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Abstract

This paper was initiated by a symposium, in which the present authors contributed, organised by
the International RDC/TMD Consortium Network in March 2013. The purpose of the paper is to
review the status of biobehavioural research — both quantitative and qualitative — related to
orofacial pain with respect to the etiology, pathophysiology, diagnosis and management of
orofacial pain conditions, and how this information can optimally be used for developing a
structured orofacial pain classification system for research. In particular, we address:
representation of psychosocial entities in classification systems, use of qualitative research to
identify and understand the full scope of psychosocial entities and their interaction, and the usage
of classification system for guiding treatment. We then provide recommendations for addressing
these problems, including how ontological principles can inform this process.
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1 Introduction

With the notable exception of temporomandibular disorders (TMD), psychosocial factors
have received scant attention from most research devoted to orofacial pain (OFP) conditions
(1). The persistent absence of psychosocial factors in OFP research seemingly conveys the
implicit message that they are unimportant (in comparison to nociceptive processes).
However, throughout this paper we will highlight and explain the impact of psychosocial
factors and the influence they exert on how disease courses in OFP evolve. Related to this is
our relative ignorance of what constitutes the phenotype of a pain condition. The Orofacial
Pain: Prospective Evaluation and Risk Assessment study (OPPERA\) has provided an
immense amount of data describing the phenotype associated with TMD (for summaries, see
(2, 3)), but other OFP conditions are less well characterized.

The characterization of OFP conditions must necessarily include attention to psychosocial
factors and, despite the level of data provided by OPPERA regarding TMD, the question
remains: what level of (psychosocial) phenotypic data should be collected for the
characterization of other OFP conditions? Future research identifying the phenotype of other
OFP conditions could progress along the same, exhaustive, lines as OPPERA or it could
progress perhaps more pragmatically and efficiently by qualitatively examining the patients’
experiences caused by the disorder underlying their pain condition, thereby allowing us to
develop a more complete set of hypotheses regarding the composition of such phenotypes,
and the nature of the disorders leading to these phenotypes. This approach may help identify
specific constructs (or variables) of interest, tie these constructs to anatomical and
physiological entities, reduce redundant data collection, and explain ‘anomalies’ within
accepted classifications.

The authors of this paper were invited by the International RDC/TMD Consortium Network
for a symposium, held at the 2013 IADR General Session in Seattle, in order to review the
state of the art regarding the formal development of diagnostic criteria for OFP conditions.
The ultimate aim of this examination was to critically appraise the arguments for and against
the development of specific Research Diagnostic Criteria for Orofacial Pain (RDC/OFP).
The domains and perspectives represented by the authors are: OFP conditions, qualitative
research, behavioural medicine, medical classification and related statistical methods, and
realism-based ontology . Questions for which answers were sought in this paper included:

1) Avre psychosocial constructs identified for TMD useful for orofacial pain?

2) Can qualitative research methods provide significant insights into OFP which
might affect how we identify entities as well as axes or dimensions for
diagnostic criteria?

3) Avre traditional (conservative) approaches to medical classification sufficient for
new diagnostic criteria or do they need to be complemented by recent
developments in the application of ontological realism?

The other parts of this series of papers cover ontological realism in depth (4) and
biomarkers’ role in an emerging classification system (5). This paper focuses on questions
one and two above and relates its findings in relation to questions one and two to question
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three, but an in-depth exploration and explanation of ontology's role can be found in part one
of this series.

2 The biopsychosocial model of pain

The biopsychosocial model proposed by Engel (6, 7) has been applied to most types of
chronic pain with parallel improvements in its understanding and management (8-11).
Alongside the application of this model there have been important advances in our
understanding of the biological mechanisms behind chronic pain (12-16). It has been
demonstrated that chronic pain involves multiple systems in addition to the nociceptive
system. It is this fact that makes classification of OFP conditions so challenging.

Pain conditions undoubtedly vary in the extent to which psychosocial characteristics drive
the presenting symptom pattern. Drossman (17) suggests a two-dimensional plot on which
various health conditions, including pain conditions, can be mapped (Figure 1). The axes
(dimensions) for this plot are disease (biological factors) and illness (psychosocial factors).
Conditions can, therefore, range from those with a large role for illness factors, for example
chronic abdominal pain, to those with a large role for disease factors, for example an
asymptomatic ulcer. Clearly, some conditions can then, therefore, lie in between disease and
illness in terms of the factors driving the patient's presentation, and it is, of course, this area
bridging both illness and disease that accounts for the immense difficulties in the
consultation room. Figure 1 demonstrates one perspective of where OFP conditions such as
myofascial TMDs or neuropathic orofacial pain conditions may be positioned in this two-
dimensional space. The suggested locations of myofascial TMDs and neuropathic orofacial
pain conditions in the plot are not intended to represent a firm consensus in the field. They
are also not intended to precisely depict the relative impact versus cause of psychosocial
factors, but rather hypothesized relative placements about the role of illness versus disease
factors. Indeed, within a certain group of disorders it is likely that specific disorders might
ultimately occupy different locations in two-dimensional space. For example, a myofascial
TMD with painful disc interference would likely occupy a location different from that
currently depicted for “myofascial TMD”.

Despite the preliminary mappings in Drossman's two-dimensional biopsychosocial space, it
is important to remember that the plotted points represent the likely role of biological and
psychosocial characteristics for the average person with a given condition. Psychosocial
characteristics themselves may drive care-seeking for an array of conditions (18) to varying
degrees. It is therefore important to understand this, the individual patient, and the factors
that may affect his or her prognosis for a given condition, rather than only the characteristics
of the hypothetical ‘average’ patient. The assessment and understanding of the individual
patient with orofacial pain therefore requires the inclusion of psychosocial information. The
‘average’ patient profile only provides an indication of whether a patient is statistically
likely to be at risk of psychosocial burden.
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2.1 Should an orofacial pain classification be based on the biopsychosocial model of

pain?

It is the inclusion of the biopsychosocial model that is perhaps what most distinguishes the
RDC/TMD from other classification systems of pain in general. The RDC/TMD explicitly
includes separate assessment and classification for psychosocial functioning on a
psychosocial “Axis Il,” orthogonal to signs and symptoms that lead to primary physical
disorder classification in exactly the same manner as Drossman proposes. Should, therefore,
an expanded orofacial pain classification system formally include a similar psychosocial
assessment intended for all patients with such complaints? The short answer is: Yes. The
longer answer involves an understanding of the evolving view of TMDs and the
biopsychosocial model.

The use of a dual axis system was included in the RDC/TMD because of awareness of the
biopsychosacial nature of virtually every chronic pain condition, including but not limited to
TMDs. Axis Il instruments were selected to screen patients for psychological status
(depression and nonspecific physical symptoms) and to classify patients into a “chronic pain
grade” based on characteristic pain and activity interference levels from the Graded Chronic
Pain Scale (GCPS) (19, 20). These Axis Il measures were intended to serve as screening
instruments for the constructs of depression, somatic symptoms, and disability, given their
relevance as risk factors for poor clinical outcomes as based on the data available at that
time. By identifying patients at risk of poor outcome due to impaired psychosocial
functioning, the intent of such screening was that these individuals could be referred for
psychological assessment and interventions. Data since the publication of the RDC/TMD
have only reinforced the significance of psychosocial factors in treatment response (21-23)
at least with respect to improved psychosocial function. Tailoring treatment to patients with
compromised psychosocial adaptation has been increasingly shown to be effective (22).
Ongoing development of the RD/TMD has resulted in the recent publication of the
DC/TMD (24), which maintains the dual axis structure and focus of the parent criteria, but
attempts to improve validity and reliability of Axis | by building on the RDC/TMD
validation project data (25-30). The DC/TMD has also revised the Axis Il to allow a
shortened version for everyday clinical practice and full details can be found at the
RDC/TMD Consortium's website (http://www.rdctmdinternational.org/
TMDAssessmentDiagnosis/DCTMD.aspx).

Documentation of psychosocial dysfunction in orofacial pain conditions other than TMDs
has been much less extensive. Does that mean that psychosocial factors are not emerging
from the data as prognostic factors for other orofacial pain conditions, or does that mean that
psychosocial factors have yet to be systematically evaluated? The biopsychosocial model of
pain remains the primary justification for the assessment of psychosocial factors in all
orofacial pain conditions and pain conditions in general. What then has been the frequency
with which Axis Il psychosocial assessments have appeared in the research literature?
Limiting our review to English-language research articles retrievable through PubMed
including abstract terms of temporomandibular joint disorder or temporomandibular pain
and dysfunction syndromes or TMD, and abstract words of patient(s) and RDC, we recently
found the following: in 2012 alone, 43 clinical research articles met search criteria by
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reporting results of RDC/TMD Axis | to identify and characterize patients, but only 20 of
these reported some aspects of RDC/TMD Axis 11 assessment (31). It might be argued that
some authors assessed RDC/TMD Axis Il but did not report results in a particular
manuscript. If this is the case we would suggest that this leaves the reader unable to assess
the effect of psychosocial heterogeneity within the sample on the outcome of an
intervention. This may be one of the reasons why outcomes for similar interventions differ
markedly, even when Axis | physical diagnoses are identical between studies.

Nearly a decade ago, an extensive review (32) documented the comorbidity between
depression and pain, noting their shared biological pathways. Moreover, the review
documented that, for a variety of pain conditions, comorbid depression was associated with
long-term negative outcomes including functional disability, chronicity, greater use of health
care resources, and poorer adherence to prescribed treatment modalities. Consequently, the
focus on psychosocial factors in pain patients has been considered primarily from a ‘yellow
flag’, or risk, perspective in which psychosocial factors affect prognosis (e.g., (33)). As
psychosocial pain research continues to be successful in identifying constructs that affect
pain experience as well as developing better measures of those constructs, pain treatment
should benefit from the inclusion of therapies that strive to target those constructs.
Psychosocial pain treatment overall is, however, at a standstill, given the number of
identified relevant constructs versus treatments with demonstrated efficacy. We believe that
this represents an opportunity to more carefully evaluate how these constructs should be
considered within the context of classification, in order for the disorders to be better
conceptualized with respect to treatment models.

Less empirical emphasis has been paid to psychosocial factors as treatment effect modifiers
or moderators, or as treatment mediators. Psychosocial factors as treatment effect
moderators would be indicated if a particular treatment had a differential effect in the
presence of specific psychosocial risk factors. A few notable constructs — fear—avoidance,
depression, anxiety, and pain-catastrophizing — exhibit strong models that explain behavioral
or CNS mechanisms linking the identified psychosocial construct with pain intensity or
persistence. The empirical support for the success, in terms of pain response, of an
intervention specific to the respective identified aforementioned constructs is not strong,
however, because psychosocial treatments are generally provided as a “package” with
multiple potential modes of action. Aside from a few exceptions (34-36), psychosocial
factors as treatment effect moderators in pain interventions have been under-examined.
Moreover, many studies are often underpowered to detect moderator effects. To the extent
that psychosocial factors are or can be identified as moderators, they may help clinicians to
answer the question of “what psychosocial intervention works best for whom?” (37). To our
knowledge, only one randomized controlled clinical trial (38) has shown that more intensive
psychosocial interventions can benefit psychologically high risk patients with
musculoskeletal pain, while simpler interventions may benefit lower risk patients. Despite
the persuasive hypothesis that matching treatments to patient's biopsychosocial
characteristics should improve outcome (39) and efficient care, a recent meta-analytic
review (35) concludes that evidence of moderator effects and benefit of targeting treatments
in chronic pain patients is currently not strong. On the other hand and from a different
perspective, studies specifically examining TMD patients (22) suggest that simple self-care
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strategies may be sufficient for psychosocially functional patients, but that impaired patients
benefit from more comprehensive treatment including cognitive behavior therapy.

3 Qualitative research is a useful tool to identify psychosocial entities to be

represented in future orofacial pain classifications

3.1 Characteristics of qualitative research

Qualitative research (QR) seeks not to enumerate, but to interpret, and build understanding
of naturally occurring phenomena from the perspective of the participants (40, 41). To give
an example, one might examine the “objective” pain levels of patients undergoing
neurosurgery for trigeminal neuralgia (quantitative), but one might also be interested in the
factors that drive their desire to undergo such a procedure and their experiences pre- and
post-operatively (qualitative). QR can be used in a standalone study, or in combination with
quantitative research (42), for example to define the new items required for a new health
status measure (an example in orofacial pain is provided by Durham et al (43)), or to help
explain unusual or complex results from a quantitative survey.

Data are usually collected in QR by the use of any of four main methods: interviews, focus
groups, observation, or documentary analysis (41, 44-46). In-depth summaries of the
differences between qualitative methods and their differences to quantitative research
methods are available (40, 41).

Subject samples in qualitative research tend to be small, non-probabilistic, and purposive
aimed at identifying a depth and breadth of opinion (47). If the study is of a responsive
design the sample will also evolve in order to identify any groups of individuals who might
give disconfirming evidence of any theory that has been generated.

The natural occurring data “unit” of qualitative research is text. This text can be generated
from observations, interviews or focus groups, or it can be directly analyzed from patient
submissions (47). The text collected is subject to a coding process (48, 49) whereby the
researcher systematically analyses the text at several different levels for recurring themes, or
experiences, expressed by participants. From this the data can start to be organized into
recurring units and (nascent) theoretical constructs and explanations can be developed in
line with the applicable typologies, theoretical paradigms, and philosophical assumptions
(50). Wolf et al give a worked example of one approach to coding relevant to chronic
orofacial pain (51, 52).

The validity of QR has often been a source of concern for quantitative trained clinical
researchers, but there are several simple strategies to help ensure the validity of the data and
the theory generated in a qualitative study. These strategies include: independent assessment
of transcripts (dual coding by independent researchers); data-rich papers or appendices so
that readers are able to read in full relevant portions of the data collected; and triangulation
of data/theory by other methods (53-56).
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3.2 Assessment of psychosocial factors in orofacial pain using qualitative research

There has been a slowly increasing awareness of the benefits that qualitative research can
bring to the examination and understanding of the psychosocial dimension of chronic pain
(57, 58).

A brief literature search using PubMed and Web of Science was undertaken in February
2013 to identify relevant papers in the field from 1950 onwards. Table 1 demonstrates the
number of hits and the search terms employed. The a priori exclusion criteria for a paper
were: 1) the paper was not in the English language; 2) the paper did not primarily focus on a
named orofacial pain condition; or 3) the paper focused on professional perceptions rather
than patient perceptions.

Abstracts were read for all 165 identified papers, of which 147 were original research
papers. Of these 147, only 15 had an orofacial pain condition as the primary focus of the
study (43, 51, 52, 59-70). Of these 15 papers, 2 involved some element of professional
perceptions (61, 66), and the remaining 13 papers provide us with some data (43, 51, 52, 59,
60, 62-65, 67-70).

When the 13 papers were read carefully it was apparent that some authors had reported
linked data in two papers (43, 51, 52, 62, 64, 65), with only 10 original qualitative reports
available regarding orofacial pain conditions: toothache, temporomandibular disorders
(TMDs), persistent dentoalveolar pain, and nonspecific chronic orofacial pain. Table 2
summarizes the studies’ characteristics and Table 3 outlines their quality assessment
according to Popay et al and the qualitative research appraisal tool (55, 71). Interestingly,
contrary to a recent report about the general state of qualitative research in dentistry (72) the
quality assessment was reasonably high for papers specific to an orofacial pain condition.
This finding should, however, be interpreted with caution as the assessment was performed
by only one researcher.

All 13 papers were read, and common and recurring themes or experiences were extracted
from them. This was done across all papers irrespective of pain condition and also by
condition for TMDs and “toothache”. It should be noted at this point that this process was
for descriptive purposes only and cannot be considered to be a qualitative metasynthesis for
two critical reasons: the methodologies vary between studies, and the data are too sparse and
divergent to allow this at present. We wish here to only illustrate the value of the process
with respect to the goals of this paper, which is to provide a rich description of orofacial
pain in order to better serve purposes of developing classification.

Temporomandibular disorders clearly exemplify the difficulties of radiating pain, which
tends to pervade into everyday activities (43, 62, 65, 67). The psychosocial impacts reported
across those studies examining TMDs included: embarrassment when eating outside of the
home reportedly because of clicking and locking and changes to dietary intake/consistency
(43, 67); generalized reduced functional ability (43, 62, 67); relationship effects reportedly
mediated both by mood changes and by decreased willingness to be intimate (43, 65, 67);
negative mood changes seemingly because of the persistency of the problem and lack of
diagnosis (43, 65, 67, 70); reduction in ability to perform in normal employment/school (43,
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65, 67); and a degree of helplessness implicitly caused by the unremitting nature of the
complaint (43, 65, 67). Another key defining feature reported by some of the studies in
TMD was the uncertainty individuals faced when looking for a diagnosis and the lack of
legitimacy they often felt in their care-seeking (43, 62, 65). This uncertainty then had
consequences for how individuals felt they were supported by close friends and relatives.
These feelings around uncertainty and legitimacy were mirrored in the papers examining
“non-specific chronic orofacial pain” as were the extensive day-today limitations in activity
(51, 52).

“Toothache” seemed to be reported as an acute, and easily conceptualized, problem in the
studies examining it (59, 60, 68, 69). “Toothache” could present suddenly as an intense pain,
or build gradually to a peak of intensity, but in either case a level of “unbearable” pain was
often the trigger to seek care (59, 60, 68, 69). Psychosocial impacts of “toothache” were
extremely varied, but those that recurred included: general activity limitation including
decreased work productivity (59, 60, 68, 69), sleep disruption (59, 60, 69), and changes in
dietary intake which were either abstinence from eating, or changes in consistency of intake
(59, 60).

Examining across all orofacial pain conditions it would appear, based on the qualitative
research, that there are some common biopsychosocial impacts to all orofacial pain
conditions:

e Perceived sleep disturbance

»  Activity limitation — social and work

e Changes in dietary choice and consistency
e Distress

»  Decreased self-efficacy

Qualitative research in chronic orofacial pain has also led to further developments in
understanding chronic orofacial pain including the possibility of a liminal state between
health and illness in chronic orofacial pain (62) and its consequences. Qualitative research
techniques have also allowed the development of putative screening instruments for the
more rare conditions such as Persistent DentoAlveolar Pain disorder (PDAP) (63) grounded
in the patients’ experiences.

Unsurprisingly this review appears to demonstrate a large number of psychosocial impacts
in the chronic conditions as compared to the acute and “curable” toothache conditions.
There are also clear implications for the sociology of chronic orofacial pain to be examined
in more depth given the expressed problems in obtaining legitimacy and thereby receiving
social support for the individual's complaint. More research is required to assess the effect of
psychosocial factors as treatment moderators or mediators for orofacial pain (73) (p.423).
Qualitative research, if appropriately performed, clearly has potential to not only elucidate
factors that play a role in outcome, but also explain how they may do so.
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4 Phenotype determination using the Ontology of General Medical Science

4.1 Disorders, diseases, and disease courses

The Ontology of General Medical Science (OGMS) is based on a terminological framework
that encompasses diseases, their causes and manifestations, and diagnostic acts and other
entities pertaining to the ways diseases are recognized and interpreted in the clinic. The
framework was designed to avoid the common problem of entities (for example disease) and
evidence for the existence of entities becoming inextricably joined (conflation of entity and
evidence for entity) and mutually exclusive so that one wrongly would assume that the
disease does not exist unless a particular sign or symptom (evidence) exists (74). Clearly,
however, the disease can exist irrespective of whether the sign or symptom is present, and
the opposite is also true: the sign or symptom may be present but the disease that the
clinician has in mind may not be in existence in the individual with the sign or symptom.

The basic axiom of the OGMS is that every disease rests always on some (perhaps as yet
unknown) physical basis. When, for example, there is in a specific patient an elevated level
of TNF in the synovial fluid of the TMJ, then this is because some physical structure or
substance in the organism is disordered, for instance physical damage of some sort in the
TMJ. It is this physically damaged, ‘abnormal’, structure or substance that is known in
realist ontology jargon as the ‘disorder’. This use of the term “disorder’ is thus narrower
than the loose manner in which the term is used in medical jargon where typically no
systematic distinction is made between “disorder’ and ‘disease’.

OGMS states that when such a disorder exists in the organism (human body in this case)
then there is a second entity present known as disposition. Dispositions are just like, for
example, functions, tendencies and propensities and are therefore special types of realizable
entities. The use of the term ‘realizable’ in relation to the entity refers to the fact that there
must be certain circumstances for a disposition to be realized. What, for instance, we would
call “pain on palpation of the Temporomandibular joint (TMJ)”, is the realization of such a
disposition, namely of the disposition to report pain when palpating the TMJ: the patient will
only report pain on palpation when brought under suitable conditions such as sufficient
presence of TNF (75). A patient without such levels of TNF would still have the disposition,
but not the realization thereof. Similarly, if there is in some body part or organism a
disorder, then there is in that organism also the disposition for the organism to act or
undergo processes in a certain abnormal way. It is this disposition that in realist ontology
jargon is called the disease. For OGMS, disease and disorder are thus two distinct entities,
but tied together like the two sides of a coin: one cannot exist without the other. In case of
TMD, the disorder might be, for instance, a displaced disk or arthrosis in the TMJ, and the
corresponding disease then the disposition for pathological processes leading to clicking,
pain, limited mobility, etc. From the point of view of OGMS, a term like *TMD’ is thus
ambiguous as OGMS recognizes Temporomandibular Disorder and Temporomandibular
Disease as distinct entities.

It is only when the disease leads to pathological processes (e.g. inflammation) that then a
third entity comes into existence: the disease course which is formed by all processes of
involved body parts, including the entire organism, which realize the disposition. The
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disease course includes manifestations that can be recognized as symptoms and signs of the
disorder (e.g. pain, crepitus, decreased mobility) or through measurement assays (e.g.
laboratory tests, imaging procedures).

4.2 Disease courses and illnesses

The OGMS view remains valid for the patient with mental and psychological issues as
exemplified in the Ontology of Mental Disease (76). As an example, certain forms of
depression are characterized by morphologic configurations in specific brain regions that
differ from the configurations exhibited by healthy individuals such as, for instance,
abnormal configurations in or of the serotonin receptors. These configurations thus
constitute the disorder in OGMS sense. With this disorder at the level of serotonin receptors
then comes the particular disposition for the individual to act in a certain manner commonly
recognized as depressive mood and vegetative symptoms. It is this disposition that
constitutes the disease that we call ‘depression’. This disposition may then become realized
in pathological processes of various sorts for example, disturbed sleeping or altered behavior
characterized by a decrease in certain activities. Other pathological processes are those
which are part of the disease course which together constitute the more complex process
described as ‘distress’ or ‘mental suffering’.

4.3 Towards a phenotype for orofacial pain conditions

OGMS offers three classes which are useful to be included — and further to be subtyped — in
an ontology-based classification system for orofacial pain conditions:

*  Phenotype — A (combination of) bodily feature(s) of an organism determined by
the interaction of its genetic make-up and environment.

e Clinical Phenotype — A clinically abnormal phenotype.
» Disease Phenotype — A clinical phenotype that is characteristic of a single disease

Entities that qualify as bodily features are: (1) physical components such as bodily
components (e.g., nerve cells, nociceptors, neurotransmitters) and external components (e.g.,
pathogens, toxins, microbiome); (2) bodily qualities such as cytokine concentrations; (3)
bodily processes in which physical components participate, irrespective of them being
normal (e.g., neurotransmission and concordant pain sensation), pathological (e.g., phantom
pain), or induced through interventions (e.g. hyperesthesia).

Examples of bodily processes that qualify as clinical phenotypes are the aforementioned
disturbed sleeping and distress in the meaning of mental suffering. Sleeping and brain
processes such as thinking and decision-making are phenotypes determined by the
interaction of our genetic make-up and environment. In contrast disturbed sleeping and
distress are clinically abnormal in the sense that they are: (a) not part of the life plan for an
organism of the relevant type (unlike pregnancy or menopause), and (b) causally linked to
an elevated risk of pain, of other feelings of illness, or of death or dysfunction, such that the
elevated risk exceeds a certain threshold level (74). Disturbed sleeping and distress therefore
qualify further as clinical phenotypes.
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A phenotype, either disease or clinical phenotype, can exist without being observed. With
the advance of technology, the ability to detect more underlying components will expand.
The clinical phenotype — for a specific patient — incorporates the abnormal phenotypes
realized at each stage of the disease course. A disease phenotype may be a single type of
abnormality characteristic of a given disease; or it may be a combination of several
manifestations of a disease and clinically normal physical components, ordered in a
temporal sequence characteristic of one or more typical disease courses for the given
disease.

OGMS has been used as a foundation for a series of domain-specific ontologies three of
which will be described in order to provide initial evidence that using such classifications
for unproven domains such as orofacial pain may contribute to better understanding of
orofacial pain and, in particular, the psychosocial domain. The Neurological Disease
Ontology (ND) is an extension of OGMS that provides a set of classes to represent
neurological diseases along with their associated signs and symptoms, assessments,
diagnoses, and interventions encountered in the course of clinical practice and research (77).
Initial work on ND was focused on the areas of dementia and Alzheimer's disease, multiple
sclerosis, and stroke and cerebrovascular disease.

The Ontology of Adverse Events (OAE) was developed to standardize and integrate data
relating to adverse events arising subsequent to medical interventions, as well as to support
computer-assisted reasoning. OAE has over 3,000 terms classified in terms of OGMS, the
term ‘adverse event’ thereby denoting a pathological bodily process in a patient that occurs
after a medical intervention. OAE covers adverse events based on anatomic regions and
clinical outcomes, including symptoms, signs, and abnormal processes. It has been used in
the analysis of several different sorts of vaccine and drug adverse event data, for example, to
analyze vaccine adverse events associated with the administrations of different types of
influenza vaccines and to represent and classify the vaccine adverse events cited in package
inserts of FDA-licensed human vaccines in the USA (78).

The Infectious Disease Ontology (IDO) consists of a core ontology (IDO Core) covering
terms and relations generally relevant to the infectious disease domain, and a set of disease-
or pathogen-specific ontologies developed as extensions from the core. The core IDO

imports terms such as “disease”, “disorder”, “disease course”, and “treatment” from OGMS,
and provides infectious disease-specific terms such as “pathogen”, “vector”, “herd
immunity”, “fomite”, “virulence”, “focal infection”, “carrier”, “seroprevalence”,

“epidemic”, and “antibiogram” (79).

The examples provided demonstrate that the OGMS is well accepted in a variety of
biomedical domains. Within the domain of pain, OGMS was first used to give an
ontologically adequate framework of pain and of other pain-related phenomena (80),
building on the definition of pain provided by the International Association for the Study of
Pain (IASP). This framework was then used to develop an ontology-based taxonomy for
disorders that manifest themselves through the symptom of chronic orofacial pain and are
commonly seen in clinical practice and difficult to manage (81). The diagnostic criteria
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proposed using this methodology were then used to conduct a systematic review to identify
reliable somatosensory evaluation methods for atypical odontalgia patients (82).

OGMS thus offers an ideal framework to categorize the various phenotypes associated with
differing pain conditions in function of bodily features and their relationship to known
disease types. Whether the use of such ontologies can improve prognosis or better tailor
treatment — which would be an ultimate goal in terms of utility — cannot be determined until
better classification has been developed and then tested.

5 Recommendations

There is no doubt that future orofacial pain classifications need to include representations for
various types of psychosocial entities. Such entities have been demonstrated to play various
important roles in the prognosis of pain conditions in general and temporomandibular
disorders in particular; moreover, psychosocial entities are core components of emerging
concepts of chronicity (83). However, such entities are not at present systematically
included in case reports and research studies of other types of orofacial pain. It is here that
qualitative research can be used in a systematic manner to help identify and explore any new
psychosocial factors and or phenotypes that have yet to be identified and explored in
orofacial pain conditions. These may then go on to be represented in future orofacial pain
classifications using the framework offered by the Ontology of General Medical Science is a
guide for achieving consistency and coherence.

There are some limited qualitative data available from which it is possible to begin to build
an understanding of some of the impacts of orofacial pain conditions — to understand the
lived meaningfulness of the psychosocial entities and why they matter if our classification
system is to truly capture the depth and breadth of the pain experience. Despite a slight
increase in the publication of qualitative studies in the last decade, such studies still tend to
be sporadic and somewhat uncoordinated in their approach to exploring the biopsychosocial
complexities of orofacial pain. Perhaps given recent endorsement from major funding bodies
(84) this will change, but a more coordinated and targeted examination of the conditions
comprising orofacial pain is urgently needed. This will ensure that advances in patient
management remain grounded in the patients’ expectations and address the problems that
they are experiencing (85). It will also aid the incorporation of the full scope of the
respective psychosocial entities identified to be adequately and comprehensibly represented
in a classification system

Simultaneous with incorporation of psychosocial entities into a developing classification
system is the application of some of those entities in the clinic setting. If psychosocial
assessment is not considered a key characteristic in which TMD patients in research studies
are described, how likely is it that such characteristics will be assessed in studies on other
orofacial pain patients? How much less likely is it that psychosocial characteristics will be
routinely assessed in clinical practice of TMDs or other orofacial pain conditions? This
paper intends to rectify the lack of attention to psychosocial factors: routine psychosocial
assessment of orofacial patients is an inherent part of a biopsychosocial model of care.
Given the potential utility of psychosocial factors for reconciling disparate research findings
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and the potential of psychosocial factors to guide proper treatment for individual patients
and predict prognosis, we suggest that a good argument is needed to not screen for
psychosocial factors in orofacial pain patients. For the orofacial pain clinician, the primary
role of assessment for psychosocial factors is likely, therefore, to involve their role in
predicting patient prognosis and, potentially, the need to refer the patient for specialty
psychological or psychiatric care to treat comorbid psychosocial problems. An ontological
realism-based taxonomy places the elements that need to be addressed in such an assessment
in perspective, and an ontological realism-based taxonomy reduces thereby the possibility
for incomplete documentation or misinterpretation thereof afterwards.

In summary therefore the recommendations of this review are:

1. Use qualitative research to systematically identify and explore any new
psychosocial factors and or phenotypes in orofacial pain.

2. Take a coordinated and targeted approach to future qualitative research in orofacial
pain in order to examine the biopsychosocial impact of orofacial pain conditions.

3. Adopt the framework offered by the Ontology of General Medical Science to build
future orofacial pain classifications, using data gathered from point 1 above and
other sources as appropriate, that intrinsically include psychosocial factors as one
necessary part of how pain would be classified.

4. Apply the knowledge gained through research into psychosocial phenotypes into
everyday clinical practice both through routine screening for psychosocial
comorbidities and appropriate (liaison for) management of these comorbidities.

Acknowledgements

The work described is funded in part by grant 1R01-DE021917-01A1 (W. Ceusters and R. Ohrbach) from the
National Institute of Dental and Craniofacial Research.

J Durham is funded by an NIHR Clinician Scientist award NIHR-CS-011-003.

The authors would like to acknowledge and thank Dr Catherine Exley for her helpful critique of an earlier version
of parts of this paper as well as Prof. Yair Sharav for his stimulating and insightful discussions.

The views expressed in this publication are those of the authors and not necessarily those of the NHS, the National
Institute for Health Research, the Department of Health in the United Kingdom, or the National Institute of Dental
and Craniofacial Research in the USA.

References

1. Raphael, K.; Ciccone, D. Psychological aspects of orofacial pain.. In: Sharav, Y.; Benoliel, R.,
editors. Orofacial Pain and Headache. 2 ed.. Quintessence; Hanover Park, IL: In press

2. Fillingim RB, Slade GD, Diatchenko L, Dubner R, Greenspan JD, Knott C, et al. Summary of
Findings from the OPPERA Baseline Case-Control Study: Implications and Future Directions.
Journal of Pain. 2011; 12(11 (supplement 3)):T102-T7. [PubMed: 22074748]

3. Slade GD, Fillingim RB, Sanders AE, Bair E, Greenspan JD, Ohrbach R, et al. Summary of findings
from the OPPERA prospective cohort study of incidence of first-onset temporomandibualr disorder:
implications and future directions. Journal of Pain. 2013; 14(supplement 2)(12):T116-T24.
[PubMed: 24275219]

4. Ceusters W, Michelotti A, Raphael KG, Durham J, Ohrbach R. Perspectives on next steps in
classification of orofacial pain -- Part 1: Role of ontology. Journal of Oral Rehabilitation. in review.

J Oral Rehabil. Author manuscript; available in PMC 2016 December 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Durham et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Page 14

. Ceusters W, Nasri-Heir C, Alnaas D, Cairns B, Michelotti A. R. O. Perspectives on next steps in

classification of orofacial pain -- Part 3: Biomarkers of chronic pain -- from research to clinic.
Journal of Oral Rehabilitation. Under review.

. Engel GL. The need for a new medical model: a challenge for biomedicine. Science. 1977;

196(4286):129-36. [PubMed: 847460]

. Engel GL. The clinical application of the biopsychosocial model. Am J Psychiatry. 1980; 137(5):

535-44. [PubMed: 7369396]

. Flor, H.; Hermann, C. Biopsychosocial models of pain.. In: Dworkin, R.; Breitbart, W., editors.

Psychosocial aspects of pain: A handbook for Health Care Providers. |ASP; Seattle: 2004. p. 47-68.

. Fordyce, WE. Behavioral methods for chronic pain and illness. Vol. ix. Mosby; Saint Louis: 1976.

p. 236

Loeser, J. Concepts of pain.. In: Stanton-Hicks, M.; Boas, RA., editors. Chronic low back pain.
Raven Press; New York: 1982. p. 145-8.

Turk, D.; Flor, H. Chronic pain: a biobehavioural perspective. Gatchel, R.; Turk, D., editors.
Guilford Press; New York: 1999. p. 18-34.

Basbaum A, Bautista D, Scherrer G, Julius D. Cellular and molecular mechanisms of pain. Cell.
2009; 139(2):267-84. [PubMed: 19837031]

Cady R, Glenn J, Smith K, Durham P. Calcitonin gene-related peptide promotes cellular changes in
trigeminal neurons and glia implicated in peripheral and central sensitization. Mol Pain. 2011;
7:94. [PubMed: 22145886]

Lorduy K, Liegey-Dougall A, Haggard R, Sanders C, Gatchel R. The Prevalence of Comorbid
Symptoms of Central Sensitization Syndrome Among Three Different Groups of
Temporomandibular Disorder Patients. Pain Pract. 2013

Smith S, Maixner D, Greenspan J, Dubner R, Fillingim R, Ohrbach R, et al. Potential genetic risk
factors for chronic TMD: genetic associations from the OPPERA case control study. J Pain. 2011;
12(11 Suppl):T92-101. [PubMed: 22074755]

Meloto C, Serrano P, Ribeiro-DaSilva M, Rizzatti-Barbosa C. Genomics and the new perspectives
for temporomandibular disorders. Arch Oral Biol. 2011; 56(11):1181-91. [PubMed: 21536254]
Drossman DA. Presidential address: Gastrointestinal illness and the biopsychosocial model.
Psychosomatic Medicine. 1998; 60(3):258-67. [PubMed: 9625212]

Galbaud du Fort G, Newman SC, Bland RC. Psychiatric comorbidity and treatment seeking.
Sources of selection bias in the study of clinical populations. J Nerv Ment Dis. 1993; 181(8):467—
74. [PubMed: 8360638]

Von Korff M, Ormel J, Keefe FJ, Dworkin SF. Grading the severity of chronic pain. Pain. 1992;
50(2):133-49. [PubMed: 1408309]

Dworkin SF, Sherman J, Mancl L, Ohrbach R, LeResche L, Truelove E. Reliability, validity, and
clinical utility of the research diagnostic criteria for Temporomandibular Disorders Axis Il Scales:
depression, non-specific physical symptoms, and graded chronic pain. Journal of Orofacial Pain.
2002; 16(3):207-20. [PubMed: 12221737]

Roldan-Barraza C, Janko S, Villanueva J, Araya I, Lauer HC. A systematic review and meta-
analysis of usual treatment versus psychosocial interventions in the treatment of myofascial
temporomandibualr disorder pain. Journal of Oral Facial Pain & Headache. 2014; 28(3):205-22.
[PubMed: 25068215]

Kotiranti U, Suvinen T, Forssell H. Tailored treatments in temporomandibular disorders: where are
we now? A systematic qualitative literature review. Journal Oral Facial Pain & Headache. 2014;
28(1):28-37.

Ohrbach, R.; List, T. Treatment of TMDs: Bridging the Gap Between Advances in Research and
Clinical Patient Management. Quintessence; Chicago: 2013. Predicting treatment responsiveness:
somatic and psychologic factors. In: Greene CS, Laskin DM, editors.; p. 91-8.

Schiffman E, Ohrbach R, Truelove E, Look J, Anderson G, Goulet J-P, et al. Diagnostic Criteria
for Temporomandibular Disorders (DC/TMD) for Clinical and Research Applications:
Recommendations of the International RDC/TMD Consortium Network and Orofacial Pain
Special Interest Group. Journal of Oral & Facial Pain and Headache. 2014; 28(1):6-27. [PubMed:
24482784]

J Oral Rehabil. Author manuscript; available in PMC 2016 December 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Durham et al.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Page 15

Anderson GC, Gonzalez YM, Ohrbach R, Truelove EL, Sommers E, Look JO, et al. The Research
Diagnostic Criteria for Temporomandibular Disorders. VI: Future Directions. Journal of Orofacial
Pain. 2010; 24:79-88. [PubMed: 20213033]

Look JO, John MT, Tai F, Huggins KH, Lenton PA, Truelove EL, et al. The Research Diagnostic
Criteria for Temporomandibular Disorders. I1: Reliability of Axis | Diagnoses and Selected
Clinical Measures. Journal of Orofacial Pain. 2010; 24:25-34. [PubMed: 20213029]

Ohrbach R, Turner JA, Sherman JJ, Mancl LA, Truelove EL, Schiffman EL, et al. Research
Diagnostic Criteria for Temporomandibular Disorders. 1V: Evaluation of Psychometric Properties
of the Axis Il Measures. Journal of Orofacial Pain. 2010; 24:48-62. [PubMed: 20213031]

Schiffman EL, Ohrbach R, Truelove EL, Tai F, Anderson GC, Pan W, et al. The Research
Diagnostic Criteria for Temporomandibular Disorders. V: Methods used to establish and validate
revised Axis | diagnostic algorithms. Journal of Orofacial Pain. 2010; 24(1):63-78. [PubMed:
20213032]

Schiffman EL, Truelove EL, Ohrbach R, Anderson GC, John MT, List T, et al. Assessment of the
Validity of the Research Diagnostic Criteria for Temporomandibular Disorders: I: Overview and
Methodology. Journal of Orofacial Pain. 2010; 24:7-24. [PubMed: 20213028]

Truelove E, Pan W, Look JO, Mancl LA, Ohrbach RK, Velly AM, et al. The Research Diagnostic
Criteria for Temporomandibular Disorders. I11: Validity of Axis | diagnoses. Journal of Orofacial
Pain. 2010; 24(1):35-47. [PubMed: 20213030]

Raphael, K. Are constructs identified for TMD useful for orofacial pain?. International RDC/TMD
Consortium Satellite Symposium; International Association for Dental Research General Session;
Seattle, WA. 2013;

Bair MJ, Robinson RL, Katon W, Kroenke K. Depression and pain comorbidity: a literature
review. Arch of Internal Medicine. 2003; 163(20):2433-45.

Nicholas MK, Linton SJ, Watson PJ, Main CJ. Early identification and management of
psychological risk factors (“yellow flags”) in patients with low back pain: a reappraisal. Physical
therapy. 2011; 91(5):737-53. [PubMed: 21451099]

Blacker KJ, Herbert JD, Forman EM, Kounios J. Acceptance-versus change-based pain
management: the role of psychological acceptance. Behavior modification. 2012; 36(1):37-48.
[PubMed: 21914653]

Miles CL, Pincus T, Carnes D, Homer KE, Taylor SJ, Bremner SA, et al. Can we identify how
programmes aimed at promoting self-management in musculoskeletal pain work and who
benefits? A systematic review of subgroup analysis within RCTs. Eur J Pain. 2011; 15(8):775 el-
11. [PubMed: 21354838]

Litt MD, Shafer DM, Kreutzer DL. Brief cognitive-behavioral treatment for TMD pain: long-term
outcomes and moderators of treatment. Pain. 2010; 151(1):110-6. [PubMed: 20655662]

Vlaeyen JW, Morley S. Cognitive-behavioral treatments for chronic pain: what works for whom?
The Clinical journal of pain. 2005; 21(1):1-8. [PubMed: 15599126]

Haldorsen EM, Kronholm K, Skouen JS, Ursin H. Multimodal cognitive behavioral treatment of
patients sicklisted for musculoskeletal pain: a randomized controlled study. Scandinavian journal
of rheumatology. 1998; 27(1):16-25. [PubMed: 9506873]

Turk DC. The potential of treatment matching for subgroups of patients with chronic pain: lumping
versus splitting. The Clinical journal of pain. 2005; 21(1):44-55. [PubMed: 15599131]

Pope C, Mays N. Reaching the parts other methods cannot reach: an introduction to qualitative
methods in health and health services research. BMJ. 1995; 311(6996):42-5. [PubMed: 7613329]
Bower E, Scambler S. The contributions of qualitative research towards dental public health
practice. Community Dent Oral Epidemiol. 2007; 35(3):161-9. [PubMed: 17518962]

Morgan D. Practical strategies for combining qualitative and quantitative methods: applications to
health research. Qual Health Res. 1998; 8(3):362—76. [PubMed: 10558337]

Durham J, Steele J, Wassell R, Exley C, Meechan J, Allen P, et al. Creating a patient-based
condition-specific outcome measure for Temporomandibular Disorders (TMDs): Oral Health
Impact Profile for TMDs (OHIP-TMDs). J Oral Rehabil. 2011; 38(12):871-83. [PubMed:
21770999]

J Oral Rehabil. Author manuscript; available in PMC 2016 December 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Durham et al.

Page 16

44. Britten N. Qualitative interviews in medical research. BMJ. 1995; 311(6999):251-3. [PubMed:
7627048]

45. Kitzinger J. Qualitative research. Introducing focus groups. BMJ. 1995; 311(7000):299-302.
[PubMed: 7633241]

46. Mays N, Pope C. Qualitative research: Observational methods in health care settings. BMJ. 1995;
311(6998):182-4. [PubMed: 7613435]

47. Frankel R, Devers K. Qualitative research: a consumer's guide. Educ Health (Abingdon). 2000;
13(1):113-23. [PubMed: 14741803]

48. Burgess, RG.; Bryman, A. Analyzing qualitative data. Vol. xii. Routledge; London: 1994, p. 232

49. Strauss, AL.; Corbin, JM. Basics of qualitative research : grounded theory procedures and
techniques. Sage Publications; Newbury Park, California: 1990. p. 270 p

50. Creswell, JW. Qualitative inquiry and research design : choosing among five approaches. 3rd ed.
ed.. Vol. xxi. SAGE Publications; Los Angeles: 2013. p. 448

51. Wolf E, Birgerstam P, Nilner M, Petersson K. Patients' experiences of consultations for
nonspecific chronic orofacial pain: A phenomenological study. J Orofac Pain. 2006; 20(3):226-33.
[PubMed: 16913432]

52. Wolf E, Birgerstam P, Nilner M, Petersson K. Nonspecific chronic orofacial pain: studying patient
experiences and perspectives with a qualitative approach. J Orofac Pain. 2008; 22(4):349-58.
[PubMed: 19090408]

53. Spencer, L.; Ritchie, J.; Lewis, J.; Dillon, L. Quality in Qualitative Evaluation: A framework for
assessing research evidence. Cabinet Office; London: 2003.

54. Mays N, Pope C. Qualitative research in health care. Assessing quality in qualitative research.
BMJ. 2000; 320(7226):50-2. [PubMed: 10617534]

55. CASP.. Critical Appraisal Skills Programme (CASP): Qualitative research appraisal tool. 2006.
Available from: http://www.sph.nhs.uk/what-wedo/public-health-workforce/resources/critical-
appraisals-skills-programme

56. Mays N, Pope C. Rigour and qualitative research. BMJ. 1995; 311(6997):109-12. [PubMed:
7613363]

57. Osborn M, Rodham K. Insights into Pain: A Review of Qualitative Research. Reviews in Pain.
2010; 4(1):2-7. [PubMed: 26527327]

58. Mitchell L, MacDonald R. Qualitative research on pain. Curr Opin Support Palliat Care. 2009;
3(2):131-5. [PubMed: 19421064]

59. Anderson R, Thomas D. “Toothache stories’: a qualitative investigation of why and how people
seek emergency dental care. Community Dent Health. 2003; 20(2):106-11. [PubMed: 12828271]

60. Cohen L, Harris S, Bonito A, Manski R, Macek M, Edwards R, et al. Coping with toothache pain:
a qualitative study of low-income persons and minorities. J Public Health Dent. 2007; 67(1):28—
35. [PubMed: 17436976]

61. Durham J, Exley C, Wassell R, Steele J. ‘Management is a black art’--professional ideologies with
respect to temporomandibular disorders. Br Dent J. 2007; 202(11):E29. discussion 682-3.
[PubMed: 17471185]

62. Durham J, Steele J, Wassell R, Exley C. Living with uncertainty: temporomandibular disorders. J
Dent Res. 2010; 89(8):827-30. [PubMed: 20400717]

63. Durham J, Exley C, John M, Nixdorf D. Persistent dentoalveolar pain: the patient's experience. J
Orofac Pain. 2013; 27(1):2-9.

64. Garro L. Narrative representations of chronic illness experience: cultural models of illness, mind,
and body in stories concerning the temporomandibular joint (TMJ). Soc Sci Med. 1994; 38(6):
775-88. [PubMed: 8184329]

65. Garro L, Stephenson K, Good B. Chronic illness of the temporomandibular joints as experienced
by support-group members. J Gen Intern Med. 1994; 9(7):372-8. [PubMed: 7931746]

66. Moore R. Combining qualitative and quantitative research approaches in understanding pain. J
Dent Educ. 1996; 60(8):709-15. [PubMed: 8708145]

67. Nilsson I, List T, Willman A. Adolescents with temporomandibular disorder pain-the living with
TMD pain phenomenon. J Orofac Pain. 2011; 25(2):107-16. [PubMed: 21528117]

J Oral Rehabil. Author manuscript; available in PMC 2016 December 01.


http://www.sph.nhs.uk/what-wedo/public-health-workforce/resources/critical-appraisals-skills-programme
http://www.sph.nhs.uk/what-wedo/public-health-workforce/resources/critical-appraisals-skills-programme

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Durham et al.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Page 17

Pau A, Croucher R, Marcenes W. Perceived inability to cope and care-seeking in patients with
toothache: a qualitative study. Br Dent J. 2000; 189(9):503-6. [PubMed: 11104104]

Stoller E, Gilbert G, Pyle M, Duncan R. Coping with tooth pain: a qualitative study of lay
management strategies and professional consultation. Spec Care Dentist. 2001; 21(6):208-15.
[PubMed: 11885669]

Vuckovic N, Schneider J, Williams L, Ramirez M. Journey into healing: the transformative
experience of shamanic healing on women with temporomandibular joint disorders. Explore (NY).
2010; 6(6):371-9. [PubMed: 21040886]

Popay J, Rogers A, Williams G. Rationale and standards for the systematic review of qualitative
literature in health services research. Qual Health Res. 1998; 8(3):341-51. [PubMed: 10558335]

Masood M, Thaliath E, Bower E, Newton J. An appraisal of the quality of published qualitative
dental research. Community Dent Oral Epidemiol. 2011; 39(3):193-203. [PubMed: 21070318]

Sherman JJ, Turk DC. Nonpharmacologic approaches to the management of myofascial
temporomandibular disorders. Curr Pain Headache Rep. 2001; 5(5):421-31. [PubMed: 11560807]

Scheuermann, RH.; Ceusters, W.; Smith, B. Toward an Ontological Treatment of Disease and
Diagnosis.. Proceedings of the 2009 AMIA Summit on Translational Bioinformatics; San
Francisco, California. March 15-17, 2009; American Medical Informatics Association; 2009. p.
116-20.

Nordahl S, Alstergren P, Kopp S. Tumor necrosis factor-alpha in synovial fluid and plasma from
patients with chronic connective tissue disease and its relation to temporomandibular joint pain. J
Oral Maxillofac Surg. 2000; 58:525-30. [PubMed: 10800908]

Ceusters W, Smith B. Foundations for a realist ontology of mental disease. Journal of Biomedical
Semantics. 2010; 1(10):1-23. [PubMed: 20618983]

Jensen M, Cox AP, Chaudhry N, Ng M, Sule D,WD, et al. The neurological disease ontology. J
Biomed Senantics. 2013; 4(1):42.

He Y, Sarntivijai S, Lin Y, Xiang Z, Guo A, Zhang S, et al. OAE: The Ontolgy of Adverse Events.
J Biomed Senantics. 2014; 5:29.

Goldfain A, Smith B, Cowell LG. Towards an ontological representation of resistance: the case of
MRSA. J Biomed Inform. 2011; 44(1):35-41. [PubMed: 20206294]

Smith, B.; Ceusters, W.; Goldberg, LJ.; Ohrbach, R. Towards an Ontology of Pain.. In: Okada, M.,
editor. Proceedings of the Conference on Logic and Ontology. Keio University Press; Tokyo:
2011. p. 23-32.

Nixdorf DR, Drangsholt MT, Ettlin DA, Gaul C, de Leeuw R, Svensson P, et al. Classifying
orofacial pains: a new proposal of taxonomy based on ontology. Journal of Oral Rehabilitation.
2012; 39(3):161-9. [PubMed: 21848527]

Porporatti AL, Costa YM, Stuginski B,J, Bonjardim LR, Conti PC, Svensson P. Quantitative
methods for somatosensory evaluation in atypical odontalgia. Braz Oral Res. 2015; 29(1) Online
1-7.

Von Korff M, Dunn KM. Chronic pain reconsidered. Pain. 2008; 138(2):267-76. [PubMed:
18226858]

Cresswell, JW.; Klassen, AC.; Clark, VVLP.; Smith, KC. [10/10/11] Best practices for mized
methods research in the Health Sciences. 2011. [6, 35 pp.]. Available from: http://
obssr.od.nih.gov/scientific_areas/methodology/mixed_methods_research/pdf/
Best_Practices_for_Mixed_Methods_Research.pdf

Exley C. Bridging a gap: the (lack of a) sociology of oral health and healthcare. Sociol Health Ilin.
2009; 31(7):1093-108. [PubMed: 19659738]

J Oral Rehabil. Author manuscript; available in PMC 2016 December 01.


http://obssr.od.nih.gov/scientific_areas/methodology/mixed_methods_research/pdf/Best_Practices_for_Mixed_Methods_Research.pdf
http://obssr.od.nih.gov/scientific_areas/methodology/mixed_methods_research/pdf/Best_Practices_for_Mixed_Methods_Research.pdf
http://obssr.od.nih.gov/scientific_areas/methodology/mixed_methods_research/pdf/Best_Practices_for_Mixed_Methods_Research.pdf

1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Durham et al.

High
Biological

Low
Biological

Page 18
COPING RIGHTFUL SUFFERING
Asymptomatic
ulcer E COPD
Neuropathic
orofacial pain' Cancer
Hypertension
_______________________________ Degenerative
joint disorder/
TMD
Chronic
back pain ! Chronic fatigue
| Myofascial pain TMD
IBS;
Chronic
E abdominal pain
HEALTH PSYCHOSOMATIC
Low High

Psychosocial

Psychosocial

Figure 1. llIness versus disease. Adapted from Drossman (1998)
Traditional bi-axial depiction of Disease vs IlIness using estimated typical placement of

representative conditions. Adapted from Drossman, 1998.

J Oral Rehabil. Author manuscript; available in PMC 2016 December 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnue|n Joyiny

Durham et al.

Table 1

Search strategy and numbers of papers identified

Qualitative

AND | Dental | Dentistry | Oral | Orofacial | Facial
1967 1236 3153 | 26 373

AND

pain 11 12 126 1 15

J Oral Rehabil. Author manuscript; available in PMC 2016 December 01.

Page 19



Page 20

Durham et al.

PMC 2016 December 01.

in

available

J Oral Rehabil. Author manuscript

ured 118y} Jo saoualiadxa
Siuaned ured [e19e4040 21UOIYD (€49)
sydiIosuea) Wody aouedlyubis Jo
$9109 SIy} 01 Juanbasgns pue suun Bulueaw BulAnuapl UBPams ‘a1uljo SUOIe)INSUOI JO SaouUaLIadxs
sisAJeue 0] yoeoidde |ea1fojouswiouayd "smalAlau| ') 1-12 :9bues aby {(NE ‘4TT) swaned $T ured [e108}010 9Jed Alepuodas .Siualred ured Je19e}010 21UOIYD (19)
asuodsal ou Ing sioyINe W0y paisanbal
1'SY1LY pasn 'sisAjeue pue Jaded ui ajqejreneun :abuel aby SAINLL 4o}
J17eWAY) S9|qISSal PagLIISap SISA[euy ‘SMaIAIBIU| alewsS ||V VSN ‘ased Alewild Buljeay o1ueweys Jo sadUsLIAAXS S,9]BWaH (02)
eyep asiueflo 03 yoleasal-1adAH
Buisn poyaw aAljesedwod JURISUOD "SMBIAIRU| 11-6T :9buel aby {(NST ‘4z€) swaned 0 VSN ‘O1UIjd [RIuap [einy ured yoo} yum Buidod (69)
“ejep asiuebio
0} Ylomauesy Buisn sisAeue d11eWwaY | ‘SMaIAIBI| +0p-8T :9buel by (NPT ‘4T2) Swuaied G puejbu3 ‘a1ed Arepuodss ayoey1001 yum sjusired Aousbiaws elusqg (89)
ured QN L
SISAJeue JUBJUOD "SMAIAIBIU| 6T-GT :abues aby (NZ ‘46T) swaied Tz uapams ‘ared Arepuodss yum Buiall Jo saouatladxa ,Sjuadssjopy (29)
69-€2 (s9)
:abues abv "(NG:d22) [s18184ns QINL]
SISAJeue JUBJUOD "SMAIAIBIU| sdnoub poddns [N L,, WO} S[eNpIAIpUL ZE VSN ‘843 A1epuodas SSaU|I 91UOIYD B Se SOIALL JO Saoualladxg ¥9)
Slomawely
pue poyiaw aAlesedwod JUBISUOD ‘SMaIAIBI| 2.-Tv :9buel aby "(ING:4ST) Suaned oz VSN ‘84ed Arepuodas dvdd Jo suondadiad (9)
Mlomawely
pue poyiaw aAlzesedwod JUBISUOD "SMaIAIBI| G9-8T :8bues aby "(IN9:4€2) swaired 62 puejbu3 ‘a1ed Alepuodss SAN.L Ul Aemyied a1e)d (v)
Siomawely
pue poyaw aAleJedwod JUBISU0D "SMAIAISIU] 09-8T :abuel aby "(ING:d¥T) Susned 6T puejbu3 ‘aJed Arepuodss SAINL Ul Aurensoun (29)
"OAIAN Pasn ‘sisAjeue G9<Gg> :aburl aby
J17eWaY) S9|qWIasal paqglIasap SisAjeuy 'sdnoib snoo4 (INZZidPP) sdnoub snaoy g ul syuedionted 99 VSN ‘Alunwwo) 3U9eYI00] YIIM Su0sIad awoaul mo (09)
S3[e/ ‘SpUSYaam UO sfeldsoy ..8ydey1001,, Jo suondsalad soluld
MIOMaWelH "SMBIAIRU| £'Gge :abe uea\ “(IN9Z:48T) Sid v oM Ul sa1ulj9 Aouabiaws [elusQ AKouabiawsa [ejusp Bulpusye ,siuaired (69)
sisAjeue pue u01199]|02 €leq ajdwes uonesnT paipnis eaJe Jo Adewwns | uoneund
MB3IABJ 3y) ul papnjaul sJaded usalIyl JO salisLsdeIey)d
¢39l|qel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 21

awiwelBold 1S [estesddy [eanD - dSYD
x

‘paYels aSIMIBUI0 SSBUN 866T |8 18 Aedod wio.y aie eLigld Alfendd

Durham et al.

(¢9)
SOA SOA SOA SOA SOA SOA SOA SOA (19)
ON Jeajoun SOA SOA (10¥ J0 ued) oN SOA SOA SOA (02)
ON Jeajoun SOA SOA SOA SOA SOA SOA (69)
SAA SAA SAA SAA 30UBIUBALOD ON SOA SAA (29)
SOA SOA SOA SOA SOA SOA SOA SOA (89)
(s9)
SOA Jeajoun SOA SOA SOA Jesjoun SOA SOA (¥9)
(e9)
(ev)
SAA SAA SAA SAA SAA SAA SOA SAA (z9)
suone|sues)
PJeM>|I€Bg-PIEMIO) UO

uanIb uolrewsoyul ON sdnoif

*AIessaoau J1 ysiueds snooy Jo Buipiodal ueyy

Ul pPajonpuod pue Jayzes BuisLrewWNS 8y}

dnoub ay3 Jo x1w o1yl ybnouyy pajaidiaruisiwu

01 Buiplodde siojesspow 10 150 eIep 9|genjen
SOA paisnipe saA Agissod 1ng saA SIA SAA SOA SOA SOA (09)
SAA SAA SOA SAA 30UBIUBALOD ON SOA SOA (69)

paipnis
uouswouayd
(,dsv0) n93lqns (,dsv0)
sisAjeue | pauspisuod juedioned J0 eyep ybnoayy Burdwes aretidoadde ( dSvD) wre jo
10 s|ans| Jaybiy pue J1ayoaessal sIsA[eue pue uo1199]|09 uondiiossp anisodand poylsw " SVO) Wie J
J0 32UapINg 10 AUAIX3l4e eyep Jo Asuasedsued | ajenbapy 10 [eanaioay L | ubisep anisuodsey anneNend | juswsalels Jes|d
palels asIMIBY10 SSajun 66T e 18 Aedod wouy uorisyd Afend | uoneld
sisayuAselaw ul papnjoul siaded Jo juawssasse Alend
g€9l|qelL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Oral Rehabil. Author manuscript; available in PMC 2016 December 01.



