Disorders: Systematic 
Review and Meta-Analysis. Physical Therapy, 96, 9-25. 

ASH & RAMJFORD 1995. Occlusion, Philadelphia, W B Saunders company. 
ASMUNDSON, G. J. & KATZ, J. 2009. Understanding the co-occurrence of anxiety disorders and 

chronic pain: state-of-the-art. Depress Anxiety, 26, 888-901. 
ATKINSON, T. M., ROSENFELD, B. D., SIT, L., MENDOZA, T. R., FRUSCIONE, M., LAVENE, D., SHAW, M., 

LI, Y., HAY, J., CLEELAND, C. S., SCHER, H. I., BREITBART, W. S. & BASCH, E. 2011. Using 
Confirmatory Factor Analysis to Evaluate Construct Validity of the Brief Pain Inventory (BPI). 
Journal of Pain and Symptom Management, 41, 558-565. 

AU, T. S., WONG, M. C., MCMILLAN, A. S., BRIDGES, S. & MCGRATH, C. 2014. Treatment seeking 
behaviour in southern Chinese elders with chronic orofacial pain: a qualitative study. BMC 
Oral Health, 14, 8. 

AUSTIN, Z. & SUTTON, J. 2014. Qualitative research: getting started. The Canadian journal of hospital 
pharmacy, 67, 436-440. 

AWAN, K. H., PATIL, S., ALAMIR, A. W. H., MADDUR, N., ARAKERI, G., CARROZZO, M. & BRENNAN, P. 
A. 2019. Botulinum toxin in the management of myofascial pain associated with 
temporomandibular dysfunction. J Oral Pathol Med, 48, 192-200. 



292 
 

BAIR, E., OHRBACH, R., FILLINGIM, R. B., GREENSPAN, J. D., DUBNER, R., DIATCHENKO, L., HELGESON, 
E., KNOTT, C., MAIXNER, W. & SLADE, G. D. 2013. Multivariable modeling of phenotypic risk 
factors for first-onset TMD: the OPPERA prospective cohort study. J Pain, 14, T102-15. 

BAIR, M. J., ROBINSON, R. L., KATON, W. & KROENKE, K. 2003. Depression and pain comorbidity: a 
literature review. Arch Intern Med, 163, 2433-45. 

BALIK, A., PEKER, K. & OZDEMIR-KARATAS, M. 2019. Comparisons of measures that evaluate oral and 
general health quality of life in patients with temporomandibular disorder and chronic pain. 
Cranio, 1-11. 

BARBOSA, C., MANSO, M. C., REIS, T., SOARES, T., GAVINHA, S. & OHRBACH, R. 2018. Cultural 
equivalence, reliability and utility of the Portuguese version of the Oral Behaviours Checklist. 
J Oral Rehabil, 45, 924-931. 

BARBOSA, T. S., LEME, M. S., CASTELO, P. M. & GAVIAO, M. B. 2011. Evaluating oral health-related 
quality of life measure for children and preadolescents with temporomandibular disorder. 
Health & Quality of Life Outcomes, 9, 32. 

BARNETT, S. F., ALAGAR, R. K., GROCOTT, M. P., GIANNARIS, S., DICK, J. R. & MOONESINGHE, S. R. 
2013. Patient-satisfaction measures in anesthesia: qualitative systematic review. 
Anesthesiology, 119, 452-478. 

BARÓ, E., CARULLA, J., CASSINELLO, J., COLOMER, R., MATA, J. G., GASCÓN, P., GASQUET, J. A., 
HERDMAN, M., RODRÍGUEZ, C. A., SÁNCHEZ, J. & VALENTÍN, V. 2009. Development of a new 
questionnaire to assess patient perceptions of cancer-related fatigue: item generation and 
item reduction. Value Health, 12, 130-8. 

BARTHOLOMEW, C., LACK, S. & NEAL, B. 2019. Altered pain processing and sensitisation is evident in 
adults with patellofemoral pain: a systematic review including meta-analysis and meta-
regression. Scand J Pain, 20, 11-27. 

BASTEMEIJER, C. M., BOOSMAN, H., VAN EWIJK, H., VERWEIJ, L. M., VOOGT, L. & HAZELZET, J. A. 
2019. Patient experiences: a systematic review of quality improvement interventions in a 
hospital setting. Patient Relat Outcome Meas, 10, 157-169. 

BELL, W. E. 1982. Clinical management of temporomandibular disorders, Year Book Medical 
Publishers Chicago. 

BENTLEY, K. H., SAKURAI, H., LOWMAN, K. L., RINES-TOTH, L., MCKOWEN, J., PEDRELLI, P., EVINS, A. 
E. & YULE, A. M. 2021. Validation of brief screening measures for depression and anxiety in 
young people with substance use disorders. J Affect Disord, 282, 1021-1029. 

BERGER, R. 2015. Now I see it, now I don’t: Researcher’s position and reflexivity in qualitative 
research. Qualitative Research, 15, 219-234. 

BERGMAN, A. A., MATTHIAS, M. S., COFFING, J. M. & KREBS, E. E. 2013. Contrasting tensions 
between patients and PCPs in chronic pain management: a qualitative study. Pain Med, 14, 
1689-97. 

BERTOLI, E. & DE LEEUW, R. 2016. Prevalence of Suicidal Ideation, Depression, and Anxiety in 
Chronic Temporomandibular Disorder Patients. J Oral Facial Pain Headache, 30, 296-301. 

BHAT, S. Etiology of temporomandibular disorders : the journey so far. 2010. 
BIERKE, S., HÄNER, M. & PETERSEN, W. 2016. Influence of somatization and depressive symptoms on 

the course of pain within the first year after uncomplicated total knee replacement: a 
prospective study. Int Orthop, 40, 1353-60. 

BITINIENE, D., ZAMALIAUSKIENE, R., KUBILIUS, R., LEKETAS, M., GAILIUS, T. & SMIRNOVAITE, K. 2018. 
Quality of life in patients with temporomandibular disorders. A systematic review. 
Stomatologija, 20, 3-9. 

BJERTNAES, O., IVERSEN, H. H. & KJOLLESDAL, J. 2015. PIPEQ-OS--an instrument for on-site 
measurements of the experiences of inpatients at psychiatric institutions. BMC Psychiatry, 
15, 234. 



293 
 

BLACK, N., VARAGANUM, M. & HUTCHINGS, A. 2014. Relationship between patient reported 
experience (PREMs) and patient reported outcomes (PROMs) in elective surgery. BMJ Qual 
Saf, 23, 534-42. 

BLYTH, F. M., MACFARLANE, G. J. & NICHOLAS, M. K. 2007. The contribution of psychosocial factors 
to the development of chronic pain: The key to better outcomes for patients? Pain, 129, 8-
11. 

BOBROVITZ, N., SANTANA, M. J., BALL, C. G., KORTBEEK, J. & STELFOX, H. T. 2012. The development 
and testing of a survey to measure patient and family experiences with injury care. J Trauma 
Acute Care Surg, 73, 1332-9. 

BOERSMA, K. & LINTON, S. J. 2006. Expectancy, fear and pain in the prediction of chronic pain and 
disability: a prospective analysis. Eur J Pain, 10, 551-7. 

BONATHAN, C. J., ZAKRZEWSKA, J. M., LOVE, J. & WILLIAMS, A. C. 2014. Beliefs and distress about 
orofacial pain: patient journey through a specialist pain consultation. Journal of Oral & Facial 
Pain and Headache, 28, 223-32. 

BONDY, B., SPAETH, M., OFFENBAECHER, M., GLATZEDER, K., STRATZ, T., SCHWARZ, M., DE JONGE, 
S., KRÜGER, M., ENGEL, R. R., FÄRBER, L., PONGRATZ, D. E. & ACKENHEIL, M. 1999. The 
T102C polymorphism of the 5-HT2A-receptor gene in fibromyalgia. Neurobiol Dis, 6, 433-9. 

BOOTH, A. 2006. Clear and present questions: formulating questions for evidence based practice. 
Library Hi Tech, 24, 355-368. 

BOSWORTH, A., COX, M., O'BRIEN, A., JONES, P., SARGEANT, I., ELLIOTT, A. & BUKHARI, M. 2015. 
Development and Validation of a Patient Reported Experience Measure (PREM) for Patients 
with Rheumatoid Arthritis (RA) and other Rheumatic Conditions. Curr Rheumatol Rev, 11, 1-
7. 

BRECKONS, M., BISSETT, S. M., EXLEY, C., ARAUJO-SOARES, V. & DURHAM, J. 2017. Care Pathways in 
Persistent Orofacial Pain: Qualitative Evidence from the DEEP Study. JDR Clin Trans Res, 2, 
48-57. 

BREIVIK, H., COLLETT, B., VENTAFRIDDA, V., COHEN, R. & GALLACHER, D. 2006. Survey of chronic 
pain in Europe: prevalence, impact on daily life, and treatment. Eur J Pain, 10, 287-333. 

BRISTOWE, K., MURTAGH, F. E. M., CLIFT, P., JAMES, R., JOSH, J., PLATT, M., WHETHAM, J., NIXON, 
E., POST, F. A., MCQUILLAN, K., CHEALLAIGH, C. N., KALL, M., ANDERSON, J., SULLIVAN, A. K. 
& HARDING, R. 2020. The development and cognitive testing of the positive outcomes HIV 
PROM: a brief novel patient-reported outcome measure for adults living with HIV. Health 
Qual Life Outcomes, 18, 214. 

BRITTEN, N., CAMPBELL, R., POPE, C., DONOVAN, J., MORGAN, M. & PILL, R. 2002. Using meta 
ethnography to synthesise qualitative research: a worked example. J Health Serv Res Policy, 
7, 209-15. 

BRODER, H. L., MCGRATH, C. & CISNEROS, G. J. 2007. Questionnaire development: face validity and 
item impact testing of the Child Oral Health Impact Profile. Community Dent Oral Epidemiol, 
35 Suppl 1, 8-19. 

BROSSEAU-LIARD, P. E. & SAVALEI, V. 2014. Adjusting Incremental Fit Indices for Nonnormality. 
Multivariate Behav Res, 49, 460-70. 

BULL, C., BYRNES, J., HETTIARACHCHI, R. & DOWNES, M. 2019. A systematic review of the validity 
and reliability of patient-reported experience measures. Health Serv Res, 54, 1023-1035. 

BURGESS, J. A., SOMMERS, E. E., TRUELOVE, E. L. & DWORKIN, S. F. 1988. Short-term effect of two 
therapeutic methods on myofascial pain and dysfunction of the masticatory system. J 
Prosthet Dent, 60, 606-10. 

BUSH, F. M. & HARKINS, S. W. 1995. Pain-related limitation in activities of daily living in patients with 
chronic orofacial pain: psychometric properties of a disability index. J Orofac Pain, 9, 57-63. 

BUSH, F. M., HARKINS, S. W., HARRINGTON, W. G. & PRICE, D. D. 1993. Analysis of gender effects on 
pain perception and symptom presentation in temporomandibular pain. Pain, 53, 73-80. 



294 
 

BUSHNELL, M. C., CEKO, M. & LOW, L. A. 2013. Cognitive and emotional control of pain and its 
disruption in chronic pain. Nat Rev Neurosci, 14, 502-11. 

BYRON, S. C., GARDNER, W., KLEINMAN, L. C., MANGIONE-SMITH, R., MOON, J., SACHDEVA, R., 
SCHUSTER, M. A., FREED, G. L., SMITH, G. & SCHOLLE, S. H. 2014. Developing measures for 
pediatric quality: methods and experiences of the CHIPRA pediatric quality measures 
program grantees. Acad Pediatr, 14, S27-32. 

CAMPBELL, C. & GUY, A. 2007. 'Why can't they do anything for a simple back problem?' A qualitative 
examination of expectations for low back pain treatment and outcome. J Health Psychol, 12, 
641-52. 

CAMPOS, J. A., CARRASCOSA, A. C., BONAFE, F. S. & MAROCO, J. 2014. Severity of 
temporomandibular disorders in women: validity and reliability of the Fonseca Anamnestic 
Index. Braz Oral Res, 28, 16-21. 

CAMPOS, J. A., CARRASCOSA, A. C. & MAROCO, J. 2012. Validity and reliability of the Portuguese 
version of Mandibular Function Impairment Questionnaire. J Oral Rehabil, 39, 377-83. 

CANALES, G. D., CAMARA-SOUZA, M. B., LORA, V., GUARDA-NARDINI, L., CONTI, P. C. R., GARCIA, R. 
M. R., CURY, A. A. D. & MANFREDINI, D. 2018. Prevalence of psychosocial impairment in 
temporomandibular disorder patients: A systematic review. Journal of Oral Rehabilitation, 
45, 881-889. 

CANO-GARCÍA, F. J., MUÑOZ-NAVARRO, R., SESÉ ABAD, A., MORETTI, L. S., MEDRANO, L. A., RUIZ-
RODRÍGUEZ, P., GONZÁLEZ-BLANCH, C., MORIANA, J. A. & CANO-VINDEL, A. 2020. Latent 
structure and factor invariance of somatic symptoms in the patient health questionnaire 
(PHQ-15). J Affect Disord, 261, 21-29. 

CARMAN, K. L., DARDESS, P., MAURER, M., SOFAER, S., ADAMS, K., BECHTEL, C. & SWEENEY, J. 2013. 
Patient and family engagement: a framework for understanding the elements and 
developing interventions and policies. Health affairs, 32, 223-231. 

CARROLL, C. 2017. Qualitative evidence synthesis to improve implementation of clinical guidelines. 
Bmj, 356, j80. 

CARROLL, C., BOOTH, A., LEAVISS, J. & RICK, J. 2013. “Best fit” framework synthesis: refining the 
method. BMC Medical Research Methodology, 13, 37. 

CATTELL, R. B. 1966. The Scree Test For The Number Of Factors. Multivariate Behavioral Research, 1, 
245-276. 

CAVALCANTI, R. F., STUDART, L. M., KOSMINSKY, M. & DE GOES, P. S. 2010. Validation of the 
multimedia version of the RDC/TMD axis II questionnaire in Portuguese. J Appl Oral Sci, 18, 
231-6. 

CHAKRAVORTY, S., TALLETT, A., WITWICKI, C., HAY, H., MKANDAWIRE, C., OGUNDIPE, A., OJEER, P., 
WHITAKER, A., THOMPSON, J., SIZMUR, S., SATHYAMOORTHY, G. & WARNER, J. O. 2018. 
Patient-reported experience measure in sickle cell disease. Arch Dis Child, 103, 1104-1109. 

CHAN, H. N., FAM, J. & NG, B. Y. 2009. Use of antidepressants in the treatment of chronic pain. Ann 
Acad Med Singap, 38, 974-9. 

CHARTERS, E. 2010. The Use of Think-aloud Methods in Qualitative Research An Introduction to 
Think-aloud Methods. Journal of Educational Research and Practice. 

CHIAROTTO, A., VITI, C., SULLI, A., CUTOLO, M., TESTA, M. & PISCITELLI, D. 2018. Cross-cultural 
adaptation and validity of the Italian version of the Central Sensitization Inventory. 
Musculoskeletal Science and Practice, 37, 20-28. 

CHILCOT, J., RAYNER, L., LEE, W., PRICE, A., GOODWIN, L., MONROE, B., SYKES, N., HANSFORD, P. & 
HOTOPF, M. 2013. The factor structure of the PHQ-9 in palliative care. Journal of 
Psychosomatic Research, 75, 60-64. 

CHIPIDZA, F. E., WALLWORK, R. S. & STERN, T. A. 2015. Impact of the Doctor-Patient Relationship. 
The primary care companion for CNS disorders, 17, 10.4088/PCC.15f01840. 

CHO, S. H. & WHANG, W. W. 2010. Acupuncture for temporomandibular disorders: a systematic 
review. Journal of Orofacial Pain, 24, 152-62. 



295 
 

CHRISTALLE, E., ZEH, S., HAHLWEG, P., KRISTON, L., HARTER, M. & SCHOLL, I. 2018. Assessment of 
patient centredness through patient-reported experience measures (ASPIRED): protocol of a 
mixed-methods study. BMJ Open, 8, e025896. 

CIOFFI, I., PERROTTA, S., AMMENDOLA, L., CIMINO, R., VOLLARO, S., PADUANO, S. & MICHELOTTI, A. 
2014. Social impairment of individuals suffering from different types of chronic orofacial 
pain. Progress in Orthodontics, 15, 27. 

CLAASSEN-VAN DESSEL, N., VAN DER WOUDEN, J. C., DEKKER, J., ROSMALEN, J. G. M. & VAN DER 
HORST, H. E. 2017. The cross-sectional relation between medically unexplained physical 
symptoms (MUPS) and the Cortisol Awakening Response. J Psychosom Res, 99, 130-136. 

CLAESSEN, S. J., FRANCKE, A. L., SIXMA, H. J., DE VEER, A. J. & DELIENS, L. 2012. Measuring patients' 
experiences with palliative care: the Consumer Quality Index Palliative Care. BMJ Support 
Palliat Care, 2, 367-72. 

CLEARY, P. D. 1998. Satisfaction may not suffice! A commentary on 'A patient's perspective'. Int J 
Technol Assess Health Care, 14, 35-7. 

COEYTAUX, R. R. & BEFUS, D. 2016. Role of Acupuncture in the Treatment or Prevention of Migraine, 
Tension-Type Headache, or Chronic Headache Disorders. Headache: The Journal of Head and 
Face Pain, 56, 1238-1240. 

COLVIN, C. J., GARSIDE, R., WAINWRIGHT, M., MUNTHE-KAAS, H., GLENTON, C., BOHREN, M. A., 
CARLSEN, B., TUNÇALP, Ö., NOYES, J., BOOTH, A., RASHIDIAN, A., FLOTTORP, S. & LEWIN, S. 
2018. Applying GRADE-CERQual to qualitative evidence synthesis findings-paper 4: how to 
assess coherence. Implement Sci, 13, 13. 

COMINS, J. D., BRODERSEN, J., SIERSMA, V., JENSEN, J., HANSEN, C. F. & KROGSGAARD, M. R. 2021. 
How to develop a condition-specific PROM. Scandinavian Journal of Medicine & Science in 
Sports, 31, 1216-1224. 

COONS, S. J., RAO, S., KEININGER, D. L. & HAYS, R. D. 2000. A comparative review of generic quality-
of-life instruments. Pharmacoeconomics, 17, 13-35. 

COOPER, B. C. & KLEINBERG, I. 2007. Examination of a large patient population for the presence of 
symptoms and signs of temporomandibular disorders. Cranio, 25, 114-26. 

COSTEN, J. B. 1934. I. A syndrome of ear and sinus symptoms dependent upon disturbed function of 
the temporomandibular joint. Annals of Otology, Rhinology & Laryngology, 43, 1-15. 

CÔTÉ-ARSENAULT, D. & MORRISON-BEEDY, D. 2005. Maintaining your focus in focus groups: 
Avoiding common mistakes. Research in Nursing & Health, 28, 172-179. 

COULTER, A. 2006. Can patients assess the quality of health care? Bmj, 333, 1-2. 
COULTER, A., JENKINSON, C. & BRUSTER, S. 2002. The Picker Patient Experience Questionnaire: 

development and validation using data from in-patient surveys in five countries. 
International Journal for Quality in Health Care, 14, 353-358. 

CQC. 2011. Outpatient survey 2011 [Online]. Care Quality Commission. Available: 
https://www.cqc.org.uk/publications/surveys/outpatient-survey-2011 [Accessed]. 

CRAANE, B., DE LAAT, A., DIJKSTRA, P. U. & ALSHARIF, U. 2018. Physical therapy for the management 
of patients with temporomandibular disorders and related pain. The Cochrane Database of 
Systematic Reviews, 2018, CD005621. 

CREESE, B., KHAN, Z., HENLEY, W., O'DWYER, S., CORBETT, A., VASCONCELOS DA SILVA, M., MILLS, K., 
WRIGHT, N., TESTAD, I., AARSLAND, D. & BALLARD, C. 2021. Loneliness, physical activity, and 
mental health during COVID-19: a longitudinal analysis of depression and anxiety in adults 
over the age of 50 between 2015 and 2020. Int Psychogeriatr, 33, 505-514. 

CROFFORD, L. J. 2015. Chronic Pain: Where the Body Meets the Brain. Transactions of the American 
Clinical and Climatological Association, 126, 167-183. 

CROW, H. C., PARKS, E., CAMPBELL, J. H., STUCKI, D. S. & DAGGY, J. 2005. The utility of panoramic 
radiography in temporomandibular joint assessment. Dentomaxillofac Radiol, 34, 91-5. 

CUCCIA, A. M., CARADONNA, C., CARADONNA, D., ANASTASI, G., MILARDI, D., FAVALORO, A., DE 
PIETRO, A., ANGILERI, T. M., CARADONNA, L. & CUTRONEO, G. 2013. The arterial blood 

https://www.cqc.org.uk/publications/surveys/outpatient-survey-2011


296 
 

supply of the temporomandibular joint: an anatomical study and clinical implications. 
Imaging Sci Dent, 43, 37-44. 

D.O.H 2008a. High Quality Care For All: NHS Next Stage Review Final Report. In: CARE, D. O. H. A. S. 
(ed.). 

D.O.H 2008b. Using the Commissioning for Quality and Innovation (CQUIN) payment framework. 
London, UK: Department of Health. 

D.O.H 2013. Effective Clinical and Financial Engagement: A best practice guide for the NHS. In: 
HEALTH, D. O. (ed.). NHS. 

DAHLSTROM, L. & CARLSSON, G. E. 2010. Temporomandibular disorders and oral health-related 
quality of life. A systematic review. Acta Odontologica Scandinavica, 68, 80-85. 

DARZI, A. 2007. NHS Next Stage Review Interim Report. London: Department of Health. 
DAVIES, E. & CLEARY, P. D. 2005. Hearing the patient's voice? Factors affecting the use of patient 

survey data in quality improvement. Qual Saf Health Care, 14, 428-32. 
DE FELICIO, C. M., MELCHIOR MDE, O. & DA SILVA, M. A. 2009. Clinical validity of the protocol for 

multi-professional centers for the determination of signs and symptoms of 
temporomandibular disorders. Part II. Cranio, 27, 62-7. 

DE LA TORRE CANALES, G., POLUHA, R. L., LORA, V. M., ARAÚJO OLIVEIRA FERREIRA, D. M., 
STUGINSKI-BARBOSA, J., BONJARDIM, L. R., CURY, A. & CONTI, P. C. R. 2019. Botulinum toxin 
type A applications for masticatory myofascial pain and trigeminal neuralgia: what is the 
evidence regarding adverse effects? Clin Oral Investig, 23, 3411-3421. 

DE LUCENA, L. B., KOSMINSKY, M., DA COSTA, L. J. & DE GOES, P. S. 2006. Validation of the 
Portuguese version of the RDC/TMD Axis II questionnaire. Braz Oral Res, 20, 312-7. 

DE ROSIS, S., CERASUOLO, D. & NUTI, S. 2020. Using patient-reported measures to drive change in 
healthcare: the experience of the digital, continuous and systematic PREMs observatory in 
Italy. BMC Health Services Research, 20, 315. 

DELI, R., MACRÌ, L., MANNOCCI, A. & LA TORRE, G. 2009. Measuring Quality of Life in TMD: use of SF-
36. Italian Journal of Public Health, 6. 

DEVLIN, N. J., APPLEBY, J., BUXTON, M., VALLANCE-OWEN, A., EMBERTON, M., PETERS, K., NADEN, R. 
& BARBER, A. 2010. Getting the most out of proms: Putting health outcomes at the heart of 
NHS decision-making. 

DEWAR, A. L., GREGG, K., WHITE, M. I. & LANDER, J. 2009. Navigating the health care system: 
perceptions of patients with chronic pain. Chronic Dis Can, 29, 162-8. 

DI BLASI, Z., HARKNESS, E., ERNST, E., GEORGIOU, A. & KLEIJNEN, J. 2001. Influence of context effects 
on health outcomes: a systematic review. Lancet, 357, 757-62. 

DIAS, I. M., BASTOS, R. R., ALVES, R. T. & LEITE, I. C. G. 2019. Construction and validation of an 
questionnaire for evaluating self-medication practised by patients with temporomandibular 
disorders. J Oral Rehabil, 46, 424-432. 

DIATCHENKO, L., FILLINGIM, R. B., SMITH, S. B. & MAIXNER, W. 2013. The phenotypic and genetic 
signatures of common musculoskeletal pain conditions. Nat Rev Rheumatol, 9, 340-50. 

DIGIOIA, A., 3RD & GREENHOUSE, P. K. 2011. Patient and family shadowing: creating urgency for 
change. J Nurs Adm, 41, 23-8. 

DIJKERS, M. 1999. Measuring quality of life: methodological issues. Am J Phys Med Rehabil, 78, 286-
300. 

DIMITROULIS, G. 1998. Temporomandibular disorders: a clinical update. Bmj, 317, 190-4. 
DIMITROULIS, G. 2018. Management of temporomandibular joint disorders: A surgeon's perspective. 

Aust Dent J, 63 Suppl 1, S79-s90. 
DINSDALE, A., FORBES, R., THOMAS, L. & TRELEAVEN, J. 2021. "What if it doesn't unlock?": A 

qualitative study into the lived experiences of adults with persistent intra-articular 
temporomandibular disorders. Musculoskelet Sci Pract, 54, 102401. 

DIONNE, R. A. 1997. Pharmacologic treatments for temporomandibular disorders. Oral Surg Oral 
Med Oral Pathol Oral Radiol Endod, 83, 134-42. 



297 
 

DIXON-WOODS, M., AGARWAL, S., JONES, D., YOUNG, B. & SUTTON, A. 2005. Synthesising 
qualitative and quantitative evidence: a review of possible methods. J Health Serv Res Policy, 
10, 45-53. 

DODGSON, J. E. 2019. Reflexivity in Qualitative Research. Journal of Human Lactation, 35, 220-222. 
DOUTHIT, N., KIV, S., DWOLATZKY, T. & BISWAS, S. 2015. Exposing some important barriers to health 

care access in the rural USA. Public Health, 129, 611-20. 
DOYLE, C., LENNOX, L. & BELL, D. 2013. A systematic review of evidence on the links between patient 

experience and clinical safety and effectiveness. BMJ Open, 3. 
DRANGSHOLT, M., LERESCHE, L., CROMBIE, I., CROFT, P., LINTON, S. & VON KORFF, M. 1999. 

Epidemiology of pain. IASP Press Seattle. 
DRENTH, H., ZUIDEMA, S. U., KRIJNEN, W. P., BAUTMANS, I., VAN DER SCHANS, C. & HOBBELEN, H. 

2018. Psychometric Properties of the MyotonPRO in Dementia Patients with Paratonia. 
Gerontology, 64, 401-412. 

DREWECK, F. D. S., SOARES, S., DUARTE, J., CONTI, P. C. R., DE LUCA CANTO, G. & LUÍS PORPORATTI, 
A. 2020. Association between painful temporomandibular disorders and sleep quality: A 
systematic review. Journal of Oral Rehabilitation, 47, 1041-1051. 

DURHAM, J., AGGARWAL, V., DAVIES, S., HARRISON, S. D., JAGGER, R. G., LEESON, R., LLOYD, R., 
THAYER, T., UNDERHILL, H., WASSELL, R. W., ZAKRZEWSKA, J. M., BEGLEY, A., LOESCHER, A. 
R., MURPHY, E., MCMILLAN, R. & RENTON, T. 2013a. Tempromandibular disorders (TMDs): 
an update and mangement guidance for primary care from the UK specialist interest group 
in rorfacial pain and TMDs (USOT). Royal College of Surgeons England. 

DURHAM, J., EXLEY, C., JOHN, M. T. & NIXDORF, D. R. 2013b. Persistent dentoalveolar pain: the 
patient's experience. Journal of Orofacial Pain, 27, 6-13. 

DURHAM, J., STEELE, J., MOUFTI, M. A., WASSELL, R., ROBINSON, P. & EXLEY, C. 2011a. 
Temporomandibular disorder patients' journey through care. Community Dent Oral 
Epidemiol, 39, 532-41. 

DURHAM, J., STEELE, J. G., BRECKONS, M., STORY, W. & VALE, L. 2015. DEEP Study: does EQ-5D-5L 
measure the impacts of persistent oro-facial pain? Journal of Oral Rehabilitation, 42, 643-
650. 

DURHAM, J., STEELE, J. G., WASSELL, R. W. & EXLEY, C. 2010. Living with uncertainty: 
temporomandibular disorders. Journal of Dental Research, 89, 827-30. 

DURHAM, J., STEELE, J. G., WASSELL, R. W., EXLEY, C., MEECHAN, J. G., ALLEN, P. F. & MOUFTI, M. A. 
2011b. Creating a patient-based condition-specific outcome measure for 
Temporomandibular Disorders (TMDs): Oral Health Impact Profile for TMDs (OHIP-TMDs). 
Journal of Oral Rehabilitation, 38, 871-883. 

DWORKIN, R. H., TURK, D. C., FARRAR, J. T., HAYTHORNTHWAITE, J. A., JENSEN, M. P., KATZ, N. P., 
KERNS, R. D., STUCKI, G., ALLEN, R. R., BELLAMY, N., CARR, D. B., CHANDLER, J., COWAN, P., 
DIONNE, R., GALER, B. S., HERTZ, S., JADAD, A. R., KRAMER, L. D., MANNING, D. C., MARTIN, 
S., MCCORMICK, C. G., MCDERMOTT, M. P., MCGRATH, P., QUESSY, S., RAPPAPORT, B. A., 
ROBBINS, W., ROBINSON, J. P., ROTHMAN, M., ROYAL, M. A., SIMON, L., STAUFFER, J. W., 
STEIN, W., TOLLETT, J., WERNICKE, J. & WITTER, J. 2005. Core outcome measures for chronic 
pain clinical trials: IMMPACT recommendations. Pain, 113, 9-19. 

DWORKIN, S. 2011a. The OPERA study: act one. Journal of pain. 
DWORKIN, S. F. 2010. Research Diagnostic criteria for Temporomandibular Disorders: current status 

& future relevance. J Oral Rehabil, 37, 734-43. 
DWORKIN, S. F. 2011b. The OPPERA study: Act One. J Pain, 12, T1-3. 
DWORKIN, S. F. & LERESCHE, L. 1992. Research diagnostic criteria for temporomandibular disorders: 

review, criteria, examinations and specifications, critique. J Craniomandib Disord, 6, 301-55. 
DWORKIN, S. F., SHERMAN, J., MANCL, L., OHRBACH, R., LERESCHE, L. & TRUELOVE, E. 2002. 

Reliability, validity, and clinical utility of the research diagnostic criteria for 



298 
 

Temporomandibular Disorders Axis II Scales: depression, non-specific physical symptoms, 
and graded chronic pain. J Orofac Pain, 16, 207-20. 

DYER, J. R., WILLIAMS, R., BOMBARDIER, C. H., VANNOY, S. & FANN, J. R. 2016. Evaluating the 
Psychometric Properties of 3 Depression Measures in a Sample of Persons With Traumatic 
Brain Injury and Major Depressive Disorder. The Journal of Head Trauma Rehabilitation, 31, 
225-232. 

EAVES, E. R., NICHTER, M., RITENBAUGH, C., SUTHERLAND, E. & DWORKIN, S. F. 2015. Works of 
Illness and the Challenges of Social Risk and the Specter of Pain in the Lived Experience of 
TMD. Medical Anthropology Quarterly, 29, 157-77. 

EDWARDS, R. R., DWORKIN, R. H., SULLIVAN, M. D., TURK, D. C. & WASAN, A. D. 2016. The Role of 
Psychosocial Processes in the Development and Maintenance of Chronic Pain. J Pain, 17, 
T70-92. 

EKBERG, E. C., KOPP, S. & AKERMAN, S. 1996. Diclofenac sodium as an alternative treatment of 
temporomandibular joint pain. Acta Odontol Scand, 54, 154-9. 

ELLER-SMITH, O. C., NICOL, A. L. & CHRISTIANSON, J. A. 2018. Potential Mechanisms Underlying 
Centralized Pain and Emerging Therapeutic Interventions. Front Cell Neurosci, 12, 35. 

ELLWOOD, P. M. 1997. Shattuck Lecture--outcomes management. A technology of patient 
experience. 1988. Arch Pathol Lab Med, 121, 1137-44. 

EMERSON KAVCHAK, A. J., MISCHKE, J. J., LULOFS-MACPHERSON, K. & VENDRELY, A. M. 2014. The 
psychometric properties of self-report outcome measures in temporomandibular 
dysfunction. Physical Therapy Reviews, 19, 174-185. 

EPSTEIN, J. B., CALDWELL, J. & BLACK, G. 2001. The utility of panoramic imaging of the 
temporomandibular joint in patients with temporomandibular disorders. Oral Surg Oral Med 
Oral Pathol Oral Radiol Endod, 92, 236-9. 

ERNSTZEN, D., STANDER, J. & NKHATA, L. A. 2021. Back Pain Education [Online]. International 
Assocaition For The Study Of Pain. Available: https://www.iasp-pain.org/resources/fact-
sheets/back-pain-education/ [Accessed]. 

EZURE, H., MORI, R., ITO, J. & OTSUKA, N. 2011. Case of a completely absent facial artery. Int J Anat 
Var, 4, 72-4. 

FARR, M., BRANT, H., PATEL, R., LINTON, M. J., AMBLER, N., VYAS, S., WEDGE, H., WATKINS, S. & 
HORWOOD, J. 2021. Experiences of patient-led chronic pain peer support groups after pain 
management programmes: A qualitative study. Pain Med. 

FAYAZ, A., CROFT, P., LANGFORD, R., DONALDSON, L. & JONES, G. 2016. Prevalence of chronic pain 
in the UK: a systematic review and meta-analysis of population studies. BMJ open, 6, 
e010364. 

FDA 2009. Guidance for Industry Patient-Reported Outcome Measures: Use in Medical Product 
Development to Support Labeling Claims  

FEINGOLD, D., BRILL, S., GOOR-ARYEH, I., DELAYAHU, Y. & LEV-RAN, S. 2017. Depression and anxiety 
among chronic pain patients receiving prescription opioids and medical marijuana. J Affect 
Disord, 218, 1-7. 

FERNANDES, S., FOND, G., ZENDJIDJIAN, X., MICHEL, P., BAUMSTARCK, K., LANCON, C., BERNA, F., 
SCHURHOFF, F., AOUIZERATE, B., HENRY, C., ETAIN, B., SAMALIN, L., LEBOYER, M., LLORCA, 
P. M., COLDEFY, M., AUQUIER, P. & BOYER, L. 2019. The Patient-Reported Experience 
Measure for Improving qUality of care in Mental health (PREMIUM) project in France: study 
protocol for the development and implementation strategy. Patient Prefer Adherence, 13, 
165-177. 

FERREIRA-VALENTE, M. A., PAIS-RIBEIRO, J. L. & JENSEN, M. P. 2014. Associations Between 
Psychosocial Factors and Pain Intensity, Physical Functioning, and Psychological Functioning 
in Patients With Chronic Pain: A Cross-cultural Comparison. The Clinical Journal of Pain, 30, 
713-723. 

https://www.iasp-pain.org/resources/fact-sheets/back-pain-education/
https://www.iasp-pain.org/resources/fact-sheets/back-pain-education/


299 
 

FETAI, A., DEDIC, B., LAJNERT, V. & SPALJ, S. 2020. To what extent are the characteristics of painful 
temporomandibular disorders predictors of self-reported limitations in jaw function? Cranio, 
1-8. 

FILLINGIM, R. B., OHRBACH, R., GREENSPAN, J. D., KNOTT, C., DIATCHENKO, L., DUBNER, R., BAIR, E., 
BARAIAN, C., MACK, N., SLADE, G. D. & MAIXNER, W. 2013. Psychological factors associated 
with development of TMD: the OPPERA prospective cohort study. J Pain, 14, T75-90. 

FILLINGIM, R. B., OHRBACH, R., GREENSPAN, J. D., KNOTT, C., DUBNER, R., BAIR, E., BARAIAN, C., 
SLADE, G. D. & MAIXNER, W. 2011. Potential Psychosocial Risk Factors for Chronic TMD: 
Descriptive Data and Empirically Identified Domains from the OPPERA Case-Control Study. 
Journal of Pain, 12, T46-T60. 

FINCH, W. H. 2020. Exploratory Factor Analysis. Thousand Oaks, California: SAGE Publications, Inc. 
FINLAY, L. 2002. “Outing” the researcher: The provenance, process, and practice of reflexivity. 

Qualitative health research, 12, 531-545. 
FITZPATRICK, R., DAVEY, C., BUXTON, M. J. & JONES, D. R. 1998. Evaluating patient-based outcome 

measures for use in clinical trials. Health Technol Assess, 2, i-iv, 1-74. 
FITZPATRICK, R. & HOPKINS, A. 1983. Problems in the conceptual framework of patient satisfaction 

research: an empirical exploration. Sociol Health Illn, 5, 297-311. 
FJELLMAN-WIKLUND, A., NASSTROM, A., WANMAN, A. & LOVGREN, A. 2019. Patients' perceived 

treatment need owing to temporomandibular disorders and perceptions of related 
treatment in dentistry-A mixed-method study. Journal of oral rehabilitation, 46, 792-799. 

FLEISS, J. L. The design and analysis of clinical experiments. 1986. 
FLEMMING, K., BOOTH, A., GARSIDE, R., TUNÇALP, Ö. & NOYES, J. 2019. Qualitative evidence 

synthesis for complex interventions and guideline development: clarification of the purpose, 
designs and relevant methods. BMJ Global Health, 4, e000882. 

FLOR, H., BEHLE, D. J. & BIRBAUMER, N. 1993. Assessment of pain-related cognitions in chronic pain 
patients. Behav Res Ther, 31, 63-73. 

FOLEY, K. A., FELDMAN-STEWART, D., GROOME, P. A., BRUNDAGE, M. D., MCARDLE, S., WALLACE, 
D., PENG, Y. & MACKILLOP, W. J. 2016. What Aspects of Personal Care Are Most Important 
to Patients Undergoing Radiation Therapy for Prostate Cancer? International Journal of 
Radiation Oncology*Biology*Physics, 94, 280-288. 

FOSSEY, E. M. & HARVEY, C. A. 2001. A conceptual review of functioning: implications for the 
development of consumer outcome measures. Aust N Z J Psychiatry, 35, 91-8. 

FOSTER, D. 2010. The Intelligent Board 2010: Patient Experience. 
FOX, F. E., MORRIS, M. & RUMSEY, N. 2007. Doing synchronous online focus groups with young 

people: methodological reflections. Qual Health Res, 17, 539-47. 
FRAZIER, T., HOGUE, C. J. & YOUNT, K. M. 2018. The Development of the Healthy Pregnancy Stress 

Scale, and Validation in a Sample of Low-Income African American Women. Matern Child 
Health J, 22, 247-254. 

FREDRIKSSON, L., ALSTERGREN, P. & KOPP, S. 2005. Serotonergic mechanisms influence the 
response to glucocorticoid treatment in TMJ arthritis. Mediators Inflamm, 2005, 194-201. 

FROUD, R., PATTERSON, S., ELDRIDGE, S., SEALE, C., PINCUS, T., RAJENDRAN, D., FOSSUM, C. & 
UNDERWOOD, M. 2014. A systematic review and meta-synthesis of the impact of low back 
pain on people's lives. BMC Musculoskelet Disord, 15, 50. 

FU, Y., MCNICHOL, E., MARCZEWSKI, K. & CLOSS, S. J. 2016. Patient-professional partnerships and 
chronic back pain self-management: a qualitative systematic review and synthesis. Health 
Soc Care Community, 24, 247-59. 

FULFORD, K. W. M., ERSSER, S. & HOPE, T. 1995. Essential Practice in Patient-centred Care, Wiley-
Blackwell. 

FUNCH, D. P., MARSHALL, J. R. & GEBHARDT, G. P. 1986. Assessment of a short scale to measure 
social support. Social Science & Medicine, 23, 337-344. 



300 
 

GALE, N. K., HEATH, G., CAMERON, E., RASHID, S. & REDWOOD, S. 2013. Using the framework 
method for the analysis of qualitative data in multi-disciplinary health research. BMC 
Medical Research Methodology, 13, 117. 

GARCIA-SUBIRATS, I., VARGAS, I., MOGOLLÓN-PÉREZ, A. S., DE PAEPE, P., DA SILVA, M. R., UNGER, J. 
P. & VÁZQUEZ, M. L. 2014. Barriers in access to healthcare in countries with different health 
systems. A cross-sectional study in municipalities of central Colombia and north-eastern 
Brazil. Soc Sci Med, 106, 204-13. 

GAREFIS, P., GRIGORIADOU, E., ZARIFI, A. & KOIDIS, P. T. 1994. Effectiveness of conservative 
treatment for craniomandibular disorders: a 2-year longitudinal study. J Orofac Pain, 8, 309-
14. 

GARRATT, A., SCHMIDT, L., MACKINTOSH, A. & FITZPATRICK, R. 2002. Quality of life measurement: 
bibliographic study of patient assessed health outcome measures. Bmj, 324, 1417. 

GARRO, L. C. 1994. Narrative representations of chronic illness experience: cultural models of illness, 
mind, and body in stories concerning the temporomandibular joint (TMJ). Social Science & 
Medicine, 38, 775-88. 

GARRO, L. C., STEPHENSON, K. A. & GOOD, B. J. 1994. Chronic illness of the temporomandibular 
joints as experienced by support-group members. Journal of General Internal Medicine, 9, 
372-8. 

GATCHEL, R. J. & TURK, D. C. 2008. Criticisms of the biopsychosocial model in spine care: creating 
and then attacking a straw person. Spine (Phila Pa 1976), 33, 2831-6. 

GAUER, R. L. & SEMIDEY, M. J. 2015. Diagnosis and treatment of temporomandibular disorders. Am 
Fam Physician, 91, 378-86. 

GEORGE, D. & MALLEY., P. SPSS for Windows Step by Step : A Simple Guide and Reference ; 11.0 
Update, Boston, Mass. ; London :: Allyn and Bacon, 2003. Web. 

GERSTNER, G. E., CLARK, G. T. & GOULET, J. P. 1994. Validity of a brief questionnaire in screening 
asymptomatic subjects from subjects with tension-type headaches or temporomandibular 
disorders. Community Dent Oral Epidemiol, 22, 235-42. 

GHAI, V., SUBRAMANIAN, V., JAN, H., THAKAR, R., DOUMOUCHTSIS, S. K., CHORUS: AN 
INTERNATIONAL COLLABORATION FOR HARMONISING OUTCOMES, R., STANDARDS IN, U. & 
WOMEN’S, H. 2021. A meta-synthesis of qualitative literature on female chronic pelvic pain 
for the development of a core outcome set: a systematic review. International 
urogynecology journal, 32, 1187-1194. 

GIANNAKOPOULOS, N. N., KELLER, L., RAMMELSBERG, P., KRONMÜLLER, K. T. & SCHMITTER, M. 
2010. Anxiety and depression in patients with chronic temporomandibular pain and in 
controls. J Dent, 38, 369-76. 

GILGUN, J. F. 2008. Lived experience, reflexivity, and research on perpetrators of interpersonal 
violence. Qualitative Social Work, 7, 181-197. 

GILL, P., STEWART, K., TREASURE, E. & CHADWICK, B. 2008. Methods of data collection in qualitative 
research: interviews and focus groups. Br Dent J, 204, 291-5. 

GLEESON, H., CALDERON, A., SWAMI, V., DEIGHTON, J., WOLPERT, M. & EDBROOKE-CHILDS, J. 2016. 
Systematic review of approaches to using patient experience data for quality improvement 
in healthcare settings. BMJ Open, 6, e011907. 

GLENTON, C., CARLSEN, B., LEWIN, S., MUNTHE-KAAS, H., COLVIN, C. J., TUNÇALP, Ö., BOHREN, M. 
A., NOYES, J., BOOTH, A., GARSIDE, R., RASHIDIAN, A., FLOTTORP, S. & WAINWRIGHT, M. 
2018. Applying GRADE-CERQual to qualitative evidence synthesis findings-paper 5: how to 
assess adequacy of data. Implement Sci, 13, 14. 

GLENTON, C., LEWIN, S. & NORRIS, S. 2016. Using evidence from qualitative research to develop 
WHO guidelines (Chapter 15). World Health Organization Handbook for Guideline 
Development. 2nd ed. Geneva: WHO. 

GOBEL, H. & JOST, W. H. 2003. [Botulinum toxin in specific pain therapy]. Schmerz, 17, 149-65. 



301 
 

GONZALEZ, Y. M., SCHIFFMAN, E., GORDON, S. M., SEAGO, B., TRUELOVE, E. L., SLADE, G. & 
OHRBACH, R. 2011. Development of a brief and effective temporomandibular disorder pain 
screening questionnaire: reliability and validity. J Am Dent Assoc, 142, 1183-91. 

GOULET, J. P., LAVIGNE, G. J. & LUND, J. P. 1995. Jaw pain prevalence among French-speaking 
Canadians in Quebec and related symptoms of temporomandibular disorders. J Dent Res, 74, 
1738-44. 

GRAHAM, C. & WOODS, P. 2013. Patient Experience Surveys., Oxford, Oxford University Press. 
GRANILLO, M. T. 2012. Structure and Function of the Patient Health Questionnaire-9 Among Latina 

and Non-Latina White Female College Students. Journal of the Society for Social Work and 
Research, 3, 80-93. 

GREENE, C. S. 1995. Etiology of temporomandibular disorders. Semin Orthod, 1, 222-8. 
GREENSPAN, J. D., SLADE, G. D., BAIR, E., DUBNER, R., FILLINGIM, R. B., OHRBACH, R., KNOTT, C., 

MULKEY, F., ROTHWELL, R. & MAIXNER, W. 2011. Pain sensitivity risk factors for chronic 
TMD: descriptive data and empirically identified domains from the OPPERA case control 
study. J Pain, 12, T61-74. 

GREGHI, S. M., DOS SANTOS AGUIAR, A., BATAGLION, C., FERRACINI, G. N., LA TOUCHE, R. & CHAVES, 
T. C. 2018. Brazilian Portuguese Version of the Craniofacial Pain and Disability Inventory: 
Cross-Cultural Reliability, Internal Consistency, and Construct and Structural Validity. J Oral 
Facial Pain Headache, 32, 389-399. 

GRIFFIN, S. J., KINMONTH, A. L., VELTMAN, M. W., GILLARD, S., GRANT, J. & STEWART, M. 2004. 
Effect on health-related outcomes of interventions to alter the interaction between patients 
and practitioners: a systematic review of trials. Ann Fam Med, 2, 595-608. 

GRIGGS, C. L., SCHNEIDER, J. C., KAZIS, L. E. & RYAN, C. M. 2017. Patient-reported Outcome 
Measures: A Stethoscope for the Patient History. Ann Surg, 265, 1066-1067. 

GRZESIAK, R. C. 1991. Psychologic considerations in temporomandibular dysfunction. A 
biopsychosocial view of symptom formation. Dent Clin North Am, 35, 209-26. 

GUPTA, A., SILMAN, A. J., RAY, D., MORRISS, R., DICKENS, C., MACFARLANE, G. J., CHIU, Y. H., 
NICHOLL, B. & MCBETH, J. 2007. The role of psychosocial factors in predicting the onset of 
chronic widespread pain: results from a prospective population-based study. Rheumatology 
(Oxford), 46, 666-71. 

HADI, M. A., ALLDRED, D. P., BRIGGS, M., MARCZEWSKI, K. & CLOSS, S. J. 2017. 'Treated as a number, 
not treated as a person': a qualitative exploration of the perceived barriers to effective pain 
management of patients with chronic pain. BMJ Open, 7, e016454. 

HAIR, J. F., ANDERSON, R. E., TATHAM, R. L. & BLACK, W. C. 1995. Multivariate data analysis (4th 
ed.): with readings, Prentice-Hall, Inc. 

HAMPF, G. 1990. A biopsychosocial approach to TMJ pain--or looking for keys in the dark. Proc Finn 
Dent Soc, 86, 171-81. 

HAN, C., PAE, C.-U., PATKAR, A. A., MASAND, P. S., WOONG KIM, K., JOE, S.-H. & JUNG, I.-K. 2009. 
Psychometric Properties of the Patient Health Questionnaire–15 (PHQ–15) for Measuring 
the Somatic Symptoms of Psychiatric Outpatients. Psychosomatics, 50, 580-585. 

HARDT, J., JACOBSEN, C., GOLDBERG, J., NICKEL, R. & BUCHWALD, D. 2008. Prevalence of chronic 
pain in a representative sample in the United States. Pain Med, 9, 803-12. 

HARPER, D. E., SCHREPF, A. & CLAUW, D. J. 2016. Pain Mechanisms and Centralized Pain in 
Temporomandibular Disorders. J Dent Res, 95, 1102-8. 

HARRIS, M. 1974. Psychogenic aspects of facial pain. Br Dent J, 136, 199-202. 
HAWKER, G. A., MIAN, S., KENDZERSKA, T. & FRENCH, M. 2011. Measures of adult pain: Visual 

Analog Scale for Pain (VAS Pain), Numeric Rating Scale for Pain (NRS Pain), McGill Pain 
Questionnaire (MPQ), Short-Form McGill Pain Questionnaire (SF-MPQ), Chronic Pain Grade 
Scale (CPGS), Short Form-36 Bodily Pain Scale (SF-36 BPS), and Measure of Intermittent and 
Constant Osteoarthritis Pain (ICOAP). 63, S240-S252. 



302 
 

HAYWOOD, K. L. 2007. Patient-reported outcome II: selecting appropriate measures for 
musculoskeletal care. Musculoskeletal Care, 5, 72-90. 

HAZAVEH, M. & HOVEY, R. 2018. Patient Experience of Living with Orofacial Pain: An Interpretive 
Phenomenological Study. JDR clinical and translational research, 3, 264-271. 

HE, S. & WANG, J. 2017. Validation of the Social support and Pain Questionnaire (SPQ) in patients 
with painful temporomandibular disorders. J Headache Pain, 18, 57. 

HE, S. L. & WANG, J. H. 2015. Validation of the Chinese version of the oral health impact profile for 
TMDs (OHIP-TMDs-C). Medicina Oral, Patologia Oral y Cirugia Bucal, 20, e161-e166. 

HE, S. L., WANG, J. H. & JI, P. 2016. Validation of the Tampa Scale for Kinesiophobia for 
Temporomandibular Disorders (TSK-TMD) in patients with painful TMD. Journal of Headache 
and Pain, 17. 

HE, S. L., WANG, J. H. & JI, P. 2018. Validation of the Pain Resilience Scale in Chinese-speaking 
patients with temporomandibular disorders pain. J Oral Rehabil, 45, 191-197. 

HEINDL, L. M., TRESTER, M., GUO, Y., ZWIENER, F., SADAT, N., PINE, N. S., PINE, K. R., TRAWEGER, A. 
& ROKOHL, A. C. 2021. Anxiety and depression in patients wearing prosthetic eyes. Graefes 
Arch Clin Exp Ophthalmol, 259, 495-503. 

HERMAN, C. R., SCHIFFMAN, E. L., LOOK, J. O. & RINDAL, D. B. 2002. The effectiveness of adding 
pharmacologic treatment with clonazepam or cyclobenzaprine to patient education and self-
care for the treatment of jaw pain upon awakening: a randomized clinical trial. J Orofac Pain, 
16, 64-70. 

HEWITT-TAYLOR, J. 2001. Use of constant comparative analysis in qualitative research. Nursing 
Standard (through 2013), 15, 39-42. 

HIETAHARJU, M., KIVIMÄKI, I., HEIKKILÄ, H., NÄPÄNKANGAS, R., TEERIJOKI-OKSA, T., TANNER, J., 
KEMPPAINEN, P., TOLVANEN, M., SUVINEN, T. & SIPILÄ, K. 2021. Comparison of Axis II 
psychosocial assessment methods of RDC/TMD and DC/TMD as part of DC/TMD-FIN phase II 
validation studies in tertiary care Finnish TMD pain patients. Journal of Oral Rehabilitation, 
48, 1295-1306. 

HOFFMANN, R. G., KOTCHEN, J. M., KOTCHEN, T. A., COWLEY, T., DASGUPTA, M. & COWLEY, A. W. 
2011. Temporomandibular Disorders and Associated Clinical Comorbidities. Clinical Journal 
of Pain, 27, 268-274. 

HOLLOWAY, I., SOFAER-BENNETT, B. & WALKER, J. 2007. The stigmatisation of people with chronic 
back pain. Disabil Rehabil, 29, 1456-64. 

HOMA, K., SABADOSA, K. A., NELSON, E. C., ROGERS, W. H. & MARSHALL, B. C. 2013. Development 
and validation of a cystic fibrosis patient and family member experience of care survey. Qual 
Manag Health Care, 22, 100-16. 

HU, L. T. & BENTLER, P. M. 1999. Cutoff criteria for fit indexes in covariance structure analysis: 
Conventional criteria versus new alternatives. Structural Equation Modeling: A 
Multidisciplinary Journal, 6, 1-55. 

HUSKISSON, E. C. 1974. Measurement of pain. Lancet, 2, 1127-31. 
HYPHANTIS, T., KROENKE, K., PAPATHEODOROU, E., PAIKA, V., THEOCHAROPOULOS, N., NINOU, A., 

TOMENSON, B., CARVALHO, A. F. & GUTHRIE, E. 2014. Validity of the Greek version of the 
PHQ 15-item Somatic Symptom Severity Scale in patients with chronic medical conditions 
and correlations with emergency department use and illness perceptions. Comprehensive 
Psychiatry, 55, 1950-1959. 

ILGUNAS, A., WÄNMAN, A. & STRÖMBÄCK, M. 2020. 'I was cracking more than everyone else': young 
adults' daily life experiences of hypermobility and jaw disorders. Eur J Oral Sci, 128, 74-80. 

INAGAKI, T., MIYAOKA, T., SHINNO, H., HORIGUCHI, J., MATSUDA, S. & YOSHIKAWA, H. 2007. 
Treatment of temporomandibular pain with the selective serotonin reuptake inhibitor 
paroxetine. Prim Care Companion J Clin Psychiatry, 9, 69-70. 



303 
 

INDOVINA, K., KENISTON, A., REID, M., SACHS, K., ZHENG, C., TONG, A., HERNANDEZ, D., BUI, K., ALI, 
Z., NGUYEN, T., GUIRGUIS, H., ALBERT, R. K. & BURDEN, M. 2016. Real-time patient 
experience surveys of hospitalized medical patients. J Hosp Med, 11, 251-6. 

ISMAIL, F., LANGE, K., GILLIG, M., ZINKEN, K., SCHWABE, L., STIESCH, M. & EISENBURGER, M. 2018. 
WHO-5 well-being index as screening instrument for psychological comorbidity in patients 
with temporomandibular disorder. Cranio-the Journal of Craniomandibular Practice, 36, 189-
194. 

JENKINSON, C. & MCGEE, H. 1998. Health Status Measurement: A Brief but Critical Introduction. 
JENSEN, M. P. & TURK, D. C. 2014. Contributions of psychology to the understanding and treatment 

of people with chronic pain: why it matters to ALL psychologists. The American psychologist, 
69 2, 105-18. 

JOBE, J. B. & MINGAY, D. J. 1989. Cognitive research improves questionnaires. Am J Public Health, 
79, 1053-5. 

JOHANSSON, A., UNELL, L., CARLSSON, G. E., SODERFELDT, B. & HALLING, A. 2003. Gender difference 
in symptoms related to temporomandibular disorders in a population of 50-year-old 
subjects. J Orofac Pain, 17, 29-35. 

JOHN, M. T., HIRSCH, C., REIBER, T. & DWORKIN, S. 2006a. Translating the research diagnostic 
criteria for temporomandibular disorders into German: evaluation of content and process. J 
Orofac Pain, 20, 43-52. 

JOHN, M. T., MIGLIORETTI, D. L., LERESCHE, L., KOEPSELL, T. D., HUJOEL, P. & MICHEELIS, W. 2006b. 
German short forms of the Oral Health Impact Profile. Community Dent Oral Epidemiol, 34, 
277-88. 

JOHN, M. T., PATRICK, D. L. & SLADE, G. D. 2002. The German version of the Oral Health Impact 
Profile--translation and psychometric properties. Eur J Oral Sci, 110, 425-33. 

JOHN, M. T., REISSMANN, D. R., FEUERSTAHLER, L., WALLER, N., BABA, K., LARSSON, P., CELEBIĆ, A., 
SZABO, G. & RENER-SITAR, K. 2014. Exploratory factor analysis of the Oral Health Impact 
Profile. J Oral Rehabil, 41, 635-43. 

JOHNSON, S. U., ULVENES, P. G., ØKTEDALEN, T. & HOFFART, A. 2019. Psychometric Properties of the 
General Anxiety Disorder 7-Item (GAD-7) Scale in a Heterogeneous Psychiatric Sample. 
Frontiers in Psychology, 10. 

JONES, T., LOOKATCH, S. & MOORE, T. 2013. Effects of a single session group intervention for pain 
management in chronic pain patients: a pilot study. Pain and therapy, 2, 57-64. 

JOYCE, C. R., ZUTSHI, D. W., HRUBES, V. & MASON, R. M. 1975. Comparison of fixed interval and 
visual analogue scales for rating chronic pain. Eur J Clin Pharmacol, 8, 415-20. 

JULIUS, D. & BASBAUM, A. I. 2001. Molecular mechanisms of nociception. Nature, 413, 203-10. 
KAISER, H. F. 1960. The Application of Electronic Computers to Factor Analysis. Educational and 

Psychological Measurement, 20, 141-151. 
KALLAS, M. S., CROSATO, E. M., BIAZEVIC, M. G., MORI, M. & AGGARWAL, V. R. 2013. Translation and 

cross-cultural adaptation of the manchester orofacial pain disability scale. J Oral Maxillofac 
Res, 3, e3. 

KAPOS, F. P., EXPOSTO, F. G., OYARZO, J. F. & DURHAM, J. 2020. Temporomandibular disorders: a 
review of current concepts in aetiology, diagnosis and management. Oral Surgery, 13, 321-
334. 

KARTHIK, R., HAFILA, M. I. F., SARAVANAN, C., VIVEK, N., PRIYADARSINI, P. & ASHWATH, B. 2017. 
Assessing Prevalence of Temporomandibular Disorders among University Students: A 
Questionnaire Study. J Int Soc Prev Community Dent, 7, S24-s29. 

KAYA, S., HERMANS, L., WILLEMS, T., ROUSSEL, N. & MEEUS, M. 2013. Central sensitization in 
urogynecological chronic pelvic pain: a systematic literature review. Pain Physician, 16, 291-
308. 



304 
 

KELLEY, J. M., KRAFT-TODD, G., SCHAPIRA, L., KOSSOWSKY, J. & RIESS, H. 2014. The influence of the 
patient-clinician relationship on healthcare outcomes: a systematic review and meta-
analysis of randomized controlled trials. PLoS One, 9, e94207. 

KERSTEIN, R. B. 1992. Disocclusion time-reduction therapy with immediate complete anterior 
guidance development to treat chronic myofascial pain-dysfunction syndrome. Quintessence 
Int, 23, 735-47. 

KERSTEIN, R. B. 1993. A comparison of traditional occlusal equilibration and immediate complete 
anterior guidance development. Cranio, 11, 126-39; discussion 140. 

KERTZ, S., BIGDA-PEYTON, J. & BJORGVINSSON, T. 2013. Validity of the Generalized Anxiety Disorder-
7 scale in an acute psychiatric sample. Clin Psychol Psychother, 20, 456-64. 

KHOO, S. P., YAP, A. U., CHAN, Y. H. & BULGIBA, A. M. 2008. Translating the Research Diagnostic 
Criteria for Temporomandibular Disorders into Malay: evaluation of content and process. J 
Orofac Pain, 22, 131-8. 

KIM, J.-O. & MUELLER, C. W. 1978. Introduction to Factor Analysis What It Is and How To Do It, SAGE 
Publications, Inc. 

KINGSLEY, C. & PATEL, S. 2017. Patient-reported outcome measures and patient-reported 
experience measures. BJA Education, 17, 137-144. 

KIRMAYER, L. J. & ROBBINS, J. M. 1991. Three forms of somatization in primary care: prevalence, co-
occurrence, and sociodemographic characteristics. J Nerv Ment Dis, 179, 647-55. 

KLEINKNECHT, R. A., MAHONEY, E. R., ALEXANDER, L. D. & DWORKIN, S. F. 1986. Correspondence 
between subjective report of temporomandibular disorder symptoms and clinical findings. J 
Am Dent Assoc, 113, 257-61. 

KLINE, R. B. 2011. Principles and practice of structural equation modeling, 3rd ed, New York, NY, US, 
Guilford Press. 

KLOTZ, S. G. R., KETELS, G., LÖWE, B. & BRÜNAHL, C. A. 2020. Myofascial Findings and 
Psychopathological Factors in Patients with Chronic Pelvic Pain Syndrome. Pain Med, 21, 
e34-e44. 

KOES, B. W., VAN TULDER, M. W. & THOMAS, S. 2006. Diagnosis and treatment of low back pain. 
Bmj, 332, 1430-4. 

KOEZE, E. & POPPER, N. 2020. The Virus Changed the Way We Internet. The New York Times 
[Online]. Available: 
https://www.nytimes.com/interactive/2020/04/07/technology/coronavirus-internet-
use.html. 

KOPP, S., AKERMAN, S. & NILNER, M. 1991. Short-term effects of intra-articular sodium hyaluronate, 
glucocorticoid, and saline injections on rheumatoid arthritis of the temporomandibular joint. 
J Craniomandib Disord, 5, 231-8. 

KRAUSE, J. S., SAUNDERS, L. L., BOMBARDIER, C. & KALPAKJIAN, C. 2011. Confirmatory Factor 
Analysis of the Patient Health Questionnaire-9: A Study of the Participants From the Spinal 
Cord Injury Model Systems. PM&R, 3, 533-540. 

KROENKE, K., SPITZER, R. L. & WILLIAMS, J. B. 2001. The PHQ-9: validity of a brief depression severity 
measure. J Gen Intern Med, 16, 606-13. 

KROENKE, K., SPITZER, R. L. & WILLIAMS, J. B. 2002. The PHQ-15: validity of a new measure for 
evaluating the severity of somatic symptoms. Psychosom Med, 64, 258-66. 

KROENKE, K., STRINE, T. W., SPITZER, R. L., WILLIAMS, J. B. W., BERRY, J. T. & MOKDAD, A. H. 2009. 
The PHQ-8 as a measure of current depression in the general population. Journal of Affective 
Disorders, 114, 163-173. 

KULLGREN, J. T., MCLAUGHLIN, C. G., MITRA, N. & ARMSTRONG, K. 2012. Nonfinancial barriers and 
access to care for U.S. adults. Health Serv Res, 47, 462-85. 

KYRIAZOS, T. A. 2018. Applied Psychometrics: Sample Size and Sample Power Considerations in 
Factor Analysis (EFA, CFA) and SEM in General. Psychology, Vol.09No.08, 25. 

https://www.nytimes.com/interactive/2020/04/07/technology/coronavirus-internet-use.html
https://www.nytimes.com/interactive/2020/04/07/technology/coronavirus-internet-use.html


305 
 

KYTE, D., COCKWELL, P., LENCIONI, M., SKRYBANT, M., HILDEBRAND, M. V., PRICE, G., SQUIRE, K., 
WEBB, S., BROOKES, O., FANNING, H., JONES, T. & CALVERT, M. 2016. Reflections on the 
national patient-reported outcome measures (PROMs) programme: Where do we go from 
here? Journal of the Royal Society of Medicine, 109, 441-445. 

LA FLEUR, P. & ADAMS, A. 2020. CADTH Rapid Response Reports. Botulinum Toxin for 
Temporomandibular Disorders: A Review of Clinical Effectiveness, Cost-Effectiveness, and 
Guidelines. Ottawa (ON): Canadian Agency for Drugs and Technologies in Health 

Copyright © 2020 Canadian Agency for Drugs and Technologies in Health. 
LA TOUCHE, R., MARTÍNEZ GARCÍA, S., SERRANO GARCÍA, B., PROY ACOSTA, A., ADRAOS JUÁREZ, D., 

FERNÁNDEZ PÉREZ, J. J., ANGULO-DÍAZ-PARREÑO, S., CUENCA-MARTÍNEZ, F., PARIS-
ALEMANY, A. & SUSO-MARTÍ, L. 2020. Effect of Manual Therapy and Therapeutic Exercise 
Applied to the Cervical Region on Pain and Pressure Pain Sensitivity in Patients with 
Temporomandibular Disorders: A Systematic Review and Meta-analysis. Pain Med, 21, 2373-
2384. 

LA TOUCHE, R., PARDO-MONTERO, J., GIL-MARTINEZ, A., PARIS-ALEMANY, A., ANGULO-DIAZ-
PARRENO, S., SUAREZ-FALCON, J. C., LARA-LARA, M. & FERNANDEZ-CARNERO, J. 2014. 
Craniofacial Pain and Disability Inventory (CF-PDI): Development and Psychometric 
Validation of a New Questionnaire. Pain Physician, 17, 95-108. 

LA TOUCHE, R., PARIS-ALEMANY, A., HIDALGO-PEREZ, A., LOPEZ-DE-URALDE-VILLANUEVA, I., 
ANGULO-DIAZ-PARRENO, S. & MUNOZ-GARCIA, D. 2018. Evidence for Central Sensitization 
in Patients with Temporomandibular Disorders: A Systematic Review and Meta-analysis of 
Observational Studies. Pain Practice, 18, 388-409. 

LACHAPELLE, D. L., LAVOIE, S. & BOUDREAU, A. 2008. The meaning and process of pain acceptance. 
Perceptions of women living with arthritis and fibromyalgia. Pain Res Manag, 13, 201-10. 

LAMELA, D., SOREIRA, C., MATOS, P. & MORAIS, A. 2020. Systematic review of the factor structure 
and measurement invariance of the patient health questionnaire-9 (PHQ-9) and validation of 
the Portuguese version in community settings. J Affect Disord, 276, 220-233. 

LARSON, C. O., NELSON, E. C., GUSTAFSON, D. & BATALDEN, P. B. 1996. The relationship between 
meeting patients' information needs and their satisfaction with hospital care and general 
health status outcomes. Int J Qual Health Care, 8, 447-56. 

LARSSON, P., LIST, T., LUNDSTROM, I., MARCUSSON, A. & OHRBACH, R. 2004. Reliability and validity 
of a Swedish version of the Oral Health Impact Profile (OHIP-S). Acta Odontol Scand, 62, 147-
52. 

LASKIN, D. M. 1969. Etiology of the pain-dysfunction syndrome. J Am Dent Assoc, 79, 147-53. 
LEDESMA, R. D., VALERO-MORA, P. & MACBETH, G. 2015. The Scree Test and the Number of Factors: 

a Dynamic Graphics Approach. The Spanish Journal of Psychology, 18, E11. 
LEE, H. J., CHOI, E. J., NAHM, F. S., YOON, I. Y. & LEE, P. B. 2018. Prevalence of unrecognized 

depression in patients with chronic pain without a history of psychiatric diseases. Korean J 
Pain, 31, 116-124. 

LEE, M., SNOW, J., QUON, C., SELANDER, K., DERYCKE, E., LAWLESS, M., DRISCOLL, M., DITRE, J. W., 
MATTOCKS, K. M., BECKER, W. C. & BASTIAN, L. A. 2021. I smoke to cope with pain: patients' 
perspectives on the link between cigarette smoking and pain. Wien Klin Wochenschr, 133, 
1012-1019. 

LEESON, R. M. A. 2007. A COMPARISON OF MEDICAL AND PHYSICAL THERAPIES IN THE 
MANAGEMENT OF FACIAL ARTHROMYALGIA (TEMPOROMANDIBULAR JOINT DYSFUNCTION). 
PhD, University College London, University of London. 

LEON, S. D. 2004. The use of panoramic radiography for evaluating temporomandibular disorders. 
Gen Dent, 52, 339-41. 

LEONHART, R., DE VROEGE, L., ZHANG, L., LIU, Y., DONG, Z., SCHAEFERT, R., NOLTE, S., FISCHER, F., 
FRITZSCHE, K. & VAN DER FELTZ-CORNELIS, C. M. 2018. Comparison of the Factor Structure 
of the Patient Health Questionnaire for Somatic Symptoms (PHQ-15) in Germany, the 



306 
 

Netherlands, and China. A Transcultural Structural Equation Modeling (SEM) Study. Front 
Psychiatry, 9, 240. 

LERESCHE, L. 1997. Epidemiology of temporomandibular disorders: implications for the investigation 
of etiologic factors. Crit Rev Oral Biol Med, 8, 291-305. 

LEWIN, S., BOOTH, A., GLENTON, C., MUNTHE-KAAS, H., RASHIDIAN, A., WAINWRIGHT, M., BOHREN, 
M. A., TUNÇALP, Ö., COLVIN, C. J., GARSIDE, R., CARLSEN, B., LANGLOIS, E. V. & NOYES, J. 
2018. Applying GRADE-CERQual to qualitative evidence synthesis findings: introduction to 
the series. Implementation Science, 13, 2. 

LIAO, S. C., HUANG, W. L., MA, H. M., LEE, M. T., CHEN, T. T., CHEN, I. M. & GAU, S. S. 2016. The 
relation between the patient health questionnaire-15 and DSM somatic diagnoses. BMC 
Psychiatry, 16, 351. 

LIMA-VERDE, A. C., POZZA, D. H., RODRIGUES, L., VELLY, A. M. & GUIMARAES, A. S. 2013. Cross-
Cultural Adaptation and Validation for Portuguese (Brazilian) of the Pictorial Representation 
of Illness and Self Measure Instrument in Orofacial Pain Patients. Journal of Orofacial Pain, 
27, 271-275. 

LIN, Q., BONKANO, O., WU, K., LIU, Q., ALI IBRAHIM, T. & LIU, L. 2021. The Value of Chinese Version 
GAD-7 and PHQ-9 to Screen Anxiety and Depression in Chinese Outpatients with Atypical 
Chest Pain. Ther Clin Risk Manag, 17, 423-431. 

LINTON, S. J., BOERSMA, K., JANSSON, M., SVÄRD, L. & BOTVALDE, M. 2005. The effects of cognitive-
behavioral and physical therapy preventive interventions on pain-related sick leave: a 
randomized controlled trial. Clin J Pain, 21, 109-19. 

LINTON, S. J., NICHOLAS, M. K., MACDONALD, S., BOERSMA, K., BERGBOM, S., MAHER, C. & 
REFSHAUGE, K. 2011. The role of depression and catastrophizing in musculoskeletal pain. Eur 
J Pain, 15, 416-22. 

LIPTON, J. A., SHIP, J. A. & LARACH-ROBINSON, D. 1993. Estimated prevalence and distribution of 
reported orofacial pain in the United States. J Am Dent Assoc, 124, 115-21. 

LOCKER, D. & SLADE, G. 1989. Association of symptoms and signs of TM disorders in an adult 
population. Community Dent Oral Epidemiol, 17, 150-3. 

LÖWE, B., DECKER, O., MÜLLER, S., BRÄHLER, E., SCHELLBERG, D., HERZOG, W. & HERZBERG, P. Y. 
2008. Validation and standardization of the Generalized Anxiety Disorder Screener (GAD-7) 
in the general population. Med Care, 46, 266-74. 

LUNDEEN, T. F., LEVITT, S. R. & MCKINNEY, M. W. 1986. Discriminative ability of the TMJ scale: age 
and gender differences. J Prosthet Dent, 56, 84-92. 

LUTZ, B. J. & BOWERS, B. J. 2000. Patient-centered care: understanding its interpretation and 
implementation in health care. Sch Inq Nurs Pract, 14, 165-83; discussion 183-7. 

MACFARLANE, T. V., BLINKHORN, A. S., DAVIES, R. M., KINCEY, J. & WORTHINGTON, H. V. 2002a. 
Oro-facial pain in the community: prevalence and associated impact. Community Dent Oral 
Epidemiol, 30, 52-60. 

MACFARLANE, T. V., BLINKHORN, A. S., DAVIES, R. M., RYAN, P., WORTHINGTON, H. V. & 
MACFARLANE, G. J. 2002b. Orofacial pain: just another chronic pain? Results from a 
population-based survey. Pain, 99, 453-458. 

MACHADO, E., MACHADO, P., GREHS, R. A. & CUNALI, P. A. 2012. Orthodontics as a therapeutic 
option for temporomandibular disorders: a systematic review. Dental Press Journal of 
Orthodontics, 17, 98-102. 

MAIXNER, W., DIATCHENKO, L., DUBNER, R., FILLINGIM, R. B., GREENSPAN, J. D., KNOTT, C., 
OHRBACH, R., WEIR, B. & SLADE, G. D. 2011. Orofacial pain prospective evaluation and risk 
assessment study - The OPPERA study. Journal of Pain, 12, T4-T11. 

MAJEDI, H., MOHAMMADI, M., TAFAKHORI, A. & KHAZAEIPOUR, Z. 2020. The Influence of Chronic 
Pain on Number Sense and Numeric Rating Scale: A prospective Cohort Study. 
Anesthesiology and pain medicine, 10, e103532-e103532. 



307 
 

MANARY, M. P., BOULDING, W., STAELIN, R. & GLICKMAN, S. W. 2013. The patient experience and 
health outcomes. N Engl J Med, 368, 201-3. 

MANFREDINI, D., AHLBERG, J., WINOCUR, E., GUARDA-NARDINI, L. & LOBBEZOO, F. 2011. Correlation 
of RDC/TMD axis I diagnoses and axis II pain-related disability. A multicenter study. Clin Oral 
Investig, 15, 749-56. 

MANFREDINI, D., LOMBARDO, L. & SICILIANI, G. 2017. Temporomandibular disorders and dental 
occlusion. A systematic review of association studies: end of an era? J Oral Rehabil, 44, 908-
923. 

MANFREDINI, D., WINOCUR, E., AHLBERG, J., GUARDA-NARDINI, L. & LOBBEZOO, F. 2010. 
Psychosocial impairment in temporomandibular disorders patients. RDC/TMD axis II findings 
from a multicentre study. J Dent, 38, 765-72. 

MAQBOOL, T., RAJU, S. & IN, E. 2016. Importance of patient-centred signage and navigation guide in 
an orthopaedic and plastics clinic. BMJ Qual Improv Rep, 5. 

MATHISON, S. 2005. Encyclopedia of Evaluation. Sage Publications, Inc. 
MCGORRY, R. W., WEBSTER, B. S., SNOOK, S. H. & HSIANG, S. M. 1999. Accuracy of Pain Recall in 

Chronic and Recurrent Low Back Pain. Journal of Occupational Rehabilitation, 9, 169-178. 
MCGRAW, K. O. & WONG, S. P. 1996. Forming Inferences about Some Intraclass Correlation 

Coefficients. Psychological Methods, 1, 30-46. 
MCINTOSH, A. M., HALL, L. S., ZENG, Y., ADAMS, M. J., GIBSON, J., WIGMORE, E., HAGENAARS, S. P., 

DAVIES, G., FERNANDEZ-PUJALS, A. M., CAMPBELL, A. I., CLARKE, T. K., HAYWARD, C., HALEY, 
C. S., PORTEOUS, D. J., DEARY, I. J., SMITH, D. J., NICHOLL, B. I., HINDS, D. A., JONES, A. V., 
SCOLLEN, S., MENG, W., SMITH, B. H. & HOCKING, L. J. 2016. Genetic and Environmental Risk 
for Chronic Pain and the Contribution of Risk Variants for Major Depressive Disorder: A 
Family-Based Mixed-Model Analysis. PLoS Med, 13, e1002090. 

MCNEILL, C. 1997. Management of temporomandibular disorders: concepts and controversies. J 
Prosthet Dent, 77, 510-22. 

MEADOWS, K. A. 2011. Patient-reported outcome measures: an overview. Br J Community Nurs, 16, 
146-51. 

MEDLICOTT, M. S. & HARRIS, S. R. 2006. A systematic review of the effectiveness of exercise, manual 
therapy, electrotherapy, relaxation training, and biofeedback in the management of 
temporomandibular disorder. Phys Ther, 86, 955-73. 

MEEUS, M., VERVISCH, S., DE CLERCK, L. S., MOORKENS, G., HANS, G. & NIJS, J. 2012. Central 
sensitization in patients with rheumatoid arthritis: a systematic literature review. Semin 
Arthritis Rheum, 41, 556-67. 

MELOTO, C. B., SLADE, G. D., LICHTENWALTER, R. N., BAIR, E., RATHNAYAKA, N., DIATCHENKO, L., 
GREENSPAN, J. D., MAIXNER, W., FILLINGIM, R. B. & OHRBACH, R. 2019. Clinical predictors of 
persistent temporomandibular disorder in people with first-onset temporomandibular 
disorder: A prospective case-control study. J Am Dent Assoc, 150, 572-581.e10. 

MIENNA, C. S., JOHANSSON, E. E. & WANMAN, A. 2014. "Grin(d) and bear it": narratives from Sami 
women with and without temporomandibular disorders. A qualitative study. Journal of Oral 
& Facial Pain and Headache, 28, 243-51. 

MILLS, S. E. E., NICOLSON, K. P. & SMITH, B. H. 2019. Chronic pain: a review of its epidemiology and 
associated factors in population-based studies. Br J Anaesth, 123, e273-e283. 

MITCHELL, A. J., YADEGARFAR, M., GILL, J. & STUBBS, B. 2016. Case finding and screening clinical 
utility of the Patient Health Questionnaire (PHQ-9 and PHQ-2) for depression in primary 
care: a diagnostic meta-analysis of 40 studies. BJPsych Open, 2, 127-138. 

MOKKINK, L. B., DE VET, H. C. W., PRINSEN, C. A. C., PATRICK, D. L., ALONSO, J., BOUTER, L. M. & 
TERWEE, C. B. 2018a. COSMIN Risk of Bias checklist for systematic reviews of Patient-
Reported Outcome Measures. Qual Life Res, 27, 1171-1179. 



308 
 

MOKKINK, L. B., PRINSEN, C. A., PATRICK, D. L., ALONSO, J., BOUTER, L. M., VET, H. C. D. & TERWEE, 
C. B. 2018b. COSMIN methodology for systematic reviews of Patient‐Reported Outcome 
Measures (PROMs). 

MOKKINK, L. B., PRINSEN, C. A., PATRICK, D. L., ALONSO, J., BOUTER, L. M., VET, H. C. D. & TERWEE, 
C. B. 2019. COSMIN Study Design checklist for Patient-reported outcome measurement 
instruments. Available: https://www.cosmin.nl/wp-content/uploads/COSMIN-study-
designing-checklist_final.pdf. 

MOKKINK, L. B., TERWEE, C. B., KNOL, D. L., STRATFORD, P. W., ALONSO, J., PATRICK, D. L., BOUTER, 
L. M. & DE VET, H. C. 2010a. The COSMIN checklist for evaluating the methodological quality 
of studies on measurement properties: a clarification of its content. BMC medical research 
methodology, 10, 22-22. 

MOKKINK, L. B., TERWEE, C. B., PATRICK, D. L., ALONSO, J., STRATFORD, P. W., KNOL, D. L., BOUTER, 
L. M. & DE VET, H. C. 2010b. The COSMIN checklist for assessing the methodological quality 
of studies on measurement properties of health status measurement instruments: an 
international Delphi study. Qual Life Res, 19, 539-49. 

MOKKINK, L. B., TERWEE, C. B., PATRICK, D. L., ALONSO, J., STRATFORD, P. W., KNOL, D. L., BOUTER, 
L. M. & DE VET, H. C. W. 2010c. The COSMIN study reached international consensus on 
taxonomy, terminology, and definitions of measurement properties for health-related 
patient-reported outcomes. Journal of Clinical Epidemiology, 63, 737-745. 

MORSE, J. M., BARRETT, M., MAYAN, M., OLSON, K. & SPIERS, J. 2002. Verification Strategies for 
Establishing Reliability and Validity in Qualitative Research. 1, 13-22. 

MOSS, M. L. & SALENTIJN, L. 1969. The primary role of functional matrices in facial growth. Am J 
Orthod, 55, 566-77. 

MUJAKPERUO, H. R., WATSON, M., MORRISON, R. & MACFARLANE, T. V. 2010. Pharmacological 
interventions for pain in patients with temporomandibular disorders. Cochrane Database 
Syst Rev, Cd004715. 

MUNTHE-KAAS, H., BOHREN, M. A., GLENTON, C., LEWIN, S., NOYES, J., TUNÇALP, Ö., BOOTH, A., 
GARSIDE, R., COLVIN, C. J., WAINWRIGHT, M., RASHIDIAN, A., FLOTTORP, S. & CARLSEN, B. 
2018. Applying GRADE-CERQual to qualitative evidence synthesis findings-paper 3: how to 
assess methodological limitations. Implement Sci, 13, 9. 

MURANTE, A. M., VAINIERI, M., ROJAS, D. & NUTI, S. 2014. Does feedback influence patient - 
professional communication? Empirical evidence from Italy. Health Policy, 116, 273-80. 

MURPHY, M. K., MACBARB, R. F., WONG, M. E. & ATHANASIOU, K. A. 2013. Temporomandibular 
disorders: a review of etiology, clinical management, and tissue engineering strategies. Int J 
Oral Maxillofac Implants, 28, e393-414. 

MURRAY, H., LOCKER, D., MOCK, D. & TENENBAUM, H. C. 1996. Pain and the quality of life in 
patients referred to a craniofacial pain unit. J Orofac Pain, 10, 316-23. 

NATBONY, L. R. & ZHANG, N. 2020. Acupuncture for Migraine: a Review of the Data and Clinical 
Insights. Curr Pain Headache Rep, 24, 32. 

NGUYEN, T. V., BOSSET, J. F., MONNIER, A., FOURNIER, J., PERRIN, V., BAUMANN, C., BRÉDART, A. & 
MERCIER, M. 2011. Determinants of patient satisfaction in ambulatory oncology: a cross 
sectional study based on the OUT-PATSAT35 questionnaire. BMC Cancer, 11, 526. 

NHS. Available: www.hscic.gov.uk/proms [Accessed]. 
NHS. 2011. NHS Patient Experience Framework [Online]. Department of Health and Social Care. 

Available: https://www.gov.uk/government/publications/nhs-patient-experience-framework 
[Accessed]. 

NHS. 2016. Available: https://www.engage.england.nhs.uk/consultation/proms-programme/ 
[Accessed]. 

NHS 2018. Statement of Methodology for the Overall Patient Experience Scores (Statistics), 
Methods, Reasoning and Scope. NHS England Clinical Programmes and Patient Insight 
Analytical Unit. 

https://www.cosmin.nl/wp-content/uploads/COSMIN-study-designing-checklist_final.pdf
https://www.cosmin.nl/wp-content/uploads/COSMIN-study-designing-checklist_final.pdf
file://///ad.ucl.ac.uk/homei/rmhvtai/DesktopSettings/Desktop/Final/Minor%20corrections/www.hscic.gov.uk/proms
https://www.gov.uk/government/publications/nhs-patient-experience-framework
https://www.engage.england.nhs.uk/consultation/proms-programme/


309 
 

NI RIORDAIN, R. & MCCREARY, C. 2013. Patient-reported outcome measures in burning mouth 
syndrome - a review of the literature. Oral Dis, 19, 230-5. 

NI RIORDAIN, R., SHIRLAW, P., ALAJBEG, I., AL ZAMEL, G. Y., FUNG, P. L., YUAN, A. D., MCCREARY, C., 
STOOPLER, E. T., DE ROSSI, S. S., LODI, G., GREENBERG, M. S. & BRENNAN, M. T. 2015. World 
Workshop on Oral Medicine VI: Patient-reported outcome measures and oral mucosal 
disease: current status and future direction. Oral Surg Oral Med Oral Pathol Oral Radiol, 120, 
152-60.e11. 

NICE. 2022. Is amitriptyline licensed for neuropathic pain? [Online]. National Institute for Health and 
Care Excellence. Available: https://cks.nice.org.uk/topics/neuropathic-pain-drug-
treatment/prescribing-information/amitriptyline/ [Accessed]. 

NICHOLL, B. I., HOLLIDAY, K. L., MACFARLANE, G. J., THOMSON, W., DAVIES, K. A., O'NEILL, T. W., 
BARTFAI, G., BOONEN, S., CASANUEVA, F. F., FINN, J. D., FORTI, G., GIWERCMAN, A., 
HUHTANIEMI, I. T., KULA, K., PUNAB, M., SILMAN, A. J., VANDERSCHUEREN, D., WU, F. C. & 
MCBETH, J. 2011. Association of HTR2A polymorphisms with chronic widespread pain and 
the extent of musculoskeletal pain: results from two population-based cohorts. Arthritis 
Rheum, 63, 810-8. 

NICHOLL, B. I., MACFARLANE, G. J., DAVIES, K. A., MORRISS, R., DICKENS, C. & MCBETH, J. 2009. 
Premorbid psychosocial factors are associated with poor health-related quality of life in 
subjects with new onset of chronic widespread pain - results from the EPIFUND study. Pain, 
141, 119-26. 

NIELSEN, L. & TERP, S. 1990. Screening for functional disorders of the masticatory system among 
teenagers. Community Dent Oral Epidemiol, 18, 281-7. 

NIGHTINGALE, F. 1992. Notes in Nursing, Philadelphia, Lippincott Williams & Wilkins. 
NIJS, J., GEORGE, S. Z., CLAUW, D. J., FERNÁNDEZ-DE-LAS-PEÑAS, C., KOSEK, E., ICKMANS, K., 

FERNÁNDEZ-CARNERO, J., POLLI, A., KAPRELI, E., HUYSMANS, E., CUESTA-VARGAS, A. I., 
MANI, R., LUNDBERG, M., LEYSEN, L., RICE, D., STERLING, M. & CURATOLO, M. 2021. Central 
sensitisation in chronic pain conditions: latest discoveries and their potential for precision 
medicine. The Lancet Rheumatology, 3, e383-e392. 

NILSSON, I. M., LIST, T. & DRANGSHOLT, M. 2006. The reliability and validity of self-reported 
temporomandibular disorder pain in adolescents. J Orofac Pain, 20, 138-44. 

NILSSON, I. M., LIST, T. & WILLMAN, A. 2011. Adolescents with temporomandibular disorder pain-
the living with TMD pain phenomenon. Journal of Orofacial Pain, 25, 107-16. 

NILSSON, I. M. & WILLMAN, A. 2016. Treatment Seeking and Self-Constructed Explanations of Pain 
and Pain Management Strategies Among Adolescents with Temporomandibular Disorder 
Pain. Journal of Oral & Facial Pain and Headache, 30, 127-33. 

NIMA, A. A., CLONINGER, K. M., LUCCHESE, F., SIKSTRÖM, S. & GARCIA, D. 2020. Validation of a 
general subjective well-being factor using Classical Test Theory. PeerJ, 8, e9193. 

NIXDORF, D. R., JOHN, M. T., WALL, M. M., FRICTON, J. R. & SCHIFFMAN, E. L. 2010. Psychometric 
properties of the modified Symptom Severity Index (SSI). J Oral Rehabil, 37, 11-20. 

NORDIN, S., PALMQUIST, E. & NORDIN, M. 2013. Psychometric evaluation and normative data for a 
Swedish version of the Patient Health Questionnaire 15-Item Somatic Symptom Severity 
Scale. Scandinavian Journal of Psychology, 54, 112-117. 

NORTH, C. S., HONG, B. A., LAI, H. H. & ALPERS, D. H. 2019. Assessing somatization in urologic 
chronic pelvic pain syndrome. BMC Urol, 19, 130. 

NOYES J, B. A., CARGO M, FLEMMING K, HARDEN A, HARRIS J, GARSIDE R, HANNES K, PANTOJA T, 
THOMAS J. 2022. Cochrane Handbook for Systematic Reviews of Interventions. In: HIGGINS 
JPT, T. J., CHANDLER J, CUMPSTON M, LI T, PAGE MJ, WELCH VA (ed.). Cochrane. 

NOYES, J., BOOTH, A., FLEMMING, K., GARSIDE, R., HARDEN, A., LEWIN, S., PANTOJA, T., HANNES, K., 
CARGO, M. & THOMAS, J. 2018a. Cochrane Qualitative and Implementation Methods Group 
guidance series-paper 3: methods for assessing methodological limitations, data extraction 
and synthesis, and confidence in synthesized qualitative findings. J Clin Epidemiol, 97, 49-58. 

https://cks.nice.org.uk/topics/neuropathic-pain-drug-treatment/prescribing-information/amitriptyline/
https://cks.nice.org.uk/topics/neuropathic-pain-drug-treatment/prescribing-information/amitriptyline/


310 
 

NOYES, J., BOOTH, A., LEWIN, S., CARLSEN, B., GLENTON, C., COLVIN, C. J., GARSIDE, R., BOHREN, M. 
A., RASHIDIAN, A., WAINWRIGHT, M., TUNςALP, Ö., CHANDLER, J., FLOTTORP, S., PANTOJA, 
T., TUCKER, J. D. & MUNTHE-KAAS, H. 2018b. Applying GRADE-CERQual to qualitative 
evidence synthesis findings-paper 6: how to assess relevance of the data. Implement Sci, 13, 
4. 

O’KEEFFE, M., MAHER, C. G., STANTON, T. R., O’CONNELL, N. E., DESHPANDE, S., GROSS, D. P. & 
O’SULLIVAN, K. 2019. Mass media campaigns are needed to counter misconceptions about 
back pain and promote higher value care. British Journal of Sports Medicine, 53, 1261-1262. 

OHRBACH, R., GRANGER, C., LIST, T. & DWORKIN, S. 2008a. Preliminary development and validation 
of the Jaw Functional Limitation Scale. Community Dent Oral Epidemiol, 36, 228-36. 

OHRBACH, R., LARSSON, P. & LIST, T. 2008b. The jaw functional limitation scale: development, 
reliability, and validity of 8-item and 20-item versions. J Orofac Pain, 22, 219-30. 

OHRBACH, R., TURNER, J. A., SHERMAN, J. J., MANCL, L. A., TRUELOVE, E. L., SCHIFFMAN, E. L. & 
DWORKIN, S. F. 2010. The Research Diagnostic Criteria for Temporomandibular Disorders. 
IV: evaluation of psychometric properties of the Axis II measures. J Orofac Pain, 24, 48-62. 

OKESON, J. P. 2003. Management of Temporomandibular Disorders and Occlusion. 
OUANOUNOU, A., GOLDBERG, M. & HAAS, D. A. 2017. Pharmacotherapy in Temporomandibular 

Disorders: A Review. J Can Dent Assoc, 83, h7. 
OUTLAW, P., TRIPATHI, S. & BALDWIN, J. 2018. Using patient experiences to develop services for 

chronic pain. Br J Pain, 12, 122-131. 
PAGÁN-TORRES, O. M., GONZÁLEZ-RIVERA, J. A. & ROSARIO-HERNÁNDEZ, E. 2020. Psychometric 

Analysis and Factor Structure of the Spanish Version of the Eight-Item Patient Health 
Questionnaire in a General Sample of Puerto Rican Adults. Hispanic Journal of Behavioral 
Sciences, 42, 401-415. 

PALMER, J. & DURHAM, J. 2021. Temporomandibular disorders. BJA Education, 21, 44-50. 
PAPARELLA, G. 2016. Person-centred care in Europe: a cross-country comparison of health system 

performance, strategies and structures. 
PARSLOW, R. M., SHAW, A., HAYWOOD, K. L. & CRAWLEY, E. 2019. Developing and pretesting a new 

patient reported outcome measure for paediatric Chronic Fatigue Syndrome/ Myalgic 
Encephalopathy (CFS/ME): cognitive interviews with children. J Patient Rep Outcomes, 3, 67. 

PATEL, J., CARDOSO, J. A. & MEHTA, S. 2019. A systematic review of botulinum toxin in the 
management of patients with temporomandibular disorders and bruxism. Br Dent J, 226, 
667-672. 

PATERSON, C. 2004. Seeking the patient's perspective: a qualitative assessment of EuroQol, COOP-
WONCA charts and MYMOP. Qual Life Res, 13, 871-81. 

PEIXOTO, K. O., ABRANTES, P. S., DE CARVALHO, I. H. G., DE ALMEIDA, E. O. & BARBOSA, G. A. S. 
2021. Temporomandibular disorders and the use of traditional and laser acupuncture: a 
systematic review. Cranio, 1-7. 

PETERS, S., GOLDTHORPE, J., MCELROY, C., KING, E., JAVIDI, H., TICKLE, M. & AGGARWAL, V. R. 2015. 
Managing chronic orofacial pain: A qualitative study of patients', doctors', and dentists' 
experiences. British Journal of Health Psychology, 20, 777-91. 

PHILLIPS, C. J. 2009. The Cost and Burden of Chronic Pain. Rev Pain, 3, 2-5. 
PICKLES, J., HIDE, E. & MAHER, L. 2008. Experience based design: A practical method of working with 

patients to redesign services. Clinical Governance: An International Journal, 13, 51-58. 
PIEH, C., BUDIMIR, S. & PROBST, T. 2020. The effect of age, gender, income, work, and physical 

activity on mental health during coronavirus disease (COVID-19) lockdown in Austria. Journal 
of Psychosomatic Research, 136, 110186. 

PINCUS, T., BURTON, A. K., VOGEL, S. & FIELD, A. P. 2002. A systematic review of psychological 
factors as predictors of chronicity/disability in prospective cohorts of low back pain. Spine 
(Phila Pa 1976), 27, E109-20. 



311 
 

PINCUS, T., KENT, P., BRONFORT, G., LOISEL, P., PRANSKY, G. & HARTVIGSEN, J. 2013. Twenty-five 
years with the biopsychosocial model of low back pain-is it time to celebrate? A report from 
the twelfth international forum for primary care research on low back pain. Spine (Phila Pa 
1976), 38, 2118-23. 

POW, E. H., LEUNG, K. C. & MCMILLAN, A. S. 2001. Prevalence of symptoms associated with 
temporomandibular disorders in Hong Kong Chinese. J Orofac Pain, 15, 228-34. 

PRICE, T. J. & GOLD, M. S. 2017. From Mechanism to Cure: Renewing the Goal to Eliminate the 
Disease of Pain. Pain Med. 

PRIMDAHL, J., HEGELUND, A., LORENZEN, A. G., LOEPPENTHIN, K., DURES, E. & APPEL ESBENSEN, B. 
2019. The Experience of people with rheumatoid arthritis living with fatigue: a qualitative 
metasynthesis. BMJ Open, 9, e024338. 

PRINSEN, C. A. C., MOKKINK, L. B., BOUTER, L. M., ALONSO, J., PATRICK, D. L., DE VET, H. C. W. & 
TERWEE, C. B. 2018. COSMIN guideline for systematic reviews of patient-reported outcome 
measures. Qual Life Res, 27, 1147-1157. 

PRKACHIN, K. M., SOLOMON, P. E. & ROSS, J. 2007. Underestimation of pain by health-care 
providers: towards a model of the process of inferring pain in others. Can J Nurs Res, 39, 88-
106. 

PUNTILLO, K., NEIGHBOR, M., O'NEIL, N. & NIXON, R. 2003. Accuracy of emergency nurses in 
assessment of patients' pain. Pain Manag Nurs, 4, 171-5. 

QIN, L., CUI, C., HUO, Y., YANG, X. & ZHAO, Y. 2019. Clinical Efficacy of Physical Factors Combined 
with Early Psychological Intervention in Treatment of Patients with Chronic Limb Pain. Iran J 
Public Health, 48, 858-863. 

RAFSTEN, L., DANIELSSON, A. & SUNNERHAGEN, K. S. 2020. Self-perceived postural balance 
correlates with postural balance and anxiety during the first year after stroke: a part of the 
randomized controlled GOTVED study. BMC neurology, 20, 410-410. 

RALEIGH, V., GRAHAM, C., THOMPSON, J., SIZMUR, S., JABBAL, J. & COULTER, A. 2015. Patients’ 
experience of using hospital services: An analysis of trends in inpatient surveys in NHS acute 
trusts in England, 2005–13. The king’s Fund, Picker Institute Europe. 

RASHID, A., MATTHEWS, N. S. & COWGILL, H. 2013. Physiotherapy in the management of disorders 
of the temporomandibular joint--perceived effectiveness and access to services: a national 
United Kingdom survey. Br J Oral Maxillofac Surg, 51, 52-7. 

READE, P. C. 1984. An approach to the management of temporomandibular joint pain-dysfunction 
syndrome. The Journal of Prosthetic Dentistry, 51, 91-96. 

REDDY, A. S., TOMITA, A. & PARUK, S. 2021. Depression, anxiety and treatment satisfaction in the 
parents of children on antiretroviral therapy in South Africa. Psychol Health Med, 26, 584-
594. 

REDMAN, R. W. 2004. Patient-centered care: an unattainable ideal? Res Theory Nurs Pract, 18, 11-4. 
REEVES, R. & SECCOMBE, I. 2008. Do patient surveys work? The influence of a national survey 

programme on local quality-improvement initiatives. Qual Saf Health Care, 17, 437-41. 
REEVES, R., WEST, E. & BARRON, D. 2013. Facilitated patient experience feedback can improve 

nursing care: a pilot study for a phase III cluster randomised controlled trial. BMC Health 
Serv Res, 13, 259. 

REITER, S., EMODI-PERLMAN, A., GOLDSMITH, C., FRIEDMAN-RUBIN, P. & WINOCUR, E. 2015. 
Comorbidity between depression and anxiety in patients with temporomandibular disorders 
according to the research diagnostic criteria for temporomandibular disorders. J Oral Facial 
Pain Headache, 29, 135-43. 

RENER-SITAR, K., JOHN, M. T., BANDYOPADHYAY, D., HOWELL, M. J. & SCHIFFMAN, E. L. 2014. 
Exploration of dimensionality and psychometric properties of the Pittsburgh Sleep Quality 
Index in cases with temporomandibular disorders. Health and Quality of Life Outcomes, 12. 

RESENDE, C. M. B. M. D., ROCHA, L. G. D. D. S., PAIVA, R. P. D., CAVALCANTI, C. D. S., ALMEIDA, E. O. 
D., RONCALLI, A. G. & BARBOSA, G. A. S. 2020. Relationship between anxiety, quality of life, 



312 
 

and sociodemographic characteristics and temporomandibular disorder. Oral Surgery, Oral 
Medicine, Oral Pathology and Oral Radiology, 129, 125-132. 

REUTER, K. E., GEYSIMONYAN, A., MOLINA, G. & REUTER, P. R. 2014. Healthcare in Equatorial 
Guinea, West Africa: obstacles and barriers to care. Pan Afr Med J, 19, 369. 

RITCHIE, J. & LEWIS, J. 2003. Qualitative Research Practice: A Guide for Social Science Students and 
Researchers, SAGE Publications. 

RIZZATTI-BARBOSA, C. M., NOGUEIRA, M. T., DE ANDRADE, E. D., AMBROSANO, G. M. & DE 
BARBOSA, J. R. 2003. Clinical evaluation of amitriptyline for the control of chronic pain 
caused by temporomandibular joint disorders. Cranio, 21, 221-5. 

ROBERTSHAW, L., DHESI, S. & JONES, L. L. 2017. Challenges and facilitators for health professionals 
providing primary healthcare for refugees and asylum seekers in high-income countries: a 
systematic review and thematic synthesis of qualitative research. BMJ Open, 7, e015981. 

ROBINSON-PAPP, J., GEORGE, M. C., DORFMAN, D. & SIMPSON, D. M. 2015. Barriers to Chronic Pain 
Measurement: A Qualitative Study of Patient Perspectives. Pain Med, 16, 1256-64. 

RODRIGUES-BIGATON, D., DE CASTRO, E. M. & PIRES, P. F. 2017. Factor and Rasch analysis of the 
Fonseca anamnestic index for the diagnosis of myogenous temporomandibular disorder. 
Braz J Phys Ther, 21, 120-126. 

ROLLMAN, A., GORTER, R. C., VISSCHER, C. M. & NAEIJE, M. 2013. Why Seek Treatment for 
Temporomandibular Disorder Pain Complaints? A Study Based on Semi-structured 
Interviews. Journal of Orofacial Pain, 27, 227-234. 

ROLLMAN, A., NAEIJE, M. & VISSCHER, C. M. 2010. The reproducibility and responsiveness of a 
patient-specific approach: a new instrument in evaluation of treatment of 
temporomandibular disorders. Journal of orofacial pain, 24, 101-105. 

ROY, W. A. 2006. Temporomandibular Disorders: An Evidence-Based Approach to Diagnosis and 
Treatment. Physical Therapy, 86, 1451-1452. 

ROZENBLUM, R., LISBY, M., HOCKEY, P. M., LEVTZION-KORACH, O., SALZBERG, C. A., EFRATI, N., 
LIPSITZ, S. & BATES, D. W. 2013. The patient satisfaction chasm: the gap between hospital 
management and frontline clinicians. BMJ Qual Saf, 22, 242-50. 

SAFOUR, W. & HOVEY, R. 2019. A Phenomenologic Study About the Dietary Habits and Digestive 
Complications for People Living with Temporomandibular Joint Disorder. Journal of oral & 
facial pain and headache, 3, 377-388. 

SALES, C., FAÍSCA, L., ASHWORTH, M. & AYIS, S. The psychometric properties of PSYCHLOPS, an 
individualized patient-reported outcome measure of personal distress. Journal of Clinical 
Psychology, n/a. 

SANDELOWSKI, M. & BARROSO, J. 2006. Handbook for Synthesizing Qualitative Research, Springer 
Publishing. 

SANDERS, A. E., SLADE, G. D., BAIR, E., FILLINGIM, R. B., KNOTT, C., DUBNER, R., GREENSPAN, J. D., 
MAIXNER, W. & OHRBACH, R. 2013. General health status and incidence of first-onset 
temporomandibular disorder: the OPPERA prospective cohort study. J Pain, 14, T51-62. 

SATORRA, A. & BENTLER, P. M. 2001. A scaled difference chi-square test statistic for moment 
structure analysis. Psychometrika, 66, 507-514. 

SCHEERHAGEN, M., VAN STEL, H. F., BIRNIE, E., FRANX, A. & BONSEL, G. J. 2015. Measuring client 
experiences in maternity care under change: development of a questionnaire based on the 
WHO Responsiveness model. PLoS One, 10, e0117031. 

SCHIFFMAN, E., OHRBACH, R., TRUELOVE, E., LOOK, J., ANDERSON, G., GOULET, J. P., LIST, T., 
SVENSSON, P., GONZALEZ, Y., LOBBEZOO, F., MICHELOTTI, A., BROOKS, S. L., CEUSTERS, W., 
DRANGSHOLT, M., ETTLIN, D., GAUL, C., GOLDBERG, L. J., HAYTHORNTHWAITE, J. A., 
HOLLENDER, L., JENSEN, R., JOHN, M. T., DE LAAT, A., DE LEEUW, R., MAIXNER, W., VAN DER 
MEULEN, M., MURRAY, G. M., NIXDORF, D. R., PALLA, S., PETERSSON, A., PIONCHON, P., 
SMITH, B., VISSCHER, C. M., ZAKRZEWSKA, J. & DWORKIN, S. F. 2014. Diagnostic Criteria for 
Temporomandibular Disorders (DC/TMD) for Clinical and Research Applications: 



313 
 

recommendations of the International RDC/TMD Consortium Network* and Orofacial Pain 
Special Interest Groupdagger. J Oral Facial Pain Headache, 28, 6-27. 

SCOTT, A. B. 1980. Botulinum toxin injection into extraocular muscles as an alternative to strabismus 
surgery. Ophthalmology, 87, 1044-9. 

SCOTT, I. & MAZHINDU, D. 2005. Statistics for Health Care Professionals. London. 
SEGU, M., COLLESANO, V., LOBBIA, S. & REZZANI, C. 2005. Cross-cultural validation of a short form of 

the Oral Health Impact Profile for temporomandibular disorders. Community Dent Oral 
Epidemiol, 33, 125-30. 

SEMINOWICZ, D. A., WIDEMAN, T. H., NASO, L., HATAMI-KHOROUSHAHI, Z., FALLATAH, S., WARE, M. 
A., JARZEM, P., BUSHNELL, M. C., SHIR, Y., OUELLET, J. A. & STONE, L. S. 2011. Effective 
treatment of chronic low back pain in humans reverses abnormal brain anatomy and 
function. J Neurosci, 31, 7540-50. 

SHARMA, S., KALLEN, M. A. & OHRBACH, R. 2021. Graded Chronic Pain Scale: Validation of 1-month 
Reference Frame. The Clinical Journal of Pain. 

SHARMA, S., TRAEGER, A. C., REED, B., HAMILTON, M., O’CONNOR, D. A., HOFFMANN, T. C., 
BONNER, C., BUCHBINDER, R. & MAHER, C. G. 2020. Clinician and patient beliefs about 
diagnostic imaging for low back pain: a systematic qualitative evidence synthesis. BMJ Open, 
10, e037820. 

SHARMA, S., WACTAWSKI-WENDE, J., LAMONTE, M. J., ZHAO, J., SLADE, G. D., BAIR, E., GREENSPAN, 
J. D., FILLINGIM, R. B., MAIXNER, W. & OHRBACH, R. 2019. Incident injury is strongly 
associated with subsequent incident temporomandibular disorder: results from the OPPERA 
study. Pain, 160, 1551-1561. 

SHEDDEN MORA, M. C., WEBER, D., NEFF, A. & RIEF, W. 2013. Biofeedback-based cognitive-
behavioral treatment compared with occlusal splint for temporomandibular disorder: a 
randomized controlled trial. Clinical Journal of Pain, 29, 1057-65. 

SHORE, N. A. 1959. Occlusal equilibration and temporomandibular joint dysfunction, Lippincott. 
SIMOEN, L., VAN DEN BERGHE, L., JACQUET, W. & MARKS, L. 2020. Depression and anxiety levels in 

patients with temporomandibular disorders: comparison with the general population. 
Clinical Oral Investigations, 24, 3939-3945. 

SIMON, L. S. 2012. Relieving pain in America: A blueprint for transforming prevention, care, 
education, and research. Journal of pain & palliative care pharmacotherapy, 26, 197-198. 

SIMPSON, L. L. 1981. The origin, structure, and pharmacological activity of botulinum toxin. 
Pharmacol Rev, 33, 155-88. 

SINGER, E. & DIONNE, R. 1997. A controlled evaluation of ibuprofen and diazepam for chronic 
orofacial muscle pain. J Orofac Pain, 11, 139-46. 

SINGH, B. P., JAYARAMAN, S., KIRUBAKARAN, R., JOSEPH, S., MUTHU, M. S., JIVNANI, H., HUA, F. & 
SINGH, N. 2017. Occlusal interventions for managing temporomandibular disorders. 
Cochrane Database of Systematic Reviews, 2017 (10) (no pagination). 

SKIPPER, E. 2014. National COPD Audit Programme: Patient Reported Experience Measures (PREMs) 
Development Work & Feasibility Report. 

SLADE, G. & DURHAM, J. 2020. Appendix C, Prevalence, Impact, and Costs of Treatment for 
Temporomandibular Disorders. In: OLIVIA YOST, CATHY LIVERMAN, REBECCA ENGLISH, SEAN 
MACKEY & BOND, E. (eds.) Temporomandibular Disorders: Priorities for Research and Care. 
Committee on Temporomandibular Disorders (TMDs) From Research Discoveries to Clinical 
Treatment. Washington (DC): National Academies Press (US). 

SLADE, G. D., BAIR, E., GREENSPAN, J. D., DUBNER, R., FILLINGIM, R. B., DIATCHENKO, L., MAIXNER, 
W., KNOTT, C. & OHRBACH, R. 2013a. Signs and symptoms of first-onset TMD and 
sociodemographic predictors of its development: the OPPERA prospective cohort study. J 
Pain, 14, T20-32.e1-3. 

SLADE, G. D., FILLINGIM, R. B., SANDERS, A. E., BAIR, E., GREENSPAN, J. D., OHRBACH, R., DUBNER, 
R., DIATCHENKO, L., SMITH, S. B., KNOTT, C. & MAIXNER, W. 2013b. Summary of findings 



314 
 

from the OPPERA prospective cohort study of incidence of first-onset temporomandibular 
disorder: implications and future directions. The journal of pain, 14, T116-T124. 

SLADE, G. D., OHRBACH, R., GREENSPAN, J. D., FILLINGIM, R. B., BAIR, E., SANDERS, A. E., DUBNER, 
R., DIATCHENKO, L., MELOTO, C. B., SMITH, S. & MAIXNER, W. 2016. Painful 
Temporomandibular Disorder: Decade of Discovery from OPPERA Studies. Journal of Dental 
Research, 95, 1084-1092. 

SLADE, G. D. & SPENCER, A. J. 1994. Development and evaluation of the Oral Health Impact Profile. 
Community Dent Health, 11, 3-11. 

SLATORE, C. G., CECERE, L. M., REINKE, L. F., GANZINI, L., UDRIS, E. M., MOSS, B. R., BRYSON, C. L., 
CURTIS, J. R. & AU, D. H. 2010. Patient-clinician communication: associations with important 
health outcomes among veterans with COPD. Chest, 138, 628-34. 

SMITH, J. K. 1984. The Problem of Criteria for Judging Interpretive Inquiry. 6, 379-391. 
SMITH, S., CANO, S., L LAMPING, D., STANISZEWSKA, S., BROWNE, J., LEWSEY, J., VAN DER MEULEN, 

J., CAIRNS, J. & BLACK, N. 2005. Patient-Reported Outcome Measures (PROMs) for Routine 
use in Treatment Centres: Recommendations Based on A Review of the Scientific Evidence. 

SNELGROVE, S. & LIOSSI, C. 2013. Living with chronic low back pain: a metasynthesis of qualitative 
research. Chronic Illn, 9, 283-301. 

SOTO-BALBUENA, C., RODRÍGUEZ-MUÑOZ, M. F. & LE, H. N. 2021. Validation of the Generalized 
Anxiety Disorder Screener (GAD-7) in Spanish Pregnant Women. Psicothema, 33, 164-170. 

SPITZER, R. L., KROENKE, K., WILLIAMS, J. B. & LÖWE, B. 2006. A brief measure for assessing 
generalized anxiety disorder: the GAD-7. Arch Intern Med, 166, 1092-7. 

STEEDS, C. E. 2009. The anatomy and physiology of pain. Surgery (Oxford), 27, 507-511. 
STEGENGA, B., DE BONT, L. G. & BOERING, G. 1989. Osteoarthrosis as the cause of craniomandibular 

pain and dysfunction: a unifying concept. J Oral Maxillofac Surg, 47, 249-56. 
STEGENGA, B., DE BONT, L. G., DE LEEUW, R. & BOERING, G. 1993. Assessment of mandibular 

function impairment associated with temporomandibular joint osteoarthrosis and internal 
derangement. J Orofac Pain, 7, 183-95. 

STEWART, M. A. 1995. Effective physician-patient communication and health outcomes: a review. 
Cmaj, 152, 1423-33. 

STEWART, W. F., RICCI, J. A., CHEE, E., MORGANSTEIN, D. & LIPTON, R. 2003. Lost productive time 
and cost due to common pain conditions in the US workforce. Jama, 290, 2443-54. 

STREFFER, M. L., BUCHI, S., MORGELI, H., GALLI, U. & ETTLIN, D. 2009. PRISM (pictorial 
representation of illness and self measure): a novel visual instrument to assess pain and 
suffering in orofacial pain patients. J Orofac Pain, 23, 140-6. 

STREINER, D., NORMAN, G. & CAIRNEY, J. 2016. Health measurement scales: a practical guide to 
their development and use (5th edition). Australian and New Zealand Journal of Public 
Health, 40, 294-295. 

STUBBE, J. H., GELSEMA, T. & DELNOIJ, D. M. 2007. The Consumer Quality Index Hip Knee 
Questionnaire measuring patients' experiences with quality of care after a total hip or knee 
arthroplasty. BMC health services research, 7, 1-12. 

SUBAR, A. F., THOMPSON, F. E., SMITH, A. F., JOBE, J. B., ZIEGLER, R. G., POTISCHMAN, N., 
SCHATZKIN, A., HARTMAN, A., SWANSON, C., KRUSE, L. & ET AL. 1995. Improving food 
frequency questionnaires: a qualitative approach using cognitive interviewing. J Am Diet 
Assoc, 95, 781-8; quiz 789-90. 

SUBRAMANIAM, V., STEWART, M. W. & SMITH, J. F. 1999. The Development and Impact of a Chronic 
Pain Support Group: A Qualitative and Quantitative Study. Journal of Pain and Symptom 
Management, 17, 376-383. 

SUGISAKI, M., KINO, K., YOSHIDA, N., ISHIKAWA, T., AMAGASA, T. & HAKETA, T. 2005. Development 
of a new questionnaire to assess pain-related limitations of daily functions in Japanese 
patients with temporomandibular disorders. Community Dent Oral Epidemiol, 33, 384-95. 



315 
 

SUNDARESAN, P., MILROSS, C. G., STOCKLER, M. R., COSTA, D. S. & KING, M. T. 2016. Phase 1 in the 
development of a patient-reported measure to quantify perceived inconvenience of 
radiotherapy: generation of issues. Qual Life Res, 25, 2361-6. 

SUVINEN, T. I., READE, P. C., KEMPPAINEN, P., KONONEN, M. & DWORKIN, S. F. 2005. Review of 
aetiological concepts of temporomandibular pain disorders: Towards a biopsychosocial 
model for integration of physical disorder factors with psychological and psychosocial illness 
impact factors. European Journal of Pain, 9, 613-633. 

SVENSSON, P. & ARENDT-NIELSEN, L. 1995. Effect of Topical NSAID on Post-Exercise Jaw Muscle 
Soreness. Journal of Musculoskeletal Pain, 3, 41-58. 

TA, L. E. & DIONNE, R. A. 2004. Treatment of painful temporomandibular joints with a 
cyclooxygenase-2 inhibitor: A randomized placebo-controlled comparison of celecoxib to 
naproxen. Pain, 111, 13-21. 

TABACHNICK, B. G. & FIDELL, L. S. 2007. Using multivariate statistics, 5th ed. Using multivariate 
statistics, 5th ed. Boston, MA: Allyn & Bacon/Pearson Education. 

TANAKA, K., MURATA, S., NISHIGAMI, T., MIBU, A., MANFUKU, M., SHINOHARA, Y., TANABE, A. & 
ONO, R. 2019. The central sensitization inventory predict pain-related disability for 
musculoskeletal disorders in the primary care setting. Eur J Pain, 23, 1640-1648. 

TAUSCH, A. P. & MENOLD, N. 2016. Methodological Aspects of Focus Groups in Health Research: 
Results of Qualitative Interviews With Focus Group Moderators. Glob Qual Nurs Res, 3, 
2333393616630466. 

TAVAKOL, M. & DENNICK, R. 2011. Making sense of Cronbach's alpha. International journal of 
medical education, 2, 53-55. 

TAYLOR, C. P., GEE, N. S., SU, T. Z., KOCSIS, J. D., WELTY, D. F., BROWN, J. P., DOOLEY, D. J., BODEN, 
P. & SINGH, L. 1998. A summary of mechanistic hypotheses of gabapentin pharmacology. 
Epilepsy Res, 29, 233-49. 

TAYLOR, L. E. V., STOTTS, N. A., HUMPHREYS, J., TREADWELL, M. J. & MIASKOWSKI, C. 2013. A 
biopsychosocial-spiritual model of chronic pain in adults with sickle cell disease. Pain Manag 
Nurs, 14, 287-301. 

TAYLOR, R. M., FERN, L. A., SOLANKI, A., HOOKER, L., CARLUCCIO, A., PYE, J., JEANS, D., FRERE-
SMITH, T., GIBSON, F., BARBER, J., RAINE, R., STARK, D., FELTBOWER, R., PEARCE, S. & 
WHELAN, J. S. 2015. Development and validation of the BRIGHTLIGHT Survey, a patient-
reported experience measure for young people with cancer. Health Qual Life Outcomes, 13, 
107. 

TCHIVILEVA, I., OHRBACH, R., FILLINGIM, R., GREENSPAN, J., MAIXNER, W. & SLADE, G. 2016. 
Headache as a risk factor for first-onset TMD in the oppera study. Headache, 56, 33. 

TERRILL, A. L., HARTOONIAN, N., BEIER, M., SALEM, R. & ALSCHULER, K. 2015. The 7-item generalized 
anxiety disorder scale as a tool for measuring generalized anxiety in multiple sclerosis. Int J 
MS Care, 17, 49-56. 

TERWEE, C. B., BOT, S. D., DE BOER, M. R., VAN DER WINDT, D. A., KNOL, D. L., DEKKER, J., BOUTER, 
L. M. & DE VET, H. C. 2007. Quality criteria were proposed for measurement properties of 
health status questionnaires. J Clin Epidemiol, 60, 34-42. 

TERWEE, C. B., MOKKINK, L. B., KNOL, D. L., OSTELO, R. W., BOUTER, L. M. & DE VET, H. C. 2012. 
Rating the methodological quality in systematic reviews of studies on measurement 
properties: a scoring system for the COSMIN checklist. Qual Life Res, 21, 651-7. 

TERWEE, C. B., PRINSEN, C. A. C., CHIAROTTO, A., WESTERMAN, M. J., PATRICK, D. L., ALONSO, J., 
BOUTER, L. M., DE VET, H. C. W. & MOKKINK, L. B. 2018. COSMIN methodology for 
evaluating the content validity of patient-reported outcome measures: a Delphi study. Qual 
Life Res, 27, 1159-1170. 

THOMAS, J. & HARDEN, A. 2008. Methods for the thematic synthesis of qualitative research in 
systematic reviews. BMC Medical Research Methodology, 8, 45. 



316 
 

THORNE, S., JENSEN, L., KEARNEY, M. H., NOBLIT, G. & SANDELOWSKI, M. 2004. Qualitative 
metasynthesis: reflections on methodological orientation and ideological agenda. Qual 
Health Res, 14, 1342-65. 

THUMATI, P., MANWANI, R. & MAHANTSHETTY, M. 2014. The effect of reduced disclusion time in 
the treatment of myofascial pain dysfunction syndrome using immediate complete anterior 
guidance development protocol monitored by digital analysis of occlusion. Cranio-the 
Journal of Craniomandibular Practice, 32, 289-299. 

TONG, A., FLEMMING, K., MCINNES, E., OLIVER, S. & CRAIG, J. 2012. Enhancing transparency in 
reporting the synthesis of qualitative research: ENTREQ. BMC Medical Research 
Methodology, 12, 181. 

TONG, A., MORTON, R. L. & WEBSTER, A. C. 2016. How Qualitative Research Informs Clinical and 
Policy Decision Making in Transplantation: A Review. Transplantation, 100, 1997-2005. 

TOYE, F., SEERS, K., ALLCOCK, N., BRIGGS, M., CARR, E., ANDREWS, J. & BARKER, K. 2013a. Health 
Services and Delivery Research. A meta-ethnography of patients’ experience of chronic non-
malignant musculoskeletal pain. Southampton (UK): NIHR Journals Library. 

TOYE, F., SEERS, K., ALLCOCK, N., BRIGGS, M., CARR, E., ANDREWS, J. & BARKER, K. 2013b. Patients' 
experiences of chronic non-malignant musculoskeletal pain: a qualitative systematic review. 
Br J Gen Pract, 63, e829-41. 

TOYE, F., SEERS, K. & BARKER, K. 2014. A meta-ethnography of patients' experiences of chronic pelvic 
pain: struggling to construct chronic pelvic pain as 'real'. J Adv Nurs, 70, 2713-27. 

TOYE, F., SEERS, K. & BARKER, K. L. 2019. Living life precariously with rheumatoid arthritis - a mega-
ethnography of nine qualitative evidence syntheses. BMC Rheumatology, 3, 5. 

TOYE, F., SEERS, K., HANNINK, E. & BARKER, K. 2017a. A mega-ethnography of eleven qualitative 
evidence syntheses exploring the experience of living with chronic non-malignant pain. BMC 
Medical Research Methodology, 17, 116. 

TOYE, F., SEERS, K., TIERNEY, S. & BARKER, K. L. 2017b. A qualitative evidence synthesis to explore 
healthcare professionals' experience of prescribing opioids to adults with chronic non-
malignant pain. BMC Fam Pract, 18, 94. 

TSIANAKAS, V., ROBERT, G., MABEN, J., RICHARDSON, A., DALE, C., GRIFFIN, M. & WISEMAN, T. 2012. 
Implementing patient-centred cancer care: using experience-based co-design to improve 
patient experience in breast and lung cancer services. Support Care Cancer, 20, 2639-47. 

UGARTE, M. 2015. Waiting time reduction in intravitreal clinics by optimization of appointment 
scheduling: balancing demand and supply. BMJ Qual Improv Rep, 4. 

UNDT, G., MURAKAMI, K., CLARK, G. T., PLODER, O., DEM, A., LANG, T. & WIESINGER, G. F. 2006. 
Cross-cultural adaptation of the JPF-Questionnaire for German-speaking patients with 
functional temporomandibular joint disorders. J Craniomaxillofac Surg, 34, 226-33. 

VAN DER EIJK, M., FABER, M. J., UMMELS, I., AARTS, J. W., MUNNEKE, M. & BLOEM, B. R. 2012. 
Patient-centeredness in PD care: development and validation of a patient experience 
questionnaire. Parkinsonism Relat Disord, 18, 1011-6. 

VAN DER MEULEN, M. J., JOHN, M. T., NAEIJE, M. & LOBBEZOO, F. 2012. Developing abbreviated 
OHIP versions for use with TMD patients. Journal of Oral Rehabilitation, 39, 18-27. 

VAN DER MEULEN, M. J., LOBBEZOO, F., AARTMAN, I. H. & NAEIJE, M. 2014. Validity of the Oral 
Behaviours Checklist: correlations between OBC scores and intensity of facial pain. J Oral 
Rehabil, 41, 115-21. 

VAN GIJN, D. R., DUNNE, J., STANDRING, S. & ECCLES, S. 2022. Oxford Handbook of Head and Neck 
Anatomy, Oxford University Press. 

VAN RAVESTEIJN, H., WITTKAMPF, K., LUCASSEN, P., VAN DE LISDONK, E., VAN DEN HOOGEN, H., 
VAN WEERT, H., HUIJSER, J., SCHENE, A., VAN WEEL, C. & SPECKENS, A. 2009. Detecting 
Somatoform Disorders in Primary Care With the PHQ-15. The Annals of Family Medicine, 7, 
232. 



317 
 

VILLEMURE, C. & BUSHNELL, M. C. 2009. Mood influences supraspinal pain processing separately 
from attention. J Neurosci, 29, 705-15. 

VISSCHER, C. M., OHRBACH, R., VAN WIJK, A. J., WILKOSZ, M. & NAEIJE, M. 2010. The Tampa Scale 
for Kinesiophobia for Temporomandibular Disorders (TSK-TMD). Pain, 150, 492-500. 

VISSERS, M. M., BUSSMANN, J. B., VERHAAR, J. A., BUSSCHBACH, J. J., BIERMA-ZEINSTRA, S. M. & 
REIJMAN, M. 2012. Psychological factors affecting the outcome of total hip and knee 
arthroplasty: a systematic review. Semin Arthritis Rheum, 41, 576-88. 

VOLKMAN, J. E., DERYCKE, E. C., DRISCOLL, M. A., BECKER, W. C., BRANDT, C. A., MATTOCKS, K. M., 
HASKELL, S. G., BATHULAPALLI, H., GOULET, J. L. & BASTIAN, L. A. 2015. Smoking Status and 
Pain Intensity Among OEF/OIF/OND Veterans. Pain Med, 16, 1690-6. 

VON KORFF, M., LE RESCHE, L. & DWORKIN, S. F. 1993. First onset of common pain symptoms: A 
prospective study of depression as a risk factor. Pain, 55, 251-258. 

VON KORFF, M., ORMEL, J., KEEFE, F. J. & DWORKIN, S. F. 1992. Grading the severity of chronic pain. 
Pain, 50, 133-149. 

VOS, T., FLAXMAN, A. D., NAGHAVI, M., LOZANO, R., MICHAUD, C., EZZATI, M., SHIBUYA, K., 
SALOMON, J. A., ABDALLA, S., ABOYANS, V., ABRAHAM, J., ACKERMAN, I., AGGARWAL, R., 
AHN, S. Y., ALI, M. K., ALVARADO, M., ANDERSON, H. R., ANDERSON, L. M., ANDREWS, K. G., 
ATKINSON, C., BADDOUR, L. M., BAHALIM, A. N., BARKER-COLLO, S., BARRERO, L. H., 
BARTELS, D. H., BASÁÑEZ, M. G., BAXTER, A., BELL, M. L., BENJAMIN, E. J., BENNETT, D., 
BERNABÉ, E., BHALLA, K., BHANDARI, B., BIKBOV, B., BIN ABDULHAK, A., BIRBECK, G., BLACK, 
J. A., BLENCOWE, H., BLORE, J. D., BLYTH, F., BOLLIGER, I., BONAVENTURE, A., BOUFOUS, S., 
BOURNE, R., BOUSSINESQ, M., BRAITHWAITE, T., BRAYNE, C., BRIDGETT, L., BROOKER, S., 
BROOKS, P., BRUGHA, T. S., BRYAN-HANCOCK, C., BUCELLO, C., BUCHBINDER, R., BUCKLE, G., 
BUDKE, C. M., BURCH, M., BURNEY, P., BURSTEIN, R., CALABRIA, B., CAMPBELL, B., CANTER, 
C. E., CARABIN, H., CARAPETIS, J., CARMONA, L., CELLA, C., CHARLSON, F., CHEN, H., CHENG, 
A. T., CHOU, D., CHUGH, S. S., COFFENG, L. E., COLAN, S. D., COLQUHOUN, S., COLSON, K. E., 
CONDON, J., CONNOR, M. D., COOPER, L. T., CORRIERE, M., CORTINOVIS, M., DE VACCARO, 
K. C., COUSER, W., COWIE, B. C., CRIQUI, M. H., CROSS, M., DABHADKAR, K. C., DAHIYA, M., 
DAHODWALA, N., DAMSERE-DERRY, J., DANAEI, G., DAVIS, A., DE LEO, D., DEGENHARDT, L., 
DELLAVALLE, R., DELOSSANTOS, A., DENENBERG, J., DERRETT, S., DES JARLAIS, D. C., 
DHARMARATNE, S. D., DHERANI, M., et al. 2012. Years lived with disability (YLDs) for 1160 
sequelae of 289 diseases and injuries 1990-2010: a systematic analysis for the Global Burden 
of Disease Study 2010. Lancet, 380, 2163-96. 

WANG, M., HE, S. & JI, P. 2019. Validation of the Centrality of Pain Scale in Chinese-Speaking Patients 
with Painful Temporomandibular Disorders. Pain Med, 20, 840-845. 

WANG, X. D., ZHANG, J. N., GAN, Y. H. & ZHOU, Y. H. 2015. Current understanding of pathogenesis 
and treatment of TMJ osteoarthritis. J Dent Res, 94, 666-73. 

WÄNMAN, A., ERNBERG, M. & LIST, T. 2016. Guidelines in the management of orofacial pain/TMD: 
An evidence-based approach. TANDLÆGEBLADET. 

WEINER, B. K. 2008. Spine update: the biopsychosocial model and spine care. Spine (Phila Pa 1976), 
33, 219-23. 

WEINGARTEN, T. N., IVERSON, B. C., SHI, Y., SCHROEDER, D. R., WARNER, D. O. & REID, K. I. 2009a. 
Impact of tobacco use on the symptoms of painful temporomandibular joint disorders. Pain, 
147, 67-71. 

WEINGARTEN, T. N., PODDUTURU, V. R., HOOTEN, W. M., THOMPSON, J. M., LUEDTKE, C. A. & OH, T. 
H. 2009b. Impact of tobacco use in patients presenting to a multidisciplinary outpatient 
treatment program for fibromyalgia. Clin J Pain, 25, 39-43. 

WELDRING, T. & SMITH, S. M. S. 2013. Patient-Reported Outcomes (PROs) and Patient-Reported 
Outcome Measures (PROMs). Health services insights, 6, 61-68. 



318 
 

WHITE, B. A., WILLIAMS, L. A. & LEBEN, J. R. 2001. Health care utilization and cost among health 
maintenance organization members with temporomandibular disorders. J Orofac Pain, 15, 
158-69. 

WIERING, B., DE BOER, D. & DELNOIJ, D. 2017a. Patient involvement in the development of patient-
reported outcome measures: a scoping review. Health Expect, 20, 11-23. 

WIERING, B., DE BOER, D. & DELNOIJ, D. 2017b. Patient involvement in the development of patient-
reported outcome measures: The developers' perspective. BMC Health Serv Res, 17, 635. 

WILLIAMS, A. C. D., ECCLESTON, C. & MORLEY, S. 2012. Psychological therapies for the management 
of chronic pain (excluding headache) in adults. Cochrane Database of Systematic Reviews. 

WILLIAMS, V., BOYLAN, A.-M. & NUNAN, D. 2020. Critical appraisal of qualitative research: necessity, 
partialities and the issue of bias. BMJ Evidence-Based Medicine, 25, 9-11. 

WILSON, C., WHITEMAN, K., STEPHENS, K., SWANSON-BIEARMAN, B. & LABARBA, J. 2017. Improving 
the Patient's Experience With a Multimodal Quiet-at-Night Initiative. J Nurs Care Qual, 32, 
134-140. 

WIRIYAKIJJA, P., FEDELE, S., PORTER, S. R., MERCADANTE, V. & NI RIORDAIN, R. 2018. Patient-
reported outcome measures in oral lichen planus: A comprehensive review of the literature 
with focus on psychometric properties and interpretability. J Oral Pathol Med, 47, 228-239. 

WOLF, E. 2006. Chronic orofacial pain. Understanding patients from two perspectives: the clinical 
view and the patient's experience. Swedish Dental Journal - Supplement, 9-69. 

WOLF, E., BIRGERSTAM, P., NILNER, M. & PETERSSON, K. 2006. Patients' experiences of consultations 
for nonspecific chronic orofacial pain: A phenomenological study. Journal of Orofacial Pain, 
20, 226-33. 

WOLF, E., BIRGERSTAM, P., NILNER, M. & PETERSSON, K. 2008. Nonspecific chronic orofacial pain: 
studying patient experiences and perspectives with a qualitative approach. Journal of 
Orofacial Pain, 22, 349-58. 

WOODYATT, C. R., FINNERAN, C. A. & STEPHENSON, R. 2016. In-Person Versus Online Focus Group 
Discussions: A Comparative Analysis of Data Quality. Qual Health Res, 26, 741-9. 

WOOLF, C. J. & SALTER, M. W. 2000. Neuronal plasticity: increasing the gain in pain. Science, 288, 
1765-9. 

WRIGHT, E. F. 2010. Manual of Temporomandibular Disorders, John Wiley & Sons, Inc. 
XU, L., CAI, B. & FANG, Z. 2016. Translation and validation of a Chinese version of the Mandibular 

Function Impairment Questionnaire. J Oral Rehabil, 43, 608-14. 
XU, L., HE, Y., FAN, S., CAI, B., FANG, Z. & DAI, K. 2020. Validation of a Chinese version of the Jaw 

Functional Limitation Scale in relation to the diagnostic subgroup of temporomandibular 
disorders. J Oral Rehabil, 47, 1-8. 

YAM, M. F., LOH, Y. C., TAN, C. S., KHADIJAH ADAM, S., ABDUL MANAN, N. & BASIR, R. 2018. General 
Pathways of Pain Sensation and the Major Neurotransmitters Involved in Pain Regulation. 
International journal of molecular sciences, 19, 2164. 

YAP, A. U. J., CHUA, E. K., TAN, K. B. C. & CHAN, Y. H. 2004. Relationships between 
depression/somatization and self-reports of pain and disability. Journal of Orofacial Pain, 18, 
220-225. 

YAP, A. U. J., TAN, K. B. C., PROSTHODONT, C., CHUA, E. K. & TAN, H. H. 2002. Depression and 
somatization in patients with temporomandibular disorders. The Journal of Prosthetic 
Dentistry, 88, 479-484. 

YULE, P. L., DURHAM, J., PLAYFORD, H., MOUFTI, M. A., STEELE, J., STEEN, N., WASSELL, R. W. & 
OHRBACH, R. 2015. OHIP-TMDs: a patient-reported outcome measure for 
temporomandibular disorders. Community Dentistry and Oral Epidemiology, 43, 461-470. 

ZARB, G. & SPECK, J. 1979. The treatment of mandibular dysfunction. Temporomandibular joint 
function and dysfunction. 



319 
 

ZHANG, S.-H., HE, K.-X., LIN, C.-J., LIU, X.-D., WU, L., CHEN, J. & RAUSCH-FAN, X. 2020. Efficacy of 
occlusal splints in the treatment of temporomandibular disorders: a systematic review of 
randomized controlled trials. Acta Odontologica Scandinavica, 78, 580-589. 

ZUCOLOTO, M. L., MAROCO, J. & DUARTE BONINI CAMPOS, J. A. 2015. Psychometric Properties of 
the Multidimensional Pain Inventory Applied to Brazilian Patients with Orofacial Pain. J Oral 
Facial Pain Headache, 29, 363-9. 

 

 

 



320 
 

Appendices 

Appendix 1: DC/TMD diagnosis decision tree 

 



321 
 

 



322 
 

Appendix 2: Ethical approvals  

REC approval 

 



323 
 

 



324 
 

 



325 
 

 



326 
 

HRA approval

 



327 
 

 

 

 

 

 



328 
 

Appendix 3: Consent forms and patient information sheets.  
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Appendix 4: Study questionnaires  
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Diagnostic criteria for TMD- Symptom questionnaire  
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GCPS
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JFLS-20 
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GAD-7 
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PHQ-8
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PHQ-15 

 

 

 



353 
 

Visual analogue scale for pain intensity
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Appendix 5: Search strategy for the qualitative evidence synthesis.  
 

Search strategy (Medline, Embase, PsychInfo): 

1. Temporomandibular Joint Disorders/  

2. Temporomandibular Joint Dysfunction Syndrome/  

3. Facial Pain/  

4. Temporomandibular Joint/  

5. Temporomandibular Joint Disc/  

6. Masticatory Muscles/  

7. Myalgia/  

8. Arthralgia/  

9. 6 and 7  

10. 4 and 8  

11. (TMD or TMJD or Temporomandibular disorder* or Temporomandibular joint 

dysfunction* or internal joint derangement* or Disc displacement or Fac* myalgia or 

masticat* muscle pain* or Degenerative joint disease or luxation* or orofac* pain* or 

Cranio* pain* or Fac* arthromyalgia or fac* pain).mp. [mp=title, abstract, heading word, 

table of contents, key concepts, original title, tests & measures, mesh]  

12. Personal Satisfaction/  

13. "Quality of Life"/  

14. Social Support/  

15. Depression/  

16. Anxiety/  

17. Attitude/  

18. (Experience* or Satisfaction* or Cop* or Support* or Stress* or resilience or quality of 

life or healthcare service* or health care service* or perspective* or concern* or 

opinion*).mp. [mp=title, abstract, heading word, table of contents, key concepts, original 

title, tests & measures, mesh]  

19. Qualitative Research/  

20. Focus Groups/  

21. Interview/  

22. Grounded Theory/  



355 
 

23. (qualitative stud* or qualitative research or interview* or discussion* or audio 

recording* or constant comparative analysis or content analysis or ethnograph* or field 

note* or field stud* or focus group* or grounded theor* or narrative* or observation or 

them* analysis or diary study).mp. [mp=title, abstract, heading word, table of contents, key 

concepts, original title, tests & measures, mesh]  

24. 12 or 13 or 14 or 15 or 16 or 17 or 18  

25. 19 or 20 or 21 or 22 or 23  

26. 1 or 2 or 3 or 4 or 5 or 9 or 10 or 11  

27. 24 and 25 and 26  

28. limit 27 to (human and english language) 

 

Search strategy (Cochrane database)  

ID Search Hits 

#1 MeSH descriptor: [Temporomandibular Joint Disorders] explode all trees  

#2 MeSH descriptor: [Temporomandibular Joint Dysfunction Syndrome] explode all 

trees 

#3 MeSH descriptor: [Facial Pain] explode all trees  

#4 MeSH descriptor: [Temporomandibular Joint] explode all trees  

#5 MeSH descriptor: [Masticatory Muscles] this term only  

#6 MeSH descriptor: [Myalgia] explode all trees  

#7 MeSH descriptor: [Arthralgia] this term only  

#8 #4 and #7  

#9 #5 and #6 

#10 TMD or TMJD or "Temporomandibular disorder*" or "Temporomandibular joint 

dysfunction*" or "internal joint derangement*" or "Disc displacement" or "Fac* myalgia" or 

"masticat* muscle pain*" or "Degenerative joint disease" or luxation* or "orofac* pain*" or 

"Cranio* pain*" or "Fac* arthromyalgia" or "fac* pain"  

#11 #1 or #2 or #3 or #8 or #9 or #10  

#12 MeSH descriptor: [Quality of Life] explode all trees  

#13 MeSH descriptor: [Social Support] explode all trees 

#14 MeSH descriptor: [Depression] explode all trees  

#15 MeSH descriptor: [Anxiety] explode all trees  
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#16 MeSH descriptor: [Attitude] this term only  

#17 Experience* or Satisfaction* or Cop* or Support* or Stress* or resilience or "quality 

of life" or "healthcare service*" or "health care service*" or perspective* or concern* or 

opinion* 

#18 #12 or #13 or #14 or #15 or #16 or #17  

#19 MeSH descriptor: [Qualitative Research] explode all trees 

#20 MeSH descriptor: [Focus Groups] explode all trees 

#21 MeSH descriptor: [Interview] explode all trees  

#22 MeSH descriptor: [Grounded Theory] explode all trees 

#23 "qualitative stud*" or "qualitative research" or interview* or discussion* or "audio 

recording*" or "constant comparative analysis" or "content analysis" or ethnograph* or 

"field note*" or "field stud*" or "focus group*" or "grounded theor*" or narrative* or 

observation or "them* analysis" or "diary stud*"  

#24 #19 or #20 or #21 or #22 or #23  

#25 #11 and #18 and #24 

 

Search strategy CINAHL Plus  

S48 S34 AND S40 AND S47 ( Limiters - English Language; Exclude MEDLINE records) 

S47 S41 OR S42 OR S43 OR S44 OR S45 OR S46 

S46 "qualitative stud*" or "qualitative research" or interview* or discussion* or "audio 

recording*" or "constant comparative analysis" or "content analysis" or ethnograph* or 

"field note*" or "field stud*" or "focus group*" or "grounded theor*" or narrative* or 

observation or "them* analysis" or "diary stud*" 

S45 (MH "Thematic Analysis") 

S44 (MH "Grounded Theory") 

S43 (MH "Semi-Structured Interview") OR (MH "Unstructured Interview") OR (MH 

"Structured Interview") OR (MH "Interviews") 

S42 (MH "Focus Groups") 

S41 (MH "Qualitative Studies") 

S40 S35 OR S36 OR S37 OR S38 OR S39 

S39 Experience* or Satisfaction* or Cop* or Support* or Stress* or resilience or "quality 

of life" or "healthcare service*" or "health care service*" or perspective* or concern* or 

opinion* or "attitude*" 
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S38 (MH "Anxiety") 

S37 (MH "Depression") 

S36 (MH "Quality of Life") 

S35 (MH "Personal Satisfaction") 

S34 S25 OR S26 OR S29 OR S32 OR S33 

S33 TMD or TMJD or "Temporomandibular disorder*" or "Temporomandibular joint 

dysfunction*" or "internal joint derangement*" or "Disc displacement" or "Fac* myalgia" or 

"masticat* muscle pain*" or "Degenerative joint disease" or luxation* or "orofac* pain*" or 

"Cranio* pain*" or "Fac* arthromyalgia" or "fac* pain" 

S32 S30 AND S31 

S31 (MH "Arthralgia") 

S30 (MH "Temporomandibular Joint") 

S29 S27 AND S28 

S28 (MH "Muscle Pain") 

S27 (MH "Masticatory Muscles") 

S26 (MH "Facial Pain") 

S25 (MH "Temporomandibular Joint Diseases") OR (MH "Temporomandibular Joint 

Syndrome")  

 

Search strategy: Web of Science  

# 4 

 (#3 AND #2 AND #1) AND LANGUAGE: (English) 

# 3 

TS= (Experience* or Satisfaction* or Cop* or Support* or Stress* or resilience or "quality of 

life" or "healthcare service*" or "health care service*" or perspective* or concern* or 

opinion* or depress* or anxi*) 

# 2 

TS= ("qualitative stud*" or "qualitative research" or interview* or discussion* or "audio 

recording*" or "constant comparative analysis" or "content analysis" or ethnograph* or 

"field note*" or "field stud*" or "focus group*" or "grounded theor*" or narrative* or 

observation or "them* analysis" or "diary stud*") 

# 1 
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TS= ("Temporomandibular Joint Disorders" or "Temporomandibular Joint Dysfunction 

Syndrome" or TMD or TMJD or "Temporomandibular disorder*" or "Temporomandibular 

joint dysfunction*" or "internal joint derangement*" or "Disc displacement" or "Fac* 

myalgia" or "masticat* muscle pain*" or "Degenerative joint disease" or luxation* or 

"orofac* pain*" or "Cranio* pain*" or "Fac* arthromyalgia" or "fac* pain") 
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Appendix 6: Topic guide for focus groups  
 

Introduction  

- Name, role, brief description of your research (aims and objectives) 

- Set the scene for the interview (time, recording). 

 

Opening questions  

Generally, how would you describe a pleasant clinical experience (keeping in mind the 

symptoms of TMD)? 

 

Core questions  

Pre-visit to the Eastman 

1. How was that visit in primary care? 

- Respect/ believed/ diagnosis? 

2. Did you have any expectations going there? 

- Interaction  

- Treatment offered  

- Referral to other specialists 

- Imaging or tests  

3. How was your journey from primary care to here? Was it a smooth referral process 

or were there some difficulties along the way?  

4. How long did you wait before you got an appointment at the Eastman? Was that 

reasonable? 

5. How did you feel during that waiting period/ referral process? (did your symptoms 

get worse/better?) 

 

Eastman visit  

1. How would you describe your visits to the Eastman? Why? 

2. Did you have any expectations coming here? Were they met?  

3. Do you recall receiving a diagnosis on your first visit?  

4. Were you concerned or worried before your visit? Did the visit alleviate your 

concern?  

5. What were the most important aspects of that interaction that you think made a 

difference to your symptoms? 

- Diagnosis/ Information 

- Welcoming environment/ family and friends  

- Waiting time- what do you think is a reasonable waiting time?  

- Interaction with the clinician 
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- Access  

- Emotional support 

- Treatment 

6. How about the interaction with the clinician and the staff? 

7. Did your symptoms improve after the visit? What helped? 

8. Do you think you were given enough time during your visits? Was that important to 

you?  

9. Were you made aware of any support groups? Do you think they are important? 

10. If you would change some of aspects of the visit here, what would you change? 

Why? / What were the negative aspects of your visit? 

11. What were the positive aspects of your visit? 

 

After Eastman visit 

1. Were you referred to another specialist? Who suggested the referral?  

2. Do you think the care was coordinated? 

 

The NHS patient experience framework  

The NHS have suggested the following elements as important aspects for a pleasant 

hospital experience. Do you agree with them as a patient with TMD?  

Would you change any of them? 

Would you add anything else? 

If you were asked to put them in order according to importance, how would you order 

them? 



361 
 

Appendix 7: Final version of PREM-TMD 
Please score the following statements by choosing the option which best describes your experience with THIS CLINIC. Choose N/A if the 

statement does not apply to your situation.  

Item  Strongly 

agree 

Agree Neutral Disagree Strongly 

disagree 

Not 

applicable 

Domain 1: Emotional support  

 

1. My clinician was reassuring and supportive 5 4 3 2 1 N/A 

2. The clinician acknowledged the impact of pain on my life 5 4 3 2 1 N/A 

3. I was listened to and believed during the visit 5 4 3 2 1 N/A 

4. I have confidence in my clinical team 5 4 3 2 1 N/A 

5. I felt I had the right clinical team for my condition 5 4 3 2 1 N/A 

6. I received information about my condition to a satisfactory level 5 4 3 2 1 N/A 

Domain 2 (Respect for patient-centred values, preference and needs) 

 

7. I felt respected and understood 5 4 3 2 1 N/A 

8. I was involved in the decisions about my care 5 4 3 2 1 N/A 

9. The clinician explained the treatment options adequately 5 4 3 2 1 N/A 

Domain 3 (Information, communication, and education) 

 

10. I received a timely diagnosis at this clinic 5 4 3 2 1 N/A 

11. I was given information on how to contact my clinical team should I 

need to 

5 4 3 2 1 N/A 

12. There is good communication with the hospital 5 4 3 2 1 N/A 

13. I was satisfied with the treatment plan decided 5 4 3 2 1 N/A 
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14. I feel better able to cope with my symptoms 5 4 3 2 1 N/A 

Domain 4 (Access to care)  

 

15. I waited a reasonable amount of time from when I was referred 

until I was seen in this clinic. 

* Can you specify how long this was? ________ weeks/months 

5 4 3 2 1 N/A 

16. The referral process to the hospital was straightforward 5 4 3 2 1 N/A 

17. I did not experience unexpected appointment cancellations or 

delays in receiving appointments 

5 4 3 2 1 N/A 

18. I waited a reasonable amount of time in the waiting area before 

being seen in clinic. 

*Can you specify how long this was? _________minutes 

5 4 3 2 1 N/A 

19. I was given enough time to ask any questions 5 4 3 2 1 N/A 

Domain 5 (Coordination of care)  

Choose N/A if this is your first visit.  

20. The onward referrals from this clinic were timely and coordinated. 5 4 3 2 1 N/A 

21. There was good coordination between the different clinicians who 

looked after my facial pain 

5 4 3 2 1 N/A 

22. Overall, I am satisfied with my experience in this clinic 5 4 3 2 1 N/A 

 

Would you like to add any additional comments? 

 

                                                                                                                              

                                                                                                                                         Admin use:  Total score = 
∑  𝑖𝑡𝑒𝑚𝑠 1−21

105−(number of NA answers x 5)
  x 100% 
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Appendix 8: Publications from the present thesis  
 

Articles accepted in peer-reviewed journals 

Taimeh D, Leeson R, Fedele S, Ni Riordain R. A meta-synthesis of qualitative data 

exploring the experience of living with temporomandibular disorders: the patients’ 

voice. Oral Surgery.  

 

Abstracts presented in peer-reviewed conferences 

D. Taimeh, S. Fedele, R. NiRiordain and R. Leeson. Patient Reported Outcome 
Measures (PROMs) used in temporomandibular disorders (TMD). A review of the 
literature. European Association of Oral Medicine. 2021. 
 

D. Taimeh, R. NiRiordain, S. Fedele and R. Leeson. Healthcare priorities in patients 

with chronic facial pain of temporomandibular disorders: A series of online focus 

groups. 12th Congress of the European Pain Federation, Pain in Europe XII. Dublin, 

Ireland 2022.  

 

 

 

 


