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Abstract

Background Understanding symptoms of temporomandibular joint disorders (TMDs) can help doctors and patients docu-
ment, monitor, and manage the disease and help researchers evaluate interventions. Patients with TMDs experience symptoms
ranging from mild to severe, primarily in the head and neck region. This study describes findings from formative patient
focus groups to capture, categorize, and prioritize symptoms of TMDs towards the development of a patient-reported out-
come measure (PROM).

Methods We conducted ten focus groups with 40 men and women with mild, moderate, and severe TMD. Focus groups
elicited descriptions of symptoms and asked participants to review a list of existing patient-reported outcomes (PROs) from
the literature and patient advisor input and speak to how those PROs reflect their own experience, including rating their
importance.

Results We identified 52 distinct concepts across six domains: somatic, physical, social, sexual, affective, and sleep. Focus
groups identified the ability to chew and eat; clicking, popping, and other jaw noises; jaw pain and headaches; jaw misalign-
ment or dislocation; grinding, clenching, or chewing, including at night; and ear sensations as most important. Participants
with severe TMDs more often reported affective concepts like depression and shame than did participants with mild or
moderate TMDs.

Conclusion Findings support PROM item development for TMDs, including selecting existing PROMs or developing new
ones that reflect patients’ lived experiences, priorities, and preferred terminology. Such measures are needed to increase
understanding of TMDs, promote accurate diagnosis and effective treatment, and help advance research on TMDs.

Plain Language Summary

Patients with temporomandibular joint disorders, or TMDs, have pain and other problems in their jaw, and face and neck
areas. We talked to 40 patients with mild, moderate, and severe TMDs to learn about their symptoms. We also asked patients
to review a list of TMD symptoms. They then chose the most important ones based on their experience. The data showed
52 TMD symptoms and functions across six domains. The patients chose the ability to chew and eat; clicking, popping, and
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other jaw noises; and jaw pain and headaches as most important. They also chose jaw misalignment or dislocation; grinding,
clenching, or chewing, including at night; and ear feelings as important. Findings support creating patient-reported outcome
measures, or PROMs, for TMDs. These PROMs should reflect patients’ experiences and what is most important to them.
Such measures can help doctors treat TMDs and help advance research on TMDs.

Key Points for Decision Makers

Researchers developing patient-reported outcome
measures (PROMs) for temporomandibular joint disor-
ders (TMDs) may consider prioritizing symptoms and
functions that were both identified as most important
and mentioned across mild, moderate, and severe focus
groups, including the following: the ability to chew and
eat; clicking, popping, and other jaw noises; jaw pain
and headaches; jaw misalignment or dislocation; grind-
ing, clenching, or chewing, including at night; and ear
sensations.

Future development of PROMs for TMDs should
consider attributes of symptoms and functions that are
important to patients. Severity and predictability were
often critical to participants’ experiences of painful or
disruptive symptoms. PROMs should reflect patients’
chosen terminology, particularly items for physical
symptoms.

1 Introduction

Temporomandibular joint disorders (TMDs) are disorders
of the temporomandibular joints, jaw muscles, and facial
nerves. Although TMDs are characterized by pain and dis-
order with the jaw, face, and teeth (e.g., jaw locking, tinnitus,
bruxism), TMDs are not limited to the head and neck area
[1] and are associated with chronic pain conditions across
the body [2]. TMD symptoms can range from mild to severe,
and when severe, TMDs can cause profound disability, dis-
tress, and disruption in people’s lives. For example, TMDs
can make common activities such as eating, smiling, and
kissing unendurable. Many patients with TMDs experience
impacts in their social and personal lives (e.g., problems
with mental health such as anxiety and depression) [1]. Fur-
thermore, many patients with TMDs have difficulty obtain-
ing adequate treatment and relief of symptoms [1] due to fac-
tors such as lack of high-quality research on TMD treatment
[3], many clinicians’ and the public’s lack of understanding
of the disease in general, and a lack of instruments with suf-
ficient validation for measuring and evaluating TMDs and
TMD treatment outcomes over time [1, 4].
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Patient-reported outcomes (PROs) are patients’ reports
of their health status in their own words, such as their symp-
toms or how well they are functioning [5]. Patient-reported
outcome measures (PROMs) are standardized question-
naires and rating scales that can capture PRO information.
Valid and reliable PROMs provide a systematic instrument
to document and monitor disease, evaluate the safety and
effectiveness of TMD therapies, and guide healthcare pro-
viders in patient care and disease management. Although
a recent review identified more than 120 PROMs that have
been used in TMDs research [6], few have robust evidence
to support the reliability and validity of their scores [6]. For
example, most did not include patient input in the content
generation, and it was unclear whether they addressed the
impacts of TMDs from the patients’ perspectives. Many
of the PROMs were not specifically designed for use with
patients with TMDs. They also lacked evidence of psycho-
metric properties, such as measurement error and respon-
siveness [6].

Towards providing the formative research for develop-
ing a content-valid PROM for TMDs, we first conducted
a systematic review of existing literature on PROMs for
use in documenting treatment outcomes for TMDs (results
presented elsewhere) [6]. This systematic review sup-
ported the need to conduct further qualitative research to
understand TMDs from the patient’s point of view and
contributed to the protocols used in this research. Then,
we conducted patient focus groups to (1) identify concepts
(i.e., patient-reported TMD symptoms and effects on func-
tioning) that can be developed into PRO domains based
on direct patient experience; and (2) assess their relative
importance to patients. This article presents results of these
focus groups, including the identified concepts by domain
and self-reported severity.

2 Methods

We used focus groups, a qualitative research method,
to address the research question. We report our findings
using the COnsolidated Criteria for REporting Qualitative
Research (COREQ) [7]. Below we describe our theoretical
framework, participant selection, setting, data collection,
and analyses. The overall study design and overview of the
focus group discussions are illustrated in Figure 1.
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Fig. 1 Overall study design and overview of focus group discussions. PRO patient-reported outcome, TMD temporomandibular joint disorder

2.1 Theoretical Approach

This study employed a phenomenological theoretical frame-
work with grounded-theory data collection and analysis
methods. This approach has been determined to yield PRO
items and scales that have content validity by capturing
patients’ authentic experiences [8]. Phenomenology is the
study of people’s lived experiences; it therefore lends itself
to the goal of understanding patients’ experiences of living
with TMD symptoms. Grounded-theory methods provide
the theoretical and practical underpinnings to capture patient
experiences in their own words and to ensure adequate sam-
ple size to achieve thematic saturation [9, 10]. Together,
these two theoretical approaches support both measure
development and the evaluation of existing measures by per-
mitting us to assess whether measures address domains that
matter to patients and enable us to identify unique concepts
related to living with TMDs.

2.2 Participant Selection

We partnered with a recruitment firm, whose medical direc-
tor determined they had a robust enough group of individu-
als with TMD, to select and recruit participants through an
online screening form and telephone confirmation. To obtain
a diverse range of perspectives, concepts, and terminology
during the interviews, we used purposive sampling to recruit
English-speaking adult patients with a self-reported TMD
diagnosis who varied by sex, age, race, ethnicity, geographic
location, education level, employment status, time since
diagnosis, and disease severity. We limited the number of
participants with advanced levels of education or experience

working in clinical care to no more than two participants
from either category per focus group so that those perspec-
tives would not bias or dominate the conversations and to
limit the amount of jargon in the transcripts. Disease sever-
ity was determined by participants’ responses to the 5-item
Short-Form Fonseca Anamnestic Index, in accordance with
a pre-determined severity scale [11, 12]. Responses were
scored (0 for no, 5 points for sometimes, 10 points for yes),
and total scores were used to classify symptoms and effects
on functioning as mild (10-20 points), moderate (25-35
points), or severe (40-50 points). Respondents with scores
of 0 or 5 were considered ineligible and therefore not invited
to participate in the study.

2.3 Setting

Due to the coronavirus disease 2019 (COVID-19) pan-
demic, we conducted the focus groups virtually using the
Zoom video conferencing platform. The recruitment firm
provided participants with background information about
the focus group purpose and format prior to each group.
We held focus groups in a secure virtual meeting room with
the participants, facilitator, and notetaker. Participants were
encouraged to turn on their video during the focus groups to
facilitate communication via non-verbal cues, but they were
given the option not to appear on video if they did not feel
comfortable doing so.

We organized ten focus groups by TMD disease sever-
ity (three mild, three moderate, and four severe groups) to
ensure participant comfort, and provide participants with
severe TMD with the opportunity to give more in-depth
feedback on their symptoms and quality of life. While the
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mild and moderate severity groups were gender heterog-
enous, the four severe TMD groups were gender homog-
enous (two male-only and two female-only groups). Since
more severe symptoms may have a greater impact on aspects
of life that may be sensitive in nature (e.g., sexual activity
or intimacy), we organized gender homogenous groups to
provide a more comfortable environment for participants to
share their experiences and perspectives.

2.4 Data Collection

We conducted ten, 1-h focus groups with three to five par-
ticipants in each group (a total of 40 participants) in July
and August of 2021. We also conducted a phone interview
in August 2021 with a participant with severe TMD who,
after participating in a focus group, asked to share additional
comments in a one-on-one setting.

Trained focus group facilitators (TCO [female, with
a Master of public policy] and a male facilitator with a
Ph.D. in health communication who is not an author) con-
ducted each group with support from a notetaker (DL).
At the time of this study, both facilitators were health
researchers trained in qualitative methods with several
years of experience applying those methods to data collec-
tion and analysis. Neither facilitator had relationships with
any study participants. Participants did not know anything
about the research or researchers prior to the focus group.
The facilitators had no previous personal experience with
TMDs or other personal experiences that might bias their
approach toward the topic or participants. The facilitators
introduced themselves at the onset of the focus group by
name and profession and the organization where they were
employed. Facilitators used a focus group discussion guide
to promote an open discussion of patients’ experiences
with their disease, review with patients the preliminary
list of symptoms and functions generated by the system-
atic review and patient advisor input (see Appendix A,
“Focus Group Discussion Guide,” see the electronic sup-
plementary material) [6], and obtain participant guidance
on prioritizing symptoms. The facilitator then prompted
participants to consider the list of symptoms and effects on
functioning, as well as any others participants experienced
that were not on the list, and to share their top five most
important ones in terms of impact on the quality of their
lives. After sharing their top five, participants were asked
to come to a consensus on which symptoms were the most
important. The discussion guide (Appendix A) was pilot
tested using a mock focus group comprising participants
with TMDs.

Each focus group discussion was video-recorded and
transcribed for analysis. The notetaker completed field notes
used for rapid-cycle analysis to inform updates to the symp-
tom list for subsequent focus groups.
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2.5 Data Coding and Analysis

We coded and analyzed the focus group data following the
recommendations for qualitative research set forth by experts
in PRO development and validation [7, 13—15]. For the pur-
poses of analysis, we treated data from the additional one-
on-one interview we conducted as part of the focus group
in which the participant originally participated. We coded
data using NVivo Prol2 qualitative analysis software. We
created a preliminary coding dictionary based on the TMD-
relevant PROs found in our systematic review [6]. However,
we coded data using an open-coding method, adding new
codes to the dictionary as needed to reflect the identified
concepts. This approach reduced the risk of missing unique
content discussed in the transcripts [8, 16].

To assess and optimize coding reliability and minimize
bias, two analysts (DL, EM) coded the first focus group
transcript separately and then jointly reviewed their coding
with each other and with a senior analyst (EE) to achieve
consensus and resolve any discrepancies. We used NVivo to
calculate inter-coder agreement (ICA) for this focus group
and achieved over 90% agreement. Because the first average
ICA was above the threshold generally considered to be an
appropriate goal for ICA (> 80%), one analyst coded each
of the remaining focus group transcripts [17].

Two analysts (DL, EM) separately identified concepts and
organized codes into predefined categories based on content
and context with oversight from a senior analyst (EE). We
determined that we had reached thematic saturation, or the
point at which no, or few new concepts were identified from
the data [10, 18], by tracking the identification of concepts
across focus groups. Over half of the concepts were identi-
fied from the first two focus groups we conducted, which
were mild and moderate TMD focus groups, respectively
(see Appendix B, see the electronic supplementary mate-
rial). No new concepts were identified from the last focus
group (a severe TMDs focus group); therefore, we concluded
that we had reached thematic saturation and determined that
we need not conduct additional focus groups.

We assigned “attribute” codes to concepts as appropri-
ate when participants’ comments addressed the frequency,
severity, predictability, or fluctuation of symptoms (i.e., the
ways in which symptoms and functions went away, then
came back over discrete periods of time). For example, the
severity code was applied to comments when participants
described the severity of their symptoms, or the degree to
which symptoms were tolerable versus painful, uncomfort-
able, or debilitating.

In our analysis, we aimed to explore relationships
between discrete terms and concepts, rather than simply
to label them. For example, analysts noticed a pattern of
descriptions that permitted a distinction to be made between
participants’ abilities to fulfill different types of social roles
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Table 1 Focus group participant Mild TMDs Moderate  Severe TMDs Total (n = 40)
characteristics by disease TMDs
severity
Age group
18-24 5 2 1 8 (20%)
25-65 9 13 26 (65%)
66+ 3 1 2 6 (15%)
Education
High school 2 2 0 4 (10%)
Some post-high school 2 3 4 9 (23%)
Tech/certification program 0 0 1 1(3%)
Associate degree 1 0 1 2 (5%)
Bachelor’s degree 6 3 6 15 (38%)
Postgraduate degree 1 4 4 9 (23%)
Gender
Male 4 7 14 (35%)
Female 8 9 26 (65%)
Race
African American 1 1 2 4 (10%)
Asian 2 1 4 (10%)
White 7 5 12 24 (60%)
Other 2 5 1 8 (20%)
Hispanic background
Yes 2 4 1 7 (18%)
No 10 8 15 33 (83%)

TMD temporomandibular joint disorder

(e.g., role as a professional worker or student versus a role as
a family member, friend, or romantic partner). The analysts
then reviewed their work together to identify and reconcile
differences. Once concepts were identified, we developed
definitions and identified exemplar quotes to model each (see
Appendix C, see the electronic supplementary material).

3 Results

3.1 Participants

Forty adults with TMDs participated in ten focus groups
(54 patients recruited, four cancellations, and ten no-shows).
Most participants were between 25 and 66 years old (65%),
held at least a bachelor’s degree (79%), were female (65%),
were white (60%), and were non-Hispanic (83%). Table 1
displays participant characteristics by disease severity.

3.2 Focus Group Results

3.2.1 Concepts

Appendix C (see the electronic supplementary material)
includes a table showing the 52 concepts identified from

our analysis of the focus group data, as well as defini-
tions and exemplar quotes for each concept. The concepts
spanned six categories: somatic (n = 27 concepts) (e.g.,
pain, jaw clicking or popping, stiffness, inflammation);
physical function (n = 9 concepts) (e.g., ability to eat,
talk, or open the mouth); emotional affective (n = 8 con-
cepts) (e.g., anxiety, stress, depression, embarrassment or
shame); social function (n = 4 concepts) (e.g., impact on
social activities, ability to fulfill social roles); sleep quality
(n = 3 concepts) (e.g., ability to sleep, restfulness); and
sexual function (n = 1 concept) (sexual activity).
PROMs often address attributes of symptoms and
functions to capture their severity, predictability, fre-
quency, and fluctuation when those attributes are relevant
to patients. Participants most often referenced the sever-
ity of symptoms and functions when describing pain.
Participants most often discussed predictability when
describing the degree to which they could anticipate
when symptoms or effects on functioning would occur.
Participants were especially bothered when they were
not able to predict when symptoms — especially pain,
jaw locking, and jaw noises — would occur or be the most
severe (e.g., at night or during certain weather condi-
tions). Participants tended to discuss frequency, which
is the rate of occurrence of symptoms. Participants also
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generally discussed wax and wane regarding the ways in
which symptoms went away, then came back over dis-
crete periods of time, as opposed to in relation to specific
symptoms or timeframes.

3.2.2 Most Important Symptoms and Functions

Table 2 shows the identification of symptoms and functions
labeled by focus group members as “most important to qual-
ity of life.” Symptoms and functions that were mentioned in
at least seven of the ten focus groups included the follow-
ing: ability to chew; clicking, popping, or other jaw noises;
headache; jaw misalignment or dislocation; jaw pain; ability
to eat; and neck pain. Ear sensations; grinding, clenching, or
chewing, including at night; and facial pain were identified
as most important in at least five of the ten focus groups.

3.2.3 Stratification of concepts by TMD severity

Table 3 displays a heat map of the number of focus groups
in which each concept was mentioned by TMD severity.
Concepts that were commonly mentioned (i.e., in > 2 focus
groups) across all three types of focus group (mild, moder-
ate, severe) included the following: ability to chew; ability
to eat; ability to open mouth; impact on relationships; ability
to fill social roles; jaw pain; headache; migraine; ear sensa-
tions; soreness; grinding, clenching, or chewing, including at
night; mouth changes; jaw misalignment or dislocation; jaw
locking; and clicking, popping, or other jaw noises.

Focus groups with participants with severe TMDs
reported the following concepts more often than in mild or
moderate TMD participant groups (as indicated by a > 2
focus group difference between participants with severe and
mild or moderate TMDs in terms of the number of times a
concept was mentioned): depression; annoyance or irritabil-
ity; embarrassment/shame; ability to eat; ability to yawn;
sexual activity; restfulness; jaw pain; jaw muscle tension or
tightness, including in the face and neck; changes to facial
muscles, including atrophy and paralysis; and vertigo.

There were no concepts that were unique to only par-
ticipants with mild or moderate TMDs, but there were
some that were unique to participants with severe TMDs;
these included the following: ability to play an instrument;
changes to facial muscles, including atrophy and paralysis;
vertigo; and hoarseness.

4 Discussion

This study identified 52 concepts across six domains
(somatic, physical, social, sexual, affective, and sleep) per-
taining to the participants’ experiences with TMDs. The
concepts that focus groups most commonly identified as
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most important to their quality of life across mild, moderate,
and severe TMD focus groups included the ability to chew
and eat; clicking, popping, and other jaw noises; jaw pain
and headaches; jaw misalignment or dislocation; grinding,
clenching, or chewing, including at night; and ear sensations.
Severe TMD focus groups more often identified affective
symptoms—including depression, annoyance or irritability,
and embarrassment or shame—than did mild or moderate
focus groups, suggesting that mental health challenges may
increase commensurate with TMD severity. Some of the
concepts identified were not included in PROMs used in the
study of TMDs, including mouth changes, jaw tightness/
tension, ear sensations, and jaw locking [6]. Additionally,
many of the concepts measured by existing PROMs were
spread across different PROMs with different scoring sys-
tems, limiting the types of conclusions that could be drawn
from them [6].

Findings from this study align with existing literature
describing common symptoms and effects on functioning
among patients with TMDs. Like our study, past studies have
found that patients with TMDs report somatic symptoms
such as involuntary grinding, clenching, or chewing [19-24],
jaw pain [25], jaw misalignment or dislocation, jaw noises
including clicking and popping [25-30], headaches [31-33],
and ear sensations, such as tinnitus [34-36], and deficits in
physical function, such as the ability to eat and chew [20,
22]. As in our study, affective symptoms including depres-
sion and anxiety were particularly prevalent among patients
with TMD, especially among those with severe TMDs
[37-44], as were effects on social function (e.g., restric-
tions in social interactions due to shame or embarrassment)
[45], sleep quality [46—48], and sexual function (e.g., loss
of sexual interest) [49].

Past studies have examined symptom prevalence [50-52],
comorbidities with TMDs and how they worsen pain [27, 35,
53-55], and symptom intensity among different subgroups
of patients with TMD [21]. Studies of symptom severity
have focused on efficacy of treatment [56, 57]. Our study is
distinguished in its goal to prioritize patients’ experiences
of their symptoms and functioning and how patients experi-
ence TMD differently by different severity levels. Future
research could build upon our study’s findings to further
prioritize those symptoms and functions that are considered
most important to patients with TMD, which can help target
treatments and interventions to the patient experience.

The study had some limitations. First, many focus group
participants raised issues with their treatments, care delivery,
or provider behavior. As these topics are specific to health
care delivery and not specific to a description of health out-
comes, they are beyond the scope of a PROM, and therefore
we did not include these comments in our analysis [58, 59].
Second, participants’ TMD diagnoses were self-reported,
which introduces the potential for misclassification.
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Table 2 Most important symptoms and functions as perceived by patients
Concept name Concept type Focus group® Count
1 2 3 4 6 7 8 9 10
Ability to chew Physical function 1 1 1 1 1 1 1 8
Clicking, popping or other jaw noises Somatic symptoms 1 1 1 1 1 1 1 8
Headache Somatic symptoms 1 1 1 1 1 1 1 1 8
Jaw misalignment or dislocation Somatic symptoms 1 1 1 1 1 1 1 8
Jaw pain Somatic symptoms 1 1 1 1 1 1 1 8
Ability to eat Physical function 1 1 1 1 1 1 1 7
Neck pain Somatic symptoms 1 1 1 1 1 1 1 7
Ear sensations Somatic symptoms 1 1 1 1 1 6
Grinding, clenching, or chewing, including at night Somatic symptoms 1 1 1 1 1 6
Facial pain Somatic symptoms 1 1 1 1 1 5
Anxiety Affective symptoms 1 1 1 1 4
Stress Affective symptoms 1 1 1 1 4
Jaw muscle tension or tightness Somatic symptoms 1 1 1 1 4
Depression Affective symptoms 1 1 1 3
Ability to open mouth Physical function 1 1 1 3
Ear pain Somatic symptoms 1 1 1 3
Fatigue—general Somatic symptoms 1 1 3
Migraine Somatic symptoms 1 1 1 3
Ability to sleep Sleep quality 1 1 2
Sleep apnea Sleep quality 1 1 2
Eye pain Somatic symptoms 1 1 2
Jaw stiffness Somatic symptoms 1 1 2
Sinus pain and infection Somatic symptoms 1 2
Ability to talk Physical function 1 1
Ability to fill social roles Social function 1 1
Facial swelling or inflammation, including neck Somatic symptoms 1 1
Involuntary biting of mouth or tongue Somatic symptoms 1 1
Jaw locking Somatic symptoms 1 1
Mouth changes Somatic symptoms 1 1
Noise or light sensitivity Somatic symptoms 1 1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Hoarseness

Somatic symptoms
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Table 2 (continued)

Concept name Concept type Focus group® Count
1 2 3 10

Mouth pain Somatic symptoms 0

Soreness Somatic symptoms 0

Vertigo Somatic symptoms 0

Weight loss Somatic symptoms 0

Participants were asked to share their top five most important symptoms in terms of impact on the quality of their lives. Then, participants were
asked to come to a consensus on which symptoms were the most important. Concepts with “0” in the “Count” column were mentioned by par-
ticipants in focus groups as symptoms or effects on functioning that they experience but were not identified by any focus groups as “most impor-

tant” to them

#Temporomandibular disorder severity of focus groups was as follows: Focus group (FG) 1—mild; FG 2—moderate; FG 3—moderate; FG 4—
mild; FG 5—severe; FG 6—mild; FG 7—moderate; FG 8—severe; FG 9—severe; FG 10—severe

However, clinical diagnoses also can misclassify patients.
Current diagnostic classification systems for TMDs are
limited due to their lack of epidemiological data for inci-
dence and persistence of TMD, and by the lack of coherence
between classification criteria and definition of the disorder
[1]. For the purposes of this study, we used the Fonseca
Index to classify patients into mild, moderate, and severe
strata. While studies support the validity and reliability of
this measure [11, 12], the National Academies of Science,
Engineering, and Medicine recognizes the need for contin-
ued research to better characterize the degree of severity of
TMDs [1]. Third, our unit of analysis was the focus group,
and, therefore, our study presents findings at the level of the
focus group, not the individual. Individual variation in expe-
rience with TMDs, such as differences between experiences
of individuals with pain-related versus intra-articular TMDs,
may not be well represented by the unit of analysis. Fourth,
data collection took place during the COVID-19 pandemic.
Therefore, we conducted virtual focus groups. This approach
had drawbacks, such as technical difficulties experienced by
some participants. However, the virtual approach was effec-
tive at eliciting patient symptoms and may have had some
benefits over in-person groups, such as, a sense of anonymity
and less social pressure on sensitive topics [60]. Finally, we
convened gender homogeneous focus groups to help par-
ticipants feel comfortable discussing their TMD symptoms
and effects on functioning. However, at least one participant
that we are aware of did not feel comfortable discussing
TMD symptoms related to sexual function within the gender
homogenous setting. Individual interviews may be a more
effective way to elicit patient experiences related to TMDs
and sexual function.

Findings from our study may inform the future selection or
development and prioritization of PROMs and PROM items
for TMDs. For example, to capture the breadth of patients’
experiences, PROMs for TMDs could address the six con-
cept categories (i.e., somatic symptoms, physical function,
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emotional affective symptoms, social function, sleep qual-
ity, and sexual function). Alternatively, those who wish to
evaluate targeted aspects of TMDs may draft PROM items
for a particular concept category such as somatic symptoms.
Researchers developing PROMs for TMDs may also wish
to prioritize symptoms and functions that were both iden-
tified as most important in more than half of focus groups
and mentioned across all three types of focus groups (i.e.,
mild, moderate, and severe). In addition, PROMs for TMDs
should reflect attributes of the symptom or functional deficit
(i-e., concept) that are important to patients. In particular, the
attributes of severity and predictability were often critical to
participants’ experiences of certain symptoms. The attribute
of severity was almost always discussed when describing pain,
and predictability was especially important to patients in rela-
tion to debilitating, jarring, or inconveniencing symptoms,
such as jaw locking or jaw noises like clicking. Lastly, PROM
items should take patients’ temporal experience of TMDs into
account. For example, symptoms may vary in frequency for
different patients and may come and go, such that it may be
most productive to ask about the time when symptoms were
worst, as opposed to how symptoms are right now.

In future development of PROM items, cognitive testing
with patients with TMD to elicit information about proposed
PROM item comprehensibility and relevance (e.g., towards
updating or adapting items) should consider patients’ pre-
ferred terminology when speaking about their TMD symp-
toms. For example, terminology used to describe somatic
symptoms such as those of the jaw (e.g., popping, clicking,
locking), ear (e.g., fullness, popping, ringing, thumping,
throbbing), or teeth (e.g., grinding, chewing, clenching) may
have distinct meanings to patients that reflect meaningful
differences in the patient experience and should be care-
fully chosen. In addition, pain may reflect differences (e.g.,
in severity) that are meaningful for patients and may have
different implications for symptom management and health
outcomes.
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Table 3 . Nurqber of focus TMD Severity
groups in which each concept Concept Name
was mentioned by focus group Mild Moderate Severe
severity (n=3 FGs®) (n=3 FGs?) (n=4 FGs®)
Depression | Emotional Affective Symptoms 1 0
Anxiety | Emotional Affective Symptoms 0
Fear | Emotional Affective Symptoms 0
Annoyance or irritability | Emotional Affective Symptoms 2
Stress | Emotional Affective Symptoms 2
Exhaustion or fatigue | Emotional Affective Symptoms 1
Lonely or isolated | Emotional Affective Symptoms 1
Embarr t/Shame | Emotional Affective Symptoms 0

Ability to chew | Physical Function

Ability to drink | Physical Function

Ability to eat | Physical Function

Ability to talk | Physical Function

Ability to yawn | Physical Function

Ability to open mouth | Physical Function

Ability to hear | Physical Function

Ability to sing | Physical Function

Ability to play an instrument | Physical Function

Sexual activity | Sexual Function

Impact on social activities | Social Function

Impact on relationships | Social Function

Life participation | Social Function

Ability to fill social roles | Social Function

Ability to sleep | Sleep Quality

Restfulness | Sleep Quality

Sleep Apnea | Sleep Quality

Facial Pain | Somatic Symptoms

Jaw Pain | Somatic Symptoms

Neck Pain | Somatic Symptoms

Ear Pain | Somatic Symptoms

Headache | Somatic Symptoms

Migraine | Somatic Symptoms

Eye Pain | Somatic Symptoms

Mouth Pain | Somatic Symptoms

Sinus Pain and Infection | Somatic Symptoms

Fatigue - General | Somatic Symptoms

Fatigue - Jaw | Somatic Symptoms

Ear sensations | Somatic Symptoms

Soreness | Somatic Symptoms

Symptoms

Grinding, clenching, or chewing, including at night | Somatic

Mouth changes | Somatic Symptoms

Weight loss | Somatic Symptoms

Noise or light sensitivity | Somatic Symptoms

WO W N[O WR =[N —= N[N —= = D= N[N [ =[O = = | [O[—= N[O W[N[O[[D|N|— [

Somatic Symptoms

Jaw muscle tension or tightness, including in the face & neck |

—_

Jaw misalignment or dislocation | Somatic Symptoms 2 2
Jaw locking | Somatic Symptoms 3 2
Jaw stiffness | Somatic Symptoms 2 1
Concept Name TMD Severity
Mild Moderate Severe
(n=3 FGs®) (n=3 FGs?) (n=4 FGs?)
Clicking, popping or other jaw noises | Somatic Symptoms 3
Changes to facial les, including atrophy & paralysis | 0
Somatic Symptoms
Facial swelling or inflammation, including neck | Somatic 0
Symptoms
Involuntary biting of mouth or tongue | Somatic Symptoms 0
Vertigo | Somatic Symptoms 0
Hoarseness | Somatic Symptoms 0
“FGs = Focus Groups
Heat Map Legend Least Commonly Most Commonly
Mentioned Mcmilcncd
\
Mild TMD focus groups (n=3) 0 1 2 3
Moderate TMD focus groups (n=3) 0 1 2 [ 3
Severe TMD focus groups (n=4) 0 1 [ 2 e

FG focus group, TMD temporomandibular joint disorder
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5 Conclusion

Data from reliable and valid PROM instruments would
increase understanding of TMDs, promote accurate diagno-
sis and effective treatment, and help advance research and
the development of meaningful interventions. While many
PROMs have been used in TMD research, they lack com-
prehensive and robust evidence of their ability to assess the
effectiveness of TMD treatment with validity and reliability
[6]. Particularly lacking is evidence based on patient input
to support the content validity of TMD PROMs [6]. Using a
systematic approach, we conducted the formative research
to support PROM item development for TMDs. Findings
provide the groundwork for selecting or augmenting existing
PROMs or developing new ones that reflect patients’ lived
experiences, priorities, and preferred language [6]. Addi-
tional research is warranted to develop, cognitively test, and
evaluate the psychometric properties and underlying struc-
ture of PROMs for TMDs. Further refinement of PROM
items, for example by prioritizing those most meaningful
and impactful to patients, can help produce PROMs that
are more accurate, relevant, and appropriate for use in the
healthcare setting.
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