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Aims: To identify the range of patient-reported outcome measures (PROMs)
used in TMD studies, summarize the available evidence for their psychometric
properties, and provide guidance for the selection of such measures. Methods:
A comprehensive search was conducted to retrieve articles published between
2009 and 2018 containing a patient-reported measure of the effects of TMDs.
Three databases were searched: MEDLINE, Embase, and Web of Science.
Results: A total of 517 articles containing at least one PROM were included in the
review, and b7 additional studies were also located describing the psychometric
properties of some tools in a TMD population. A total of 106 PROMs were
identified and fell into the following categories: PROMs describing the severity of
symptoms; PROMs describing psychologic status; and PROMs describing quality
of life and general health. The most commonly used PROM was the visual analog
scale. However, a wide range of verbal descriptors was employed. The Oral Health
Impact Profile-14 and Beck Depression Inventory were the most commonly used
PROMs describing the effect of TMDs on quality of life and psychologic status,
respectively. Additionally, the Oral Health Impact Profile (various versions) and
the Research Diagnostic Criteria Axis Il questionnaires were the instruments
most repeatedly tested in a TMD population, and these instruments have
undergone cross-cultural validation in several languages. Conclusion: A wide
range of PROMs have been used to describe the impact of TMDs on patients.
Such variability may limit the ability of researchers and clinicians to evaluate the
efficacy of different treatments and make meaningful comparisons. J Oral Facial
Pain Headache 2023;37:113-129. doi: 10.11607/0fph.3264

Keywords: patient-reported outcome measures, psychometric properties, quality
of life, review, temporomandibular disorders

a number of clinical conditions that involve the masticatory muscula-

ture, the temporomandibular joint (TMJ), and associated structures.’
This condition is the most common cause of chronic pain in the facial
region.? Associated symptoms include pain, restricted mouth opening,
deviation in mandibular movements, clicking noises of the joint, headache
in the temporal region, and psychologic effects.** Among the various
categories grouped under this umbrella term, muscle problems are the
largest.®> Chronic pain may have severe distressing social and emotional
effects; indeed, depression, anxiety, and negative beliefs about pain are
not only linked to developing chronic pain but also seem to contribute
to worse outcomes.® Some initiatives such as the Initiative on Methods,
Measurement, and Pain Assessment in Clinical Trials IMMPACT)” and
the Diagnostic Criteria for TMD (DC/TMD)?® have therefore recommend-
ed the assessment of not only physical functioning but also psychologic
and emotional functioning associated with chronic pain.

Traditionally, health care has been assessed in terms of the technical
and physiologic outcomes of treatment.® In more recent times, however,
health care organizations are striving to achieve services that are not
only clinically effective and evidence based but also beneficial to and
effective for patients as judged from their own perspectives.®'® In an
attempt to increase efficiency without decreasing the humanity of the
patient encounter, the use of patient-reported outcome measures

Temporomandibular disorders (TMDs) is a collective term embracing
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(PROMs) was proposed. These questionnaires could
be a very powerful tool to bridge the need for gath-
ering information in an efficient manner, complement
clinical decision-making, and enhance communication
between patients and physicians.!” Many instruments
exist that measure the intensity of pain, quality of life,
psychologic distress, and disability. Some are generic
for use in a wide range of conditions and settings, and
some are condition specific, designed specifically for
the use of certain populations.!? The aim of the current
review was to identify the range of PROMs used in
clinical studies of TMD patients and to review which
PROMs have undergone psychometric testing in a
TMD population to provide guidance for the selection
of such measures.

Materials and Methods

Search Strategy

A comprehensive search was conducted in January
2019 to retrieve published articles concerned with
patient-reported assessment of the effects of TMDs.
The articles were retrieved from three databas-
es: MEDLINE, Embase, and Web of Science. The
employed search strategy consisted of the follow-
ing MeSH terms and keywords: patient-reported
outcome, outcome assessment, patient reported
outcome measures, treatment outcome, patient cen-
tred outcome, patient defined outcome, subjective
outcomes AND temporomandibular joint disorder,
myofascial pain, temporomandibular joint dysfunction
syndrome, TMD, TMID, facial myalgia, facial arthral-
gia, temporomandibular joint derangement, temporo-
mandibular disc displacement.

Due to the vast number of articles retrieved, the
search was restricted to the following 10-year time
period: 2009 to 2018. Articles assessing the psy-
chometric properties of PROMs were located using
the same search strategy; however, no time restric-
tions were applied (e, all the articles yielded from the
search strategy were screened up to January 2019).

The included studies were clinical trials and ob-
servational studies of TMDs (cross-sectional and
longitudinal) containing at least one PROM, articles
reporting on the development or psychometric test-
ing of a PROM in a TMD population, and articles
published in peer-reviewed journals in the English
language. The exclusion criteria eliminated studies
containing clinical or radiologic outcomes only, stud-
ies containing PROMs that reported on the side ef-
fects after a specific intervention (eg, complications
of surgery), systematic and literature reviews, case
reports, book chapters, conference proceedings,
commentary or author opinions, animal studies, and
studies with an unavailable full text.
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Data Extraction

A study-specific Microsoft Excel spreadsheet was
used to aid with consistent data extraction. The fol-
lowing information was extracted: study design, type
of intervention (if any), number of participants, age
range (or mean age), type of TMDs, classification
system used, the PROM used, and the follow-up
time point (if any). Additional data were also extract-
ed from studies assessing the psychometric prop-
erties of the PROMs in a TMD population, such as
measures of validity, reliability, interpretability, and
responsiveness.

Results

The initial search of the three databases yielded
3,452 articles in total. After applying the exclusion
criteria, 517 articles containing at least one PROM
remained. An additional 57 articles were also found
describing some form of psychometric testing, in-
cluding cross-cultural validation. Most of the includ-
ed studies employed a TMD classification system
(64%, n = 331), with the most commonly used sys-
tem being the RDC/TMD criteria (50.68%, n = 262),
followed by the Wilkes classification system (7.9%,
n = 41) and the American Academy of Orofacial Pain
Criteria (1.7%, n = 9).

PROMs Commonly Used in TMDs

A total of 106 PROMs were identified after exam-
ining the included studies. The PROMs fell into
three categories: PROMs describing the severity
and improvement of symptoms; PROMs describing
psychologic status and satisfaction; and PROMs
describing quality of life and general health. Table
1 shows the identified PROMSs and their frequency
of use.

The most commonly used PROM was the visual
analog scale (VAS), with 59.5% of the trials using this
instrument. Various verbal descriptors were employed,
including pain intensity, subjective chewing efficiency,
and quality of life. The rating scale associated with the
VAS also varied, with most trials reporting results on
a 100-mm scale (or a 10-cm scale). In a few studies,
however, the VAS was associated with scales ranging
from 0 to 3,0 to 4, 0to 5, O to 6, and -5 to 5 (high-
lighting possible misuse of the VAS).

Likert point and numeric rating scales (NRS) were
also relatively commonly used (19.9% and 12.4%, re-
spectively). Similar to the VAS, the word descriptors
varied for these PROMs, as did the length of the scales.
The point scales mostly ranged from 3 to 7 points;
however, 5 studies used an 11-point scale. For the
NRS, the increments of the scales included O to 10,
0to 3,0to 5, 0to 6, and 1 to 4. Among the other
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Table 1 PROMS Identified and Their Frequency of Use in the 517 Studies Examined

Name of PROM Frequency of use (no. of studies)

Severity of symptoms and improvement
VAS 308
Point scales 103
Numeric rating scale (NRS) 64
Symptom Checklist-90 (SCL-90) 45
Graded Chronic Pain Scale (GCPS) 49
Jaw Functional Limitation Scale (JFLS) 16
Mandibular Function Impairment Questionnaire (MFIQ) 16
McGill Pain Questionnaire 13
Fonseca Anamnestic Index (FAI) 12
The West Haven-Yale Multidimensional Pain Inventory (WHYMPI) 12
Adjectival scale 12
RDC/TMD Axis Il 1
Verbal rating scale 10
Helkimo Anamnestic Dysfunction Index 10

Jaw Disability Checklist (JDC)
Symptom Severity Index (SSI)
Brief Pain Inventory (BPI)
Neck Disability Index (NDI)
Characteristic Pain Intensity (CPI)
3Q/TMD
Brief Symptom Inventory (BSI)
The Pain-Related Self-Statements Scale
Chronic pain grade
Color analog scale (CAS)
Headache Impact Test-6
Limitations in Daily Functions-Temporomandibular Disorders Questionnaire (LDF-TMDQ)
Manchester Orofacial Pain Disability Scale (MOPDS)
Pain Stages of Change Questionnaire (PSOCQ)
ProTMDMulti
Oral Behavior Checklist (OBC)
Tinnitus Handicap Inventory (THI)
Widespread Pain Index (WPI)
Craniofacial Pain and Disability Inventory (CF-PDI)
Food Intake Ability (FIA) Index
Mann Assessment of Swallowing Ability (MASA) score
Pictorial Representation of lliness and Self-Measure (PRISM)
Screening for Somatoform Symptoms (SOMS-7)
Symptom Interference Questionnaire—Revised (SIOR)
The Battery for Health Improvement
Gracely Pain Scale
Jaw Pain and Function (JPF)-Questionnaire
Pain Behavior Questionnaire
Patient-Specific Functional Scale (PSFS)
Universal Pain Assessment Tool (UPAT)
Visual Faces Pain Scale (FPS)
Zerssen complaint list
Quality of life, general health, and effect on daily life questionnaires
Oral Health Impact Profile-14 (OHIP-14)
Pittsburgh Sleep Quality Index (PSQI)
Short Form-36 Health Survey (SF-36)
Oral Health Impact Profile (OHIP)
General Health Questionnaire-7 (GHQ-7)
Short-Form 12 Health Survey (SF-12)
Epworth Sleepiness Scale (ESS)
TMJ-Surgical-Quality of Life (TMJ-S-QoL)
WHO Qol-brief
EQ-5Dm
Health Assessment Questionnaire
OHQoL-UK
Oral Health Impact Profile-OFP (OHIP-OFP)
RAND-36 Health Survey
University of Washington QOL (UW-QOL)
Youth Self-Report
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Table 1 PROMS Identified and Their Frequency of Use in the 517 Studies Examined (continued)

Name of PROM

Frequency of use (no. of studies)

Child Perceptions Questionnaire
General Oral Health Assessment Index (GOHAI)
Insomnia Severity Index (IS)

Michigan Oral Health-related Quality of Life Scale—Child Version (MOHRQoL-C)

Flanagan Quality of Life Scale

Life Experiences Survey (LES)

Multidimensional Fatigue Inventory—Short Form

Sleep Assessment Questionnaire (SAQ)
Psychologic status and satisfaction

Beck Depression Inventory (BDI)

Pain Catastrophizing Scale (PCS)

Hospital Anxiety and Depression Scale (HADS)

State-Trait Anxiety Index (STAI)

Patient Health Questionnaire-9 (PHQ-9)

Generalized Anxiety Disorder-7 (GAD-7)

Centre for Epidemiological Studies Depression Scale-20 (CESD)

Coping Strategies Questionnaire (CSQ)

PTSD Check List-Civilian (PCL-C)

Perceived Stress Scale (PSS)

Beck Anxiety Inventory (BAI)

Chronic Pain Self-Efficacy Scale (CPSS)

Eysenck Personality Questionnaire—Revised (Short Form, EPQ-R)

Life Orientation Test 12—Revised
Lipp's Stress Symptoms Inventory for Adults (LSSI)
Sense of Coherence-29 (SOC-29)

The Pennebaker Inventory of Limbic Languidness: The Kohn Reactivity Scale

Behavioral Rating Scale (BRS)

Columbia Classification Algorithm of Suicide Assessment (C-CASA)

Coping Pain Questionnaire (CAD)

Dental Anxiety Scale (DAS)

Depression, Anxiety and Stress Scales-21 (DASS-21)
Fear Avoidance Belief Questionnaire (FABQ)

lliness Perception Questionnaire—Revised (IPQ-R)
Irrational Attitudes Questionnaire

Miller Behavioral Style Scale (MBSS]

Millon Behavior Medicine Diagnostic survey
Minnesota Multiphasic Personality Inventory (MMPI)
NEO-Five Factor Inventory (NEO-FFI)

Pain Coping and Cognition List (PCCL)

Screening for Somatoform Symptoms (SOMS-7)
Survey of Pain Attitude (SOPA-35)

Tampa Scale for Kinesiophobia (TSK-11)

The Group Health Association of America (GHAA) Consumer Satisfaction Survey

The Profile of Mood States-Bipolar (POMS-Bi)
The Satisfaction With Life Scale

1
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common PROMs were the Symptom Checklist-90
(SCL-90) and the Graded Chronic Pain Scale (GCPS)
(8.7% and 8.1%, respectively).

Most of the other PROMs described the char-
acteristics of pain and the functional limitations it
incurred. A few PROMs described other symptoms
associated with TMDs, such as the Neck Disability
Index (NDI; n = 6), Tinnitus Handicap Inventory (THI;
n = 2), Headache Impact Test-6 (HIT-6; n = 2), and
Food Intake Ability (FIA) index (n = 1).

As for the PROMs assessing quality of life, the
Oral Health Impact Profile-14 (OHIP-14) was most
frequently employed (5.61%). Most of the PROMs
used to describe quality of life were generic instru-
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ments except for the TMJ-Surgical-Quality of Life
(TMJ-S-Qol), which is specific to TMDs.

In total, 36 PROMSs that described the psycho-
logic status of the participants were identified. The
most frequently used PROM describing psycholog-
ic distress was the Beck Depression Inventory (BDI;
2.13%), followed by the Pain Catastrophizing Scale
(PCS; 1.93%).

Psychometric Properties of PROMs Used in
TMDs

Several PROMs identified in this search have some
evidence of psychometric testing in a TMD population.
The PROMs identified and their relevant psychometric
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evidence are detailed in Table 2. The Research
Diagnostic Criteria (RDC) Axis Il tools and the OHIP
(several versions) were the instruments most repeated-
ly tested in a TMD population, and these instruments
have undergone cross-cultural validation into several
languages. The search also identified a TMD-specific
variant of OHIP, the OHIP-TMD. The reported psycho-
metric properties were internal consistency (Cronbach
a = 0.94), test-retest reliability (intraclass correlation
coefficient = 0.805), convergent validity, content va-
lidity, known groups validity, and responsiveness to
change. One other variant was also suggested for oro-
facial pain, where the authors omitted 10 items from
the original tool and added 2 items relevant to facial
pain patients (Cronbach o = 0.97).

Discussion

The recent growth of the adoption of PROMs into
health care settings reflects the emphasis placed
by health institutes on the importance and relevance
of the patient perspective in improving the quality of
health care. PROMs are a shift from the more tra-
ditional indicators of treatment success, such as
mortality rate, postsurgical infection rates, and re-
admissions.'® Additionally, using PROMs improves
communication between the clinician and the patient,
which may in turn improve satisfaction and adherence
to treatment.* Although PROMs are now commonly
incorporated in the scientific literature (eg, as out-
comes in clinical trials concerning TMDs), a uniform
set of outcomes or instruments is not routinely used.
This limits the ability to compare outcomes of these
clinical trials across the various studies conducted.

Emerson et al provided an assessment of the psy-
chometric properties of some tools in a TMD popu-
lation in 2014." This group was able to identify 13
papers describing some form of psychometric ana-
lysis for 8 tools. They reported in their review that few
PROMs reported for use in TMD patients have un-
dergone rigorous analysis with complete psychomet-
ric properties established. Aguiar et al also examined
the psychometric properties of 10 common condition-
specific PROMs and had similar conclusions, not-
ing the need for further studies on psychometric
properties.'®

In the present review of 517 studies, 106 PROMs
used to assess the effects of TMD on patients were
identified, and an additional 57 papers that tested
the psychometric properties of some tools in a TMD
population, including cross-cultural adaptation, were
identified. The most used PROM was the VAS. The
pain VAS mimics the continuous VAS developed to
measure well-being in the psychology domain.' It is
relatively acceptable to patients'® and widely used in

Taimeh et al

diverse adult populations.'® Other reviews of the litera-
ture have also reported that the VAS is the most wide-
ly used PROM in oral medicine populations,?® such as
oral lichen planus?' and burning mouth syndrome.??
This widespread use can be rationalized in light of
the relative ease of administration, low administrative
burden required, and acceptability to patients.?® The
wide variety of word descriptors associated with it,
however, could result in heterogeneity of the results
and difficulty pooling data. The VAS may also have
been misnamed in a small number of studies where
different increments were utilized (eg, O to 3). The VAS
is usually displayed as a 10-cm line that represents
a continuum between the two ends of the scale.?
Hence, the scores on such scales may be better la-
beled as Likert point scales.

The most frequently used oral health quality of life
PROM in this review was the OHIP-14. The items for
the OHIP were generated following interviews with
patients from private dental practices, primary care
clinics, and prosthetic clinics in a dental hospital®®;
therefore, it may not be specific enough for patients
with TMDs to detect the impact of the condition on
their daily lives. The TMD variant (OHIP-TMD) has
good internal consistency reliability and test-retest re-
liability according to the Consensus-based Standards
for the selection of health Measurement Instruments
(COSMIN) criteria.?® First proposed in 201127 with
further validation presented in 2015,28 this measure
is still relatively new compared to the OHIP-14, which
might explain the popularity of the latter in TMD re-
search so far.

The current search has highlighted the scarcity
of TMD-specific quality of life and psychologic sta-
tus PROMs. Several have been created to describe
the symptoms of TMDs, such as the Jaw Functional
Limitation Scale (JFLS), Mandibular Function
Impairment Questionnaire (MFIQ), Jaw Disability
Checklist (JDC), and the Jaw Pain and Function
(JPF)-Questionnaire. However, PROMs describing
other dimensions of the condition are still lacking, and
most studies have used generic PROMs to describe
the quality of life and psychologic status of the pa-
tients. Condition-specific PROMs are more sensitive
and have greater discriminatory ability to detect small
changes over time.2°:3°

Numerous PROMSs are used to describe the im-
pact of TMDs on patients. Such variability may limit
the ability of researchers and clinicians to evaluate the
efficacy of different treatments, pool data, and make
meaningful comparisons. The Initiative on Methods,
Measurement, and Pain Assessment in Clinical Trials
(IMMPACT) has tried to address this issue in chronic
pain trials.” This initiative recommends evaluating the
following aspects: pain intensity, physical functioning,
emotional functioning, participant ratings of global
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improvement and satisfaction with treatment, symp-
toms and adverse events, and participant disposition.
It also recommends the use of certain PROMs to unify
the results among clinical trials. The RDC/TMD has
also been proposed to provide a comprehensive di-
agnostic and classification system for the subtypes of
TMDs. These criteria, first proposed in 1992,3" were
updated in 2014 following a series of workshops to
include an expanded taxonomic classification struc-
ture to include common and less common TMDs.
Additionally, its second axis was expanded by add-
ing new instruments to evaluate pain behavior, psy-
chologic status, and psychosocial functioning.® The
present results have highlighted that this classification
system is popular among researchers, as 50.68% of
the studies confirmed the diagnosis of TMD based on
Axis | of these criteria. However, fewer studies used
the complete list of PROMs recommended in Axis Il.
The length of the proposed questionnaires may dis-
courage some researchers. Additionally, the primary
objective of a trial might involve other clinical or ra-
diologic outcomes; therefore, a comprehensive eval-
uation of psychosocial functioning may not be crucial
to the researchers. It is, however, also important to
mention that a set of core outcomes for clinical trials
in TMDs is currently under development.®?

It was also noted that while some studies em-
ployed subjective measures to assess function, other
studies—and sometimes the same study—employed
physical measures as well. For example, the VAS and
NRS were used to describe not only pain intensity but
also subjective restrictions to function, such as limita-
tions in mouth opening, difficulty in chewing, and diet
restrictions. In other instances, objective, operator-
measured physical outcomes were used, such as
maximum mouth opening and mandibular range of
motion. Both physical and patient-reported measures
are essential in the assessment of TMDs. Hence,
TMD classification criteria, for example the DC/TMD,
utilize the outcome of the clinical exam in addition to
a patient-completed symptom questionnaire to estab-
lish a diagnosis. Additionally, Loh et al reported in their
systematic review on trismus instruments that the cor-
relation between subjective and objective measures
was strong overall, and the findings of some studies
that used objective measures were in line with studies
measuring trismus subjectively.3?

The present review was limited to studies in
the English language found in the three databases.
Indeed, the results of the search might be different
if studies in other languages were included or the
search expanded to other databases with no time
restrictions.

A comprehensive search was carried out to locate
papers testing the psychometric properties of the dif-
ferent tools in a TMD population. However, the present

118 Volume 37, Number 2, 2023

paper did not conduct a formal assessment of the in-
cluded studies, where the methodology and adequa-
cy of these properties were assessed. Nonetheless,
a detailed summary of these papers is presented in
Table 234787 to enable readers to judge the suitability
of each PROM for their own setting.

Conclusions

Condition-specific PROMs to assess the psycholog-
ic status and quality of life of TMD patients are need-
ed. The scarcity of such measures is reflected by the
popularity of generic PROMs used in TMD research.
While these may be useful in comparisons between
different populations, they may lack the sensitivity
and discriminatory ability in specific conditions. The
use of a collection of concise and psychometrical-
ly sound measures may also promote consensus in
TMD literature and provide a more robust basis for
comparisons and data pooling.

Key Findings

= The VAS, OHIP-14, and BDI were the most
commonly used PROMs for describing pain
intensity, oral health—related quality of life,
and psychologic status of the participants,
respectively, in TMD studies.

= A wide variety of PROMs are used in TMD
research, potentially influencing the ability to
pool data and make meaningful comparisons of
different treatment modalities.
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Table 2 Details of the Psychometric Properties of some PROMs in a TMD Population

No. of TMD
PROM Study Domains/factors patients Psychometric testing
Central Sensitization Chiarotto et al, - 37 Cross-cultural adaptation
Inventory (CSI)-ltalian 201884 Structural validity: EFA
Construct validity: Pearson correlation with 11-point
NRS for pain intensity = 0.427, SF-36 = —0.479,
HADS = 0.706, PSEQ = —0.618. All have significant
correlations.
Internal consistency: Cronbach a = 0.87
Centrality of Pain Wang et al, - 166 Cross-cultural adaptation
Scale-Chinese 20193 Internal consistency: Cronbach a = 0.942
Test-retest (30 patients, 1 wk): ICC = 0.815-0.929
Construct validity: EFA, 1 factor
Convergent validity: Pearson correlation with: Cata-
strophizing Scale (r = 0.57) and PSEQ (r = —0.42).
Both have significant correlation.
Child Perception Barbosa et al, -Oral symptoms 547 Criterion validity: Spearman correlation with pain
Questionnaire (CPQ) 201136 -Functional limitations scores (obtained from question 3 of the RDC/TMD
8-10y -Emotional well-being Axis II). CPQ 8-10: r = 0.18/nonsignificant, CPQ
CPQ 1114y -Social well-being 11-14: r = 0.32/significant
Discriminant construct validity
Correlational construct validity
Internal reliability (internal consistency) CPQ 8-10:
Cronbach a = 0.93, CPQ 11-14: Cronbach a = 0.94
Craniofacial Pain and La Touche et -Pain and disability 192 Test-retest reliability (106 patients, 12 d): ICC = 0.90
Disability Inventory al, 201437 -Jaw functional status Internal consistency: Cronbach o = 0.88
(CFPDI)-Spanish Construct validity: EFA, 2 factors
Responsiveness: SEM = 2.4
Convergent validity: Pearson correlation with VAS =
0.46, PCS (r = 0.46), TSK-11 (r = 0.40), NDI (r = 0.65),
HIT-6 (r = 0.38). All have significant association.
Craniofacial Pain and Greghi et al, = 100 Cross-cultural adaptation
Disability Invento- 201888 Internal consistency: Cronbach o = 0.77-0.86
ry-Brazilian Portu- Construct validity: Pearson correlation with PCS
guese (0.69), TSK-TMD (0.68), NDI (0.40), MFIQ (0.74),
and pain-related disability (0.75). All have significant
correlation.
Structural validity: CFA, 3 factors
Test-retest (60 patients, 1 wk): ICC = 0.97
EQ-5D-5L Durham et al, -Mobility 66 Convergent validity
20156%° -Self-care Spearman rho with MPI for each subscale.
-Usual activities
-Pain/discomfort
-Anxiety/ depression
Fonseca Anamnestic Ro- = 94 Structural validity: EFA
Index (FAI) drigues-Biga- Overall correlation between items:
ton et al, Spearman correlation: Some items showed good cor-
201740 relation, but not all items were correlated, suggesting
more than one dimension in the FAI
Internal consistency: Cronbach o = 0.7.
Rasch analysis
Campos et al, - 700 (normal CFA
20144 population, Convergent validity: AVE = 0.513, CR = 0.878
assuming Internal consistency: Cronbach a = 0.745.
40% are Reproducibility (62 patients, 1 wk): kappa = 0.89.
TMD) Concurrent validity: Correlation analysis with MFIQ:

r=0.66
(Questions 8 and 10 were below the adequate values
and were thus excluded from the original model.)

122 Volume 37, Number 2, 2023

© 2023 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



Taimeh et al

Table 2 Details of the Psychometric Properties of some PROMs in a TMD Population (continued)

No. of TMD
PROM Study Domains/factors patients Psychometric testing
Jaw Disability Check- Balik et al, SCL-90-R: 104 Internal consistency: Cronbach o
list UDC) 20194 -Somatization JDC = 0.76
Characteristic Pain -Obsessive-compulsive CPI = 0.79
Intensity (CPI) interpersonal sensibility SCL-90-R somatization = 0.87
Symptom Checklist -Depression SCL-90-R depression = 0.93
90-Revised (SCL- -Anxiety OHIP-14 = 0.86
90-R) -Anger-hostility SF-36 physical health = 0.83
Oral Health Profile-14 -Phobic-anxiety SF-36 mental health = 0.82
(OHIP-14)-Turkish -Paranoid ideation
Short Form 36 ltem -Psychoticism
Health Survey (SF- -Other items
36)- Turkish
JFLS-20, 8 Ohrbach et al, -Mastication 31 Fitness of model/item reliability
20084 -Vertical jaw mobility Rasch methodology
-Emotional and verbal Temporal stability (1-2 wk): CCC JFLS-20 = 0.87,
expression JFLS-8 = 0.81
Internal consistency: Cronbach a JFLS-20 = 0.95,
JFLS-8 =0.87
Correlation of subscales: JFLS-20 = 0.9422
Ohrbach et al, = 219 Factor analysis
20084 Model fitness: Rasch methodology
Construct validity: correlation with Jaw Symptom In-
dex = 0.57, SCL-90 = 0.02, GCPS Pain Interference
= 0.26, GCPS CPI = 0.49, and STAI = 0.17
Jaw Pain and Function Undt et al, -Jaw pain 137 Cross-cultural adaptation
(JPF)-German 20064 -Jaw function Concurrent construct validity (97 patients)
Pearson correlation with maximum interincisal dis-
tance, r = =0.213. Significant correlation.
Test-retest reliability (40 patients, 1 d and 1 wk) Pear-
son correlation, 1 d: r = 0.91, 1 wk: r = 0.93. Both are
significant.
Internal consistency of verbal subscales
Cronbach «: Pain score = 0.85, ADL score = 0.94,
function score = 0.68.
Manchester Orofacial ~ Aggarwal et al, -Physical 171 Internal consistency
Pain Disability Scale 200546 -Psychologic Cronbach a physical disability construct = 0.78,
psychosocial disability construct = 0.92
[tem correlation: values between 0.43 and 0.80
Construct validity
Factor analysis: 2 factors
Kallas et al, - 50 Cross-cultural validation
201347 Internal consistency: Cronbach a = 0.9
Test-retest reproducibility 15-20 d: ICC = 0.924
Criterion validity: Correlations with OHIP-14 (r =
0.857) and VAS for pain intensity (r = 0.758). Both
are significant.
Interitem correlation
Factor analysis: 2 factors
Mandibular Function ~ Stegengaetal, -Functional capacity 95 Convergent validity
Impairment Question- 199348 -Feeding Internal consistency: Cronbach a = 0.63 to 0.95.
naire (MFIQ) Factor analysis: 3 factors.
MFIQ-Chinese Xu et al, - 352 Cross-cultural adaptation
20164° Internal consistency: Cronbach « for factor 1: 0.925,

for factor 2 = 0.72.
Test-retest reliability (78 patients—7 d): ICC for factor
1 = 0.895, for factor 2 = 0.720.
Content validity: evaluated by 20 dentists and 5
physical therapists.
Construct validity: EFA and CFA, 2 factors.
Face validity: consensus among 8 specialists.
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Table 2 Details of the Psychometric Properties of some PROMs in a TMD Population (continued)

No. of TMD
patients

Domains/factors

Psychometric testing

PROM Study
MFIQ-Portuguese Campos et al,
201250

Multidimensional Pain Andreu et al,

Inventory (MPI)-Span- 2006°'
ish
MPI-Brazilian Zucoloto et al,
2015%?
OBC-Portuguese Barbosa et al,
2018°%
OBC-Dutch van der Meulen
et al, 201454
OHIP-49-German John et al,
2002%
OHIP-5, 14, 21-Ger- John et al,
man 200656
OHIP-49-Swedish Larsson et al,
2004°7

-Pain impact
-Responses by signifi-
cant others
-Activities

-Activities during sleep
-Activities during waking
hours

-Functional limitation
-Physical pain
-Psychologic discomfort
-Physical disability
-Psychologic disability
-Social disability
-Handicap

249

114

31

120

155

175

30

Factorial validity: CFA, 2 factors

Internal consistency: Cronbach a for functional capaci-
ty dimension = 0.874, for feeding dimension = 0.918.

Intrarater reproducibility (62 patients, 1 wk): ICC for
functional capacity dimension 1 = 0.895, for feeding

dimension = 0.825.
Temporal stability (test-retest reliability): Pearson cor-
relation for dimension 1 r = 896, for dimension
2 r=0.826.

Face validity: evaluated by 6 dentistry professionals
(specialists on TMDs) and 3 experts of the English
language.

Content validity: assessed by 21 dentists with exper-
tise in TMDs.

Convergent and discriminant validity were assessed,
respectively, by AVE, CR, and bivariate correlations
between factors.

Cross-cultural adaptation
Internal consistency: Cronbach a > 0.7 for all items.

CFA.

Convergent validity: AVE and CR
Internal consistency: Cronbach a = 0.80-0.94
CVR: 15 experts in the field of dentistry.
Construct validity: CFA
Cultural adaptation
Test-retest reliability (120 patients, 2 wk) ICC =
0.998.

Temporal stability: weighted kappa > 0.946
ltem agreement between English and Portuguese
OBC: weighted kappa > 0.934
Internal consistency: Cronbach « = 0.64
Convergent and discriminant validity
Cross-cultural validity
Test-retest reliability (35 patients, 2 wk): ICC = 0.86
Concurrent validity: Spearman correlation with Dutch
Oral Parafunctions Questionnaire r = 0.757, RDC-
CPI r=0.069, Dutch SCL-90 depression r = 0.485,
somatization r = 0.312, anxiety r = 0.448, stress
7-item questionnaire r = 0.433. All have significant
correlations except with RDC-CPI.
Correlations between individual items: 0.389-0.892
Cross-cultural validation
Groups validity: Point-biserial correlations
Responsiveness (1 mo): Effect size calculation with
paired t test.

Validity and internal consistency: Cronbach
a = 0.65-0.92
Responsiveness: standardized effect
size = 0.5656-0.95
Construct validity: Point-biserial correlations
Test-retest reliability: ICC = 0.87-0.98.
Construct validity: Spearman correlation with JFLS
(r=0.76), SCL-90 (r = 0.65), self-reported health
(r=0.61).
Internal reliability: Cronbach a = 0.83-0.91
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Table 2 Details of the Psychometric Properties of some PROMs in a TMD Population (continued)

No. of TMD
PROM Study Domains/factors patients Psychometric testing
OHIP-Italian Segu et al, - 124 Cross-cultural validation
200558 Content validation: group of experts
Internal consistency: Cronbach a = 0.71-0.86
Construct validation: known-groups analysis.
Criterion-related validation
EFA, 7 factors
OHIP-5, 14, 48-Dutch van der Meulen - 245 Internal consistency: Cronbach o OHIP-48 = 0.96,

OHIP-30-OFP

OHIP-TMD

OHIP-TMD

OHIP-TMD—-Chinese

Pain Disability Index

Pain-related Lim-

itations of Daily

Functions (LDF-TMD-

Q)-Japanese

etal, 20125

Murray et al,
1996¢°
Durham et al,
201127

Yule et al,
201528

He and Wang,
20151

Bush and Har-
kins, 199562

Sugisaki et al,
200563

-Family/home responsi-
bilities
-Recreation
-Social activity
-Occupation
-Sexual behavior
-Self-care
-Life support activities
-Limitations in executing
a certain task
-Limitations in mouth
opening
-Limitations in sleeping

121

110

76

166

197

456

OHIP-14 = 0.9, OHIP-6 = 0.67
Test-retest reliability (64 patients, 2 wk): ICC OHIP-
48 = 0.82, OHIP-14 = 0.8, OHIP-b = 0.69
Construct validity
Convergent validity: Spearman rho with pain-related
disability score: OHIP-48 = 0.46, OHIP-14 = 0.46,
OHIP-5 = 0.39, self-reported oral health status
OHIP-48 = 0.28, OHIP-14 = 0.19, OHIP-5 = 0.21.
Group validity: t test between patients with and
without complaints and Spearman rho (with CPI and
biting activities)

Internal consistency: Cronbach a = 0.97.

Convergent validity: Spearman rho correlation with
MPI = 0.751, VAS = 0.576, without the 2 new items.
Both are significant.

Internal consistency: Cronbach a = 0.942 (without
the 2 new items).

Face and content validity: Focus groups of patients
and a panel of specialists.

Content validity index = 0.64 for patients, 0.82 for
professionals.

Known-groups validity: ¢ tests of the means between
patients and controls.
Responsiveness to change: paired, two-tailed t tests
to calculate effect size (OHIP-TMD vs OHIP-49)
Test-retest reliability: ICC = 0.805
Internal consistency: Cronbach o = 0.95 at baseline,
0.96 at follow-up.

Cross-cultural validation
Internal consistency Cronbach a = 0.917.
Test-retest reliability (30 patients, 2 wk): ICC = 0.899.
Structural validity: Factor analysis, b factors.
Convergent validity: Global rating of oral health ques-
tion = 0.548.

Significant correlation.

Factor structure.

Factor validity
EFA, 3 factors
CFA
Convergent validity
Discriminant validity: Spearman correlations with Pain
VAS, Japanese dental version of McGill Pain Ques-
tionnaire, HADS, Eysenck Personality Questionnaire
short form, and Diet VAS.

Internal consistency: Cronbach a = 0.81, and split-
half estimation (Guttmann method) r = 0.76 (P < .05)
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Taimeh et al

Table 2 Details of the Psychometric Properties of some PROMs in a TMD Population (continued)

No. of TMD
PROM Study Domains/factors patients Psychometric testing
Pain Resilience He et al, -Cognitive/affective 162 Cross-cultural validity
Scale-Chinese 2018654 positivity CFA, 2 factors
-Behavioral persever- Internal consistency: Cronbach a = 0.92
ance Test retest reliability (30 patients, 2 wk): ICC = 0.92

Convergent validity: Spearman correlation with Con-
nor-Davidson Resilience Scale = 0.61 to 0.65 and
TSK-TMD = -0.46 to —0.41
Pain-Related Control Flor et al, -Helplessness 44 Internal consistency: Cronbach o = 0.83, 0.77
Scale (PRCS) 1993% -Resourcefulness Convergent validity
Discriminant validity
Factor analysis
Stability (test-retest): PRCS Helplessness = 0.86,
PRCS Resourcefulness = 0.88

Pain-Related Flor et al, -Catastrophizing Al Internal consistency: Cronbach « = 0.92, 0.88.
Self-Statements Scale 19936 -Coping Convergent
(PRSS) Discriminant validity

Factor analysis
Stability (test-retest reliability): PRSS
Catastrophizing = 0.87, PRSS Coping = 0.77

Pittsburgh Sleep Qual- Rener-Sitar et  -Subjective sleep quality 609 EFA, 1 factor
ity Index (PSQl) al, 201466 -Sleep latency Model fit: CFA
-Sleep duration Internal consistency: Cronbach o = 0.75
-Habitual sleep efficiency Interitem correlation: Pearson correlation
- Sleep disturbances coefficient = 0.3
-Use of sleeping Test-retest reliability: ICC = 0.86
medication Convergent validity: Spearman rho coefficient with
-Daytime dysfunction questions from the GHQ, Q1 = 0.43, Q2 = 0.48
PRISM (pictorial repre-  Streffer et al, = 70 Construct validity: Pearson correlation with GCPS
sentation of illness and 200987 (disability subscale) = —0.60, GCPS (P subscale) =
self-measure) -0.55, HADS-D = -0.21, HADS-A = -0.21, Insomnia

Severity Index = —0.41
Significant correlation with GCPS subscales and the
ISI Nonsignificant correlations with HADS subscales
PRISM (German to Lima-Verde et - 49 Cross-cultural translation
Portuguese) al, 201368 Content validity: Pearson correlations with 0-10 NPS
(moderate —0.42), Insomnia Severity Index (wk —0.24),
HADS-A (wk —0.25), HADS-D (wk —0.22)
Temporal stability (30 patients, 3 d): ICC = 0.991
ProTMDMulti de Felicio et al, = 30 Criterion validity: Spearman R with Helkimo index =
2009 0.65. Significant correlation.
Construct validity: Comparison results between
pre- and posttreatment and between TMD group and
control group

RDC/TMD Axis Il Dworkin et al, Graded chronic pain, 362 Concurrent validity of SCL-90 depression: Pearson
20027 depression, somatization correlations with BDI = 0.69, Centre for Epidemiolog-
with and without pain, ic Studies for Depression = 0.78
JDC Internal consistency reliability: Cronbach «

SCL-90 = 0.91, nonspecific physical symptoms =
0.82, GCPS = 0.71
Construct validity of the nonspecific physical symp-
toms scale: EFA, 2 factors
Clinical utility: Sensitivity = 0.91, specificity = 0.41.
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Taimeh et al

Table 2 Details of the Psychometric Properties of some PROMs in a TMD Population (continued)

PROM

No. of TMD
patients

Study Domains/factors

Psychometric testing

RDC/TMD Axis |l

RDC/TMD Axis II-Por-
tuguese

RDC/TMD Axis
|I-German

RDC/TMD Axis
[I-Malay

Multimedia Version of
the RDC/TMD Axis II-
Portuguese

Screening for So-
matoform Symptoms
(SOMS-7)

Self-medication ques-
tionnaire

Ohrbach et al, - 626
20107

de Lucena et - 55
al, 20067

John et al, = 378
200673

Khoo et al, - 40
2008™

Cavalcanti et - 30
al, 20107

Shedden Mora -Somatization symptom 58
etal, 201376 count
-Somatization severity
index
Dias et al, -Symptoms 110
201977 -Opinion about self-med-
ication

Internal consistency: Cronbach a SCL-90 depres-
sion = 0.91, nonspecific physical symptoms with
pain items = 0.84, GCPS-CPI = 0.84, GCPS activity
interference = 0.95
Convergent validity: SCL-90 Depression: Lin CCC
with CESD = 0.85 and with SF-12 = —0.70
SCL-90 nonspecific physical symptoms: CCC with
GHQ-28 = 0.45 and CESD = 0.56
GCPS CPI: CCC with MPI= 0.65
GCPS activity interference: CCC with MPI = 0.52.
Test-retest reliability (75 patients, 2 wk): SCL-90
depression CCC = 0.63-0.78.

SCL-90 nonspecific physical symptoms CCC =
0.63-0.78
GCPS-CPI (3 d): CCC = 0.91
GCPS activity interference: CCC = 0.89
GCPS chronic pain grade: weighted kappa = 0.87
Discriminant validity: Lin CCC with MPI.
Criterion validity
Clinical utility of the depression instrument by calcu-
lating PPV, NPV

Internal consistency: Cronbach a = 0.72
Reliability: kappa = 0.73 to 0.9
Test retest reliability (45 patients, 2 wk): Cohen
kappa scale/Axis 1. Spearman rank correlation =
0.727-0.821
Concurring validation: Spearman correlation with
Oral Impacts on Daily Performances = 0.306-0.602,
OHIP-14 = 0.336-0.598.
Cross-cultural adaptation
Test-retest reliability (27 patients, 1 to 2 wk): ICC jaw
disability list = 0.76, GCPS = 0.92.
Internal consistency: Cronbach « jaw disability list =
0.72, GCPS = 0.88.

Construct validity: rank correlation with self-reported
oral health, OHIP-G, self-report of oral habits, MPI.
Cross-cultural validity
Internal consistency: Cronbach a« GCPS = 0.77, non-
specific physical symptoms = 0.71,
depression = 0.88.

Test-retest reliability (40 patients, 1 wk): ICC GCPS =
0.97, nonspecific physical symptoms = 0.94,
depression = 0.95
Discriminant validity: t test of means between patients
with pain symptoms and without symptoms SEM
Internal consistency: Cronbach a = 0.94
Convergent validity: Spearman rank correlation
Reproducibility (1 d): Spearman rank correlation
test = 0.670-0.913

Internal consistency: Cronbach a = 0.88

Face validity (content validity): interviews with 10
patients and expert opinion.
Internal reliability: Cronbach o = 0.844.
EFA, 2 factors.
Reproducibility (11 patients, 15 d): weighted kappa
coefficient = 0.81.
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Taimeh et al

Table 2 Details of the Psychometric Properties of some PROMs in a TMD Population (continued)

No. of TMD
PROM Study Domains/factors patients Psychometric testing
SF-36 Deli et al, -Limitations in physical 146 Correlation of the SF-36 vs the Axis |l scales:
200978 activities because of Spearman coefficient. All items and subscales are
health problems significantly correlated with the exception of the JDC
-Limitations in social and the mental scales of the SF-36.
activities because of
physical or emotional
problems
-Limitations in usual role
activities because of
physical health problems
-Bodily pain
-General mental health
-Limitations in usual role
activities because of
emotional problems
-Vitality
-General health percep-
tions
Social Support and He and Wang, - 118 Translation and cross-cultural adaptation
Pain Questionnaire 20177 Internal consistency: Cronbach a = 0.926
(SPQ)- Chinese Test-retest reliability (2 wk): ICC = 0.784
Construct validity: EFA, 1 factor
Convergent validity: Spearman rank correlation with
global oral health question = 0.624
Significant correlation.
Social Support Scale Funch et al, -Perceptions of social 92 Internal consistency: Cronbach o = 0.39 to 0.73
1986 support Criterion validity
-Satisfaction with social Construct validity: Correlation with CESD, POMS,
support TMAS
Symptom Severity Nixdorf et al, ~Jaw pain 108 Internal consistency: Cronbach a = 0.96
Index-Modified (SSI) 20108 -Temple pain Dimensionality: EFA, 2 factors
Test-retest reliability (55 patients, 2 to 48 h): ICC =
0.97
Between-item correlation: substantial but variable
Tampa Scale for Kine-  Visscher et al, -Activity avoidance 301 Cross-cultural adaptation
siophobia (TSK-TMD)- 201082 -Somatic focus Factor structure: EFA, 2 factors
from original Dutch to Test-retest reliability (4 wk, 58 patients):
English ICC =0.73
Convergent validity: Pearson correlation with the Cat-
astrophizing scale of the CSQ (Dutch version) = 0.23
Internal consistency: Cronbach a = 0.883.
TSK-TMD-Chinese He et al, - 160 Translation and cross-cultural adaptation
20168 Internal consistency: Cronbach o = 0.919
Test-retest reliability (30 patients, 2 wk): ICC = 0.797
Content validity: Interviews with patients and an
expert panel
Construct validity: EFA, 2 factors
Convergent validity: Pearson correlation with global
oral health question = 0.458-0.563
TSK-TMD-Brazilian Aguiar et al, = 100 Cross-cultural validity
Portuguese 201784 Internal consistency: Cronbach o = 0.78

Test retest: ICC = 0.51-0.75.
Structural validity: CFA, 2 factors
Construct validity: Spearman rank correlation with
PCS = 0.48, PHQ-8 = 0.38, MFIQ = 0.43
Convergent validity/discriminant validity: Average
variance extracted
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Taimeh et al

Table 2 Details of the Psychometric Properties of some PROMs in a TMD Population (continued)

No. of TMD
PROM Study Domains/factors patients Psychometric testing
TMD Pain Screening  Gonzalez et al, - 504 Internal reliability: Cronbach a, LV = 0.93, SV = 0.87
Instrument 2011 Rasch analysis: Sensitivity = 99%, specificity = 97%
Long Version (LV) EFA
Shot Version (SV) Temporal stability: ICC LV = 0.79, SV = 0.83
VAS score of the Rollman et al, - 132 Reproducibility: ICC = 0.72
PSA (patient-specific 201088 Responsiveness: Sensitivity = 0.85%,
activities) specificity = 0.84%
WHO-5 Well-being Ismail et al, - 92 Internal consistency: Cronbach oo = 0.883
Index 201887

Concurrent validity: Spearman correlation with OHIP-
49, r=0.705

Significant association.
AVE = average variance extracted; CESD = Centre for Epidemiologic Studies-Depression instrument; CFA = confirmatory factor analysis; CR = composite
reliability; CVR = content validity ratio; CCC = concordance correlation coefficient; EFA = exploratory factor analysis; HIT-6 = Headache Impact Test; ICC
= intraclass correlation coefficient; MPI = Multidimensional Pain Inventory; NPS = Numeric Pain Scale; NPV = negative predictive value; Pl subscale =
pain intensity subscale; POMS = Profile of Mood States; PPV = positive predictive value; PRCS = Pain-Related Control Scale; PSEQ = Pain Self-Efficacy
Questionnaire; TMAS = Taylor Manifest Anxiety Scale.
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