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Comparison of two diagnostic tests for the

detection of temporomandibular disorders.
A systematic review and meta-analysis.

UPDATE

Comparacion de dos pruebas diagnosticas para la deteccion de trastornos
temporomandibulares. Una revision sistematica y metanalisis.

Comparacao de dois testes de diagndstico para a detecgao de disturbios
temporomandibulares. Uma revisao sistematica e meta-analise

Abstract

The aim of this review was to assess the validity of two screening instruments
for temporomandibular disorders (the FAI and the 3Q-TMD test) that have had
the RDC and DC TMD tests as reference examinations.

Six electronic databases were searched from 1992, the date of publication
of the RDC-TMD, to 14 April 2022. Two independent reviewers selected the
studies. Risk of bias and applicability were assessed using the QUADAS 2 instru-
ment. Out of 798 articles, 10 were included representing a total of 4106 sub-
jects. Five studies were considered at high risk of bias, four at low risk and one
unclear. The meta-analysis showed a sensitivity of 0.92 and a specificity of 0.79.

As a limitation, a large methodological heterogeneity and sample charac-
teristics were detected, however, it is possible to conclude that the FAI and
3Q-TMD instruments are valid for detection of individuals with TMD.
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Resumen

El objetivo de esta revisidn fue evaluar la validez de dos
instrumentos de deteccién de trastornos temporomandi-
bulares, el IAF y el test 3Q-TMD, que hayan tenido como
examenes de referencia las pruebas RDC y DC TMD.

Se realizaron buiisquedas desde el afio 1992 fecha en
que se publican los RDC-TMD hasta el 14 de abril de 2022
en 6 bases de datos electrénicas. Dos revisores indepen-
dientes seleccionaron los estudios. El riesgo de sesgo y
aplicabilidad se evalu6 mediante el instrumento QUADAS 2.
De 798 articulos, se incluyeron 10 que representaron un
total de 4106 sujetos. Cinco estudios se consideraron de
alto riesgo de sesgo, cuatro de bajo riesgo y uno no claro.
El metaanalisis mostré una sensibilidad de 0.92 y una
especificidad de 0.79.

Como limitacidn se detect6 una gran heterogeneidad
metodoldgica y de caracteristicas de la muestra, sin embar-
g0, es posible concluir que los instrumentos IAF y 3Q-TMD
son validos para deteccion de individuos con TTM.

Palabras claves: Desordenes Craniomandibulares,
Trastornos Craneomandibulares, Trastornos de la arti-
culacién Temporomandibular, triaje, dolor orofacial.

Introdution

Temporomandibular disorders (TMDs) are conditions

clinically characterized by pain and/or dysfunction in the
masticatory, cervical, and head muscles, temporoman-
dibular joints (TM]s), and adjacent structures ®. TMDs
represent a significant public health concern, affecting
approximately 30% of the general population @, and are
considered the most common cause of chronic non-dental
pain in the orofacial region ®). TMD-related pain can im-
pair an individual’s ability to perform daily activities, as
well as their psychosocial functioning and quality of life®.
However, despite their negative impact on daily life, these
conditions often go undetected or overlooked in routine
dental care, as evidenced by the gap between the estimat-
ed need for treatment and the actual treatments perfor-
med G9. Patients typically seek treatment only when the
pain becomes very intense or chronic ”®.Studies on the
economic and occupational implications of chronic painful
conditions, such as headaches or facial pain caused by

TMDs, highlight their significant burden. Patients with
TMDs are estimated to incur 50% higher average costs

for medication and professional consultations . In the

Resumo

0 objetivo desta revisdo foi avaliar a validade de dois
instrumentos de triagem para disturbios temporoman-
dibulares (o IAF e o teste 3Q-TMD) que tiveram os testes
RDC e DC TMD como exames de referéncia.

Seis bancos de dados eletronicos foram pesquisados
de 1992, a data de publicagdo do RDC-TMD, até 14 de abril
de 2022. Dois revisores independentes selecionaram os
estudos. O risco de viés e a aplicabilidade foram avaliados
usando o instrumento QUADAS 2. Dos 798 artigos, 10
foram incluidos, representando um total de 4.106 indi-
viduos. Cinco estudos foram considerados de alto risco
de viés, quatro de baixo risco e um nao claro. A meta-
analise mostrou uma sensibilidade de 0.92 e uma especi-
ficidade de 0.79.

Como limitac3o, foi detectada uma grande heterogenei-
dade metodolégica e caracteristicas da amostra; no en-
tanto, é possivel concluir que os instrumentos IAF e 3Q-T-
MD sdo validos para a detec¢do de individuos com DTM.

Palavras-chave: Distirbios Craniomandibulares.
Disfun¢des Craniomandibulares. Transtornos da Articu-
lagao Temporomandibular. Triagem. Dor Orofacial.

United States alone, the cost of treating these conditions
has reportedly doubled over the past decade, reaching
approximately $4 billion per year 09, Various studies indi-
cate that early intervention in these disorders achieves
high success rates and reduces long-term treatment
costs (11-13),

Incorporating routine TMD screening tests into den-
tal practice would facilitate timely diagnosis and treat-
ment for these patients, thereby improving their quality
of life and reducing treatment expenses.

TMD DIAGNOSTIC TESTS

There are several diagnostic systems for orofacial pain
caused by TMD (*15), The Diagnostic Criteria for TMD
(DC/TMD) and its earlier version, the RDC/TMD, are

strictly defined diagnostic methods for the most common
TMD conditions, such as myalgia, arthralgia, myofascial

pain, degenerative joint disorders, and functional disor-
ders of the temporomandibular joint. Their evaluation
system, which separates psychosocial aspects from phys-
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ical aspects, has been considered a paradigm shift within
the field of orofacial pain @9,

In recent years, the RDC/TMD and DC/TMD diagnostic
protocols have been used as reference tests or “gold stan-
dards” to evaluate screening tests for the detection of
TMD. Although DC/TMD is reliable and valid, its routine
use in clinical TMD triage is not practical, as its evaluation
protocol is time-consuming and requires proper inter-
pretation of complex algorithms 7). In this sense, TMD
screening tools should be cost-effective, simple, efficient,
and accurate.

SCREENING TESTS FOR DETECTION OF TMD

Early detection has been suggested to prevent chronic
conditions ¥, Additionally, most patients diagnosed with
TMD would benefit from conservative and single-treat-
ment approaches (9,

Several diagnostic methods have been validated for
the detection of TMD. Among the most studied are the
TMD pain screening from the RDC/TMD test, the Fon-
seca Anamnestic Index (FAI) @9, and the 3Q-TMD test @9,
Of these three tests, RDC/TMD screening has proven
valid for identifying individuals with potential TMD pain;
however, it does not account for non-painful function-
al aspects (19,

The FAl is a questionnaire consisting of 10 items in
its original version and 5 items in its short form (SFAI),
both designed to detect TMD. The items are scored to
reflect the severity of the disorder. The FAI has shown
consistent results with other tools for detecting TMD,
including the questionnaire from the American Academy
of Orofacial Pain, and has been evaluated against RDC/
TMD and DC/TMD 123,

In contrast, the 3Q-TMD test is shorter, comprising
a 3-item questionnaire. Two items focus on facial pain,
while the third addresses jaw locking during function.
Given that patients with TMD often go undetected and
untreated in dental practice, this study focuses on two
screening methods that could aid in identifying the most
common TMDs, whether painful or functional. There-
fore, this systematic review aims to compare these two
instruments by addressing the following question: What
is the validity (specificity and sensitivity: accuracy) of
the FAI and 3Q-TMD instruments, as used in clinical and
epidemiological settings, for detecting TMDs?

Methods:
PROTOCOL AND REGISTRATION

The protocol for this review was developed following the
PRISMA-P reporting guideline @® and was submitted for

registration with the International Prospective Register
of Systematic Reviews (PROSPERO, Centre for Reviews
and Dissemination, University of York; and the National
Institute for Health Research). To conduct this systema-
tic review of diagnostic tests, the PRISMA-DTA checklist
recommendations were followed #9.

ELIGIBILITY CRITERIA

This review included diagnostic accuracy studies for the
detection of TMD based on the FAI as an index test and
the 3Q-TMD test as a comparator. For both tests, studies
using the RDC/TMD and DC/TMD as the gold standard
were examined. No restrictions were applied regarding
the age or sex of participants or the publication language
of the studies. Both “cohort” and “case-control” study de-
signs were accepted.

As regards sample collection sites, studies conducted
in both primary care (general dental centers) and sec-
ondary care (specialized orofacial pain centers) settings
were included. To establish the target condition, patients
in these studies underwent an individual clinical assess-
ment of TMD (specifically joint noises, limitations in jaw
movement, muscle pain, joint pain, and/or preauricular
pain) following the criteria established by the INFORM
consortium #.

Exclusion criteria were as follows:

Studies that did not use the RDC/TMD (i.e., studies
published before 1992) or DC/TMD, or studies that
modified the tool;

Articles containing duplicate data from another in-
cluded study;

Studies that were not exclusively focused on diag-
nosing patients with TMD;

Reviews, letters, books, expert opinions, and case
reports.

IDENTIFICATION OF STUDY SOURCES

The HIRU search filter for diagnostic accuracy studies
was used 9. An electronic search strategy was subse-
quently developed for PubMed and adapted for each of
the following bibliographic databases: Web of Science,
ScienceDirect, Scopus, and Scielo. Grey literature data-
bases such as Google Scholar and ProQuest One Academic
were also searched.

The search period covered the years from 1992 to
April 2022. Additionally, the reference lists of included
studies were manually reviewed to identify any addition-
al relevant studies. A reference manager* was used to
compile references and remove duplicates (*Mendeley®,
Elsevier Amsterdam, The Netherlands).
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SEARCH STRATEGY

Indexed terms and free terms were used to locate re-
search conducted on TMD diagnostic studies, as well as
their diagnostic accuracy. Below is a description of the
search strategy using the filter for diagnostic accuracy
studies @9;

Search: ((“temporomandibular joint disorders”[mh]
OR “Disorder, Temporomandibular Joint”[tiab]
OR “Disorders, Temporomandibular Joint”[tiab]
OR “Joint Disorders, Temporomandibular”[tiab]
OR “Temporomandibular Joint Disorder”[tiab]
OR “TM] Disorders”[tiab]

OR “Disorder, TM]”[tiab]

OR “Disorders, TM]”[tiab]

OR “TM] Disorder”[tiab]

OR “Temporomandibular Disorders”[tiab]

OR “Disorder, Temporomandibular”[tiab]

OR “Disorders, Temporomandibular”[tiab]

OR “Temporomandibular Disorder”[tiab]

OR “Temporomandibular Joint Diseases”[tiab]
OR “Disease, Temporomandibular Joint”[tiab]
OR “Diseases, Temporomandibular Joint”[tiab]
OR “Temporomandibular Joint Disease”[tiab]
OR “TM] Diseases”[tiab]

OR “Disease, TM]”[tiab]

OR “Diseases, TM]"[tiab]

OR “TM] Disease”[tiab]) AND (Diagnosis[mh]
OR diagnosis[tiab]

OR Triage[tiab])) AND (sensitiv*[TiAb]

OR sensitivity and specificity[mh]

OR (predictive[Tiab] AND value*[Tiab])

OR predictive value of tests|mh]

OR accuracy*[Tiab]).

STUDY SELECTION

In phase 1, two authors (HDR and CIR) independently
evaluated the titles and abstracts of the identified studies
by applying the previously established eligibility criteria.
Once the articles were deemed eligible for inclusion, the
reviewers performed a full-text screening in phase 2.
Finally, articles that did not meet the eligibility criteria
were removed. Although a third reviewer (MK) was avail-
able to intervene in the event of potential disagreements,
these were settled among the authors in several consen-
sus meetings.

DATA COLLECTION PROCESS

Data collection was performed by the first reviewer (HDR)

and verified by the second reviewer (CIR) to ensure the
integrity of the contents. Disagreements were settled by
consensus with the third reviewer (MK). A spreadsheet
was used, and the following data were extracted for each
included study:

Bibliometric data: year of publication, country of ori-
gin, author, publication journal.

Methodological data: total number of participants in
each study, age, sex, patient blinding, and randomiza-
tion method used. Study health care setting (primary or
secondary care).

Statistical data: the following data were extracted:
sample size of each group, sensitivity and specificity
data, predictive values, diagnostic OR, and area under
the ROC curve.

RISK OF BIAS

The risk of bias was independently assessed by two re-
viewers (HDR and CIR). The QUADAS 2 tool was used to
evaluate the risk of bias and applicability of the studies 7.
The evaluation covered four distinct domains: patient
selection, index test, reference standard, and patient flow
and timing throughout the study. Before applying the tool,
a pilot test was conducted to ensure consensus on the
assessment of risk of bias between the two reviewers. No
overall summary score was calculated; however, for each
domain, concerns regarding bias and applicability were
rated as “low;” “high,” or “unclear” Discrepancies were re-
solved through consensus. These results are fully detailed
in an appended paper.

DIAGNOSTIC ACCURACY MEASURES

Data from 2x2 tables were used to calculate sensitivity,
specificity, and predictive values for each study. The re-
sults of individual studies were graphically presented by
plotting sensitivity and specificity estimates (along with
their 95% confidence intervals). Additional estimates,
such as the diagnostic Odds Ratio, were calculated, and
a proportional hazards model was used to estimate the
performance of the tests on a receiving operating char-
acteristic (ROC) curve. This approach provided a single
value representing the overall detection ability of the
screening tests.

RESULTS SYNTHESIS

The results were summarized by plotting estimates of
sensitivity and specificity for the index and comparator
tests (FAI and 3Q-TMD) on coupled forest plots and a

matrix of receiver operating characteristics (ROC curves).
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META-ANALYSIS

Summary operating points (summarized sensitivities and
specificities) were estimated for both tests with a 95%
confidence interval. Subsequently, the diagnostic odds
ratio was determined to express the diagnostic accuracy
of each test as a single number. Finally, the area under the
curve for both tests was calculated on a receiver operating
characteristic (ROC) curve using a proportional hazards
model.

Results:
STUDY SELECTION

A total of 798 articles were identified. Of these, 727 ar-
ticles were excluded due to ineligible titles that did not
align with the search objectives. At this stage, the main
reason for excluding titles was that the studies did not
pertain to screening tests. After selecting 71 studies for
title and abstract evaluation, 49 duplicate studies were

Documents identified through
database searches

IDENTIFICATION

(n=449)

Web of Science: 53
Scence Direct: 22
Scopus: 151
Medline: 56

Records identified

removed (phase 1). Ultimately, 22 studies were deemed
eligible for full evaluation. After the full-text screening
(phase 2), 12 studies were excluded because they did
not focus on the evaluation of screening tests. Finally,
10 articles were included in the systematic review and
meta-analysis. An overview of the selection process is
presented in Figure 1.

CHARACTERISTICS OF THE STUDIES

The 10 included studies (7:1%20.28-34) jpyolved a total of
4,106 subjects (2,348 females, 580 males, 878 with un-
specified gender), with a male-to-female ratio of 1 to 4.
The age range of participants in these studies spanned
from 11 to 78 years, with a mean age of 3.7 years.

The studies were conducted across 7 different coun-
tries, with sample sizes ranging from 102 to 923 partici-
pants. The descriptive characteristics of these studies are
summarized in Table 1.

ADICIONAL LITERATURE
(n=509)

Goole Academic: 405

ProQuest One Academic: 104
Expertos: 0

Exclusion of ineligible titles

(n=727)

PHASE 1
exclusion of repeated records

(n=49)
PHASE 2
exclusion of ineligible records

(n=12)

Studies included in qualitative synthesis and meta-analysis

SCREENING
(n=798)
Selected absatracts
(n=71)
PHASE 2
ELIGIBILITY Full-text screening
(n=22)
INCLUDEOS

Figure 1. Flow diagram of the selection process

(n=22)

Vol XXVII - N245 / Enero - Junio 2025



FQ odontoestomatologia

UPDATE

TABLE 1.

Summary of the Main Characteristics of the Studies

N2 OF

AUTHORS/ PARTICIPANTS SAMPLING
LOCATION TYPE

Men Women
Lovg_ren etal. 126 323 Consecutive
Suecia
Lovg_ren etal. 300 Convenience
Suecia
Stasiak et al.
Brasil 265 Convenience
Kaynak etal, 45 160 Convenience
Turquia
thmg etal. 613 Convenience
China
Dos .Santos etal, 0 203 Convenience
Brasil
Yj 1'n etal 192 731 Consecutive
China
Zagalaz - A~nula 25 77 Convenience
et al. Espafia
U]1'n etal 192 731 Consecutive
China
Pire fet al. 0 123 Consecutive
Brasil

INDEX
srmv  STUDY  qugr,  REFERENCE
COMPARATOR
Secondary Observational 3Q-TMD
(Orofacial DC-TMD
. Case-Control Comparator
pain center)
. Observational 3Q-TMD
Primary Case-Control Comparator DC-TMD
Secondary Observational FAI Index RDC-TMD
Cohort
Primary Observational FAI Index RDC-TMD
Case-Control
Primary Observational FAI Index DC-TMD
Case-Control
Primary Observational FAI Index DC-TMD
Case-Control
Secondary Observational FAI Index DC-TMD
Case-Control
Secondary Observational SFAI Index DC-TMD
Case-Control
Secondary ~ opservational - gp e DC-TMD
Case-Control
Secondary ~ opservational - ep i qex RDC-TMD

Case-Control

RISK OF BIAS AND APPLICABILITY
OF THE STUDIES

Due to the methodological differences among the inclu-
ded studies, it was necessary to assess the factors deter-
mining their internal and external validity. The QUADAS 2
tool @7 allowed to determine the risk of bias in the pri-
mary studies (internal validity). In this regard, none of
the studies met all the methodological quality criteria.
Five of them (%31.32.3435 were considered to have a high
risk of bias, four were considered to have a low risk 7

20.28,36) and one was rated as unclear ©®%. The main issue
was related to patient selection. Expert recommenda-
tions in diagnostic test accuracy (DTA) studies suggest
that including patients selected as cases and controls
should be avoided, as this can bias the diagnostic accura-
cy of a test. As shown in Table 1, only 4 studies included
a consecutive sample of patients. Regarding applicability,
or the extent to which the results can be generalized to
other patients and settings, all studies were considered to
have a low risk of bias. Table 2 provides a summary of the
different aspects analyzed in the risk of bias assessment.
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TABLE 2.

Evaluacion de riesgo de sesgo

RISK OF BIAS

APPLICABILITY ISSUES

Patient Index Reference Flow and Patient Index Reference
selection test standard synchronization selection test standard
Study 1
Study 2 ?
Study 3 ?
Study 4 ? ?
Study 5 ? ? ? ?
Study 6 ? m ? ?
Study 7 ? /
Study 9 ?
Study 10 ? ? ? ?
Referencias: Low risk High risk 2 Unclear risk

RESULTS OF INDIVIDUAL STUDIES

Despite the significant heterogeneity among the studies,
both the 3Q-TMD test and the FAI had very good diag-
nostic accuracy. For TMD diagnosis, acceptable levels of
sensitivity and specificity have been suggested to be at
least 70% and 95%, respectively (4,

In contrast to diagnostic studies, screening studies
focus on sensitivity, even at the expense of decreasing
specificity, as the goal is to detect all suspicious individu-
als. The two studies on the 3Q-TMD test used the DC-TMD
reference test and obtained the following diagnostic
accuracy results: In Lovgren’s study of the 3Q-TMD test
in a primary setting, sensitivity was 0.81 (CI: 0.73-0.87),
and specificity was 0.79 (CI: 0.73-0.83). In a secondary
setting, sensitivity reached 0.96 (CI: 0.92-0.98), while
specificity was 0.34 (CI: 0.28-0.40).

Regarding the studies that examined the FAI test, a high
level of heterogeneity was observed. The results are
categorized by the original version and the abbreviated
version. Five studies on the original version (%3132 35.36)
were identified, with most showing very good sensitivity
and specificity data.

The studies on the short form of the FAI consist of
three papers published between 2018 and 2021. The
studies by Ujin-Yap and Pires 7% demonstrated very
good sensitivity and specificity (0.95-0.93 for the Yap
study, and 0.86-0.95 for the Pires study). The study by
Zagalaz-Anula G7 showed acceptable sensitivity and spec-
ificity (0.78-0.79). Table 3 shows the results for sensitivi-
ty, specificity, and predictive values.
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TABLE 3.

Study Year  Author Sensitivity CI95%

Specificity CI95%

3Q-TMD Studies
Study 1 2016 Lovgren 0.81 0.73-0.87 0.79 0.73-0.83 0.30 0.97
Study 2 2018 Lovgren 0.96 0.92-0.98 0.34 0.28-0.40 0.59 0.90

FAI Studies

Study 3 2020 Stasiak 0.97 0.93-0.99 0.26 0.18-0.35 0.85 0.68
Study 4 2020 Kaynak 0.94 0.86-0.96 0.83 0.75-0.93 0.92 0.85
Study 5 2019 Zhang 0.96 0.94- 0.97 0.72 0.59-0.83 0.97 0.62
Study 6 2014  Dos Santos 0.86 0.78-0.91 0.92 0.83-0.96 0.94 0.84
Study 7 2021 Yap 0.95 0.93-0.96 0.88 0.78-0.95 0.99 0.52

Abbreviated FAI Studies

Zagalaz

Study 8 2021 0.78 0.64-0.88 0.79 0.65-0.89 0.78 0.79
Anula
Study 9 2021 Yap 0.95 0.93-0.96 0.93 0.86-0.97 0.99 0.42
Study 10 2018 Pires 0.86 0.75-0.9 0.95 0.87-0.99 0.94 0.99
RESULTS SYNTHESIS

Despite the limited number of articles, a high degree of
heterogeneity was observed among the analyzed stud-
ies due to variability in sample characteristics, method-
ological differences, and risk of bias. The meta-analysis
results showed excellent sensitivity values for the FAI
and 3Q-TMD tests: 0.92 (CI: 0.88-0.95). Specificity val-
ues demonstrated an accuracy close to 80%: 0.79 (CI:
0.63-0.90).

META-ANALYSIS

Sensitivity: In general, all studies showed very high
sensitivity when using a fixed-effects model: 0.94 (CI:
0.93-0.95). Under a random-effects model, sensitivity
was slightly lower, with a wider fluctuation range: 0.92
(CI: 0.88-0.95). No significant differences were observed
between the index test (FAI) and the comparator test
(3Q-TMD) (Figure 2).

Specificity: TMD screening tests showed lower spec-
ificity values than sensitivity, with greater heterogeneity

among the results. Using a random-effects model, the
meta-analysis indicated a specificity of 0.79 (CI: 0.63-
0.90) (Figure 3).

Additional Measures:

Diagnostic Odds Ratio (DOR):
The overall DOR values for the set of tests were 3.81 (CI:
3.10-4.53). Based on the table of point estimates for the
Diagnostic Odds Ratio, the analyzed tests demonstrated
high sensitivity and specificity in terms of diagnostic ac-
curacy, making them effective screening tools (Figure 4)

Proportional Hazards Model Approach: The pro-
portional hazards model was used to estimate the perfor-
mance of the tests on a receiver operating characteristic
(ROC) curve. Under the homogeneity model, the overall
results for the FAI and 3Q-TMD tests yielded an estimated
area under the curve (AUC) of 0.95 (CI: 0.97-0.92). Under
the heterogeneity model, the results were slightly lower
but still demonstrated very good performance, with an
AUC of 0.94 (CI: 0.97-0.91) (Figure 5).
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Study Events  Total Proportion 95%-CI
Dos Santos 2014 103 120 S A 0.86 [0.78; 0.92]
Lovgren 2016 103 127 om0 i 0.81 [0.73; 0.88]
Lovgren 2018 237 247 i i 0.96 [0.93; 0.88]
Pires 2018 51 59 : E 0.86 [0.75; 0.94]
Zhan 2019 588 613 ] 0.96 [0.94;0.97]
Stasiak 2020 146 150 P, om 097 [0.93; 0.99]
Besime 2020 131 142 S S 0.92 [0.87; 0.96]
Ujin 2021 812 855 : 0.95 [0.93; 0.96]
Zagalaz Anula 2021 39 50 P 0.78 [0.64; 0.88]
Ujin 2021 771 812 | . 0.95 [0.93; 0.96]
Modelo de efectos fijos 3175 o 0.94 [0.93; 0.95]
Modelo de efectos aleatorios _ 0.92 [0.88; 0.95]
Heterogeneidad: 12 = 88%, 12 = 0.4762,p < 0.01 : :

Figure 2. Forest plot of sensitivity

Study Events  Total Proportion 95%-ClI
Dos Santos 2014 76 83 L 0.96 [0.83; 0.97]
Lovgren 2016 137 173 _mm 0.79 [0.72; 0.85]
Lovgren 2018 69 202 B 0.34 [0.28; 0.41]
Pires 2018 61 64 i mm 0.95 [0.87; 0.99]
Zhan 2019 41 57 __ mm 0.72 [0.58; 0.83]
Stasiak 2020 30 115 _mm 0.26 [0.18; 0.35]
Besime 2020 54 63 _ i mm 0.86 [0.75; 0.93]
Ujin 2021 60 68 i mm 0.88 [0.78; 0.95]
Zagalaz Anula 2021 41 52 , 0.79 [0.65; 0.86]
Ujin 2021 103 111 i 0.93 [0.86; 0.97]
Modelo de efectos aleatorios 988 <> 0.79 [0.63; 0.90]
Heterogeneidad: I = 96%, t* = 1.5719, p < 0.01 | I I !

0.2 0.4 0.6 0.8

Figure 3. Forest plot of specificity.
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Log diagnostic Odds Ratio

Study 1 I i 4.19 [3.26; 5.12]
Study 2 _ — 2.79 [2.22; 3.37]
Study 3 —_—— — 2.51[1.81; 3.21]
Study 4 I I 4.86 [3.49; 6.24]
Study 5 _ 4.10 [3.40; 4.80]
Study 6 } | 2.56 [1.48; 3.63]
Study 7 | : 4.27[3.33;5.21]
Study 8 —_— — 4.95 [4.15; 5.75]
Study 9 | I 2.58[1.64; 3.53]
Study 10 _ 5.49 [4.70; 6.27]
\ [ I I \
1.48 2.68 3.88 5.08 6.27

Figure 4. Forest plot of the Diagnostic Odds Ratio.
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0.0 0.2 0.4 0.6 0.8
False Positive Rate
Figure 5. Area under the curve.
Discussion
Early diagnosis is critical in medical care as it defines test (gold standard) to evaluate the feasibility of using
the condition and confirms the patient’s suffering. At them as screening tools.
times, as in the case of TMD, making a diagnosis can be
challenging, but screening tools can help facilitate this REFERENCE TESTS
process.
This study compared two simplified screening tests The RDC/TMD was developed in 1992 for research pur-
based on their accuracy against a reference diagnostic poses only. Later, in 2014, the DC/TMD expanded its use
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to clinical settings. These diagnostic tools are intended
to establish reliable, standardized, and validated criteria
for diagnosing TMD subtypes, as one of the main meth-
odological issues in correlational research is the precise
definition of the criteria applied ®%. Criterion validity
for the screening tests was established in relation to the
DC-TMD. Although the DC/TMD is reliable and valid, its
routine use for clinical triage of TMD is not practical, as
its evaluation protocol is time-consuming and requires
proper interpretation of its complex algorithms (7. In
turn, screening tests for TMD detection provide a quick
and simple way to determine which patients would bene-
fit from a specific diagnosis.

It is worth noting that most of the screening studies
in this review used the DC-TMD as the reference test.
While the DC-TMD is the updated version of the RDC-
TMD criteria, no significant difference in diagnostic ac-
curacy was observed when the studies were analyzed
through meta-analysis.

CRITERION VALIDITY OF THE
3Q-TMD TEST

The criterion validity of the 3Q-TMD test was established
against the DC-TMD reference standard using two pa-
tient samples: one from the general population and the
other from patients attending a specialized center. When
the positive responses to the 3Q-TMD questions were
compared with the reference test, a substantial difference
between the settings was observed. However, the main
reason for this difference may be due to the DC-TMD
symptom questionnaire (9,

Upon examining the results in each setting, two key
differences emerged. First, the time frame: although
both questionnaires are based on reported symptoms,
the 3Q-TMD test covers a one-week period, while the
reference test relies on symptoms perceived over the
past 30 days. Second, the phrasing of the questions: the
first question in the 3Q-TMD questionnaire focuses on
reported pain, and the second on functional pain. How-
ever, to qualify for a DC pain/TMD diagnosis, the criteria
require the pain to be caused or modified by function.
The observed differences in the sensitivity and specific-
ity of the 3Q-TMD test may be attributed to these two
factors. Nevertheless, the predictive values were high,
particularly the negative predictive values, indicating
that these questions are excellent for ruling out a TMD
diagnosis.

The question related to functional disorders deserves
a separate paragraph. There is ongoing discussion about
the prognosis of joint sounds and the clinical evaluation
possibilities for intra-articular TMD G, The DC/TMD has

shown moderate to poor validity for intra-articular TMD.
In this sense, the reference standard would perform bet-
ter as a screening tool than as a diagnostic instrument ¢,
Recently, the validity of the RDC-TMD and DC-TMD
clinical protocols for evaluating intra-articular disorders
has been questioned 9. Imaging studies such as MRI,
CT, and even arthrography have been proposed as more
accurate alternatives. These methods, however, would
only be justified if their results could alter the therapeutic
protocol. It is important to note that even in asymptom-
atic individuals, disc displacements may be observed on
MRI in approximately 30% of the population #1#?, Unlike
the two pain questions, the results of the intra-articular
disorders question showed varying utility depending
on the setting in which it was applied. When applied to
the general population, it was useful for ruling out the
absence of intra-articular TMD. However, when applied
in specialized settings, its high positive predictive value
indicated a probable intra-articular TMD. In summary,
while the validity of the intra-articular TMD question
ranges from fair to moderate, its high specificity makes
it very useful for screening, particularly for ruling out
dysfunction when the results are negative.

CRITERION VALIDITY OF THE FAITEST

Unlike the 3Q-TMD test, the Fonseca Anamnestic Index
identifies individuals with TMD from a score. The FAI was
originally designed to determine the severity of symp-
toms. All FAI studies have demonstrated high accuracy
in detecting pain-related and intra-articular TMDs, with
this study reporting an area under the curve ranging

from 0.93 to 0.98 across various observations (21:3236),

Studies analyzing the FAI established scores derived from
questions that included individuals with pain, those with
intra-articular disorders, and the sum of all symptoms.
In this regard, the classification was similar to that used
in the 3Q-TMD test. The FAI studies, however, differed in
their cutoff points, as each study defined different values
to achieve the highest accuracy relative to the reference
test. These variations may be explained by the heteroge-
neity of populations and methods used. FAI cutoff points

for ruling out individuals without TMD ranged from 0 to
20, with higher scores correlating with increased symp-
tom intensity. While uncertainties remain regarding the
utility of assigning a degree of symptom severity, various
studies have confirmed the FAI's ability to identify TMD.
Overall, the FAI appears to be highly sensitive for detec-
tion, though its specificity is relatively low. The lower
specificity observed with the FAI may be attributed to the
inclusion of items unrelated to TMD, such as headaches,
neck pain, parafunctional habits, malocclusion, and emo-
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tional stress. This prompted further investigation into the
questionnaire’s dimensionality and psychometric prop-
erties 3, The study confirmed the FAI's multidimension-
ality, identifying a primary five-item dimension, which
resulted in the development of the five-question short-
form FAI Research on this abbreviated version showed
improved accuracy, with an area under the curve of 0.97
and significantly higher specificity (95.5%) relative to
the reference test.

ANALYSIS OF THE FAI AND 3Q-TMD TESTS

The results of this study demonstrated that, when com-
paring both tests, the larger number of published studies
on the FAI test allows its diagnostic accuracy results to
be considered reliable, despite the significant heteroge-
neity among studies. In contrast, only two studies were
found on the 3Q-TMD test. In this case, the reliability of
its results is supported by the low risk of bias assessed in
both studies. It is important to note that, despite the het-
erogeneity in methods and settings, the FAI and 3Q-TMD
screening tests have shown very good diagnostic accura-
cy. Only two studies reported low specificity: Lovgren’s
study on the 3Q-TMD test in a specialized setting (speci-
ficity 0.34) and Stasiak’s study on the FAI test (specificity
0.26), also conducted in a secondary setting. Regarding
Lovgren’s study, performed in a specialized orofacial pain
clinic, the high false positive rate could be attributed to
the greater frequency of facial pain unrelated to TMD in
such settings compared to primary care environments. It
is important to emphasize that the DC/TMD was selected
due to its reliability and validity for the most common
TMD diagnoses. However, numerous additional pain
conditions can affect normal jaw function, such as neuro-
pathic pain, atypical odontalgia, fibromyalgia, and cervical
pain. The prevalence of both painful and non-painful con-
ditions is expected to be much higher in specialized orofa-
cial pain clinics than in general population-based clinics.
Similarly, it is logical that rarer conditions would also
have a much higher prevalence in specialized settings ©#*.
Therefore, affirmative responses to the 3Q-TMD test in
a specialized clinic may be associated with a TMD diag-
nosis but could also reflect several differential diagnoses.
Ultimately, this may explain the increase in false positives
and the consequent decrease in specificity.

The same hypothesis could be applied to the results of
the Stasiak study. However, there are valid reasons to at-
tribute this difference to the risk of bias. In particular, the
Stasiak study does not clearly specify how the reference
test was applied nor how patient flow and timing were
managed. The reference standard used in these studies
relies on a diagnostic system based on strict criteria, with

both the clinical history and examination being meticu-
lously structured. The data are subsequently processed
using predefined algorithms, resulting in a probable di-
agnosis. Additionally, the examiner requires appropriate
training. Therefore, improper handling of the reference
test could explain the discrepancy in results. Supporting
this explanation is the study by Yap, which also used the
FAI and was conducted in a secondary setting. However,
it reported a much higher specificity (0.88). Based on the
available information, it is not possible to determine the
reasons behind the differences in specificity observed for
the FAI test in secondary settings. Overall, these findings
highlight the need for further studies of this nature to elu-
cidate such differences. It is important to clarify, however,
that when these tests are regarded as screening tools
rather than diagnostic instruments, a loss in specificity
does not constitute a limitation. In fact, it is expected that
screening tests do not exclude any potential patients with
the condition, even at the “expense” of increased false
positives. In this sense, unlike diagnostic studies, screen-
ing studies prioritize sensitivity over specificity, as it is
crucial to detect all individuals who may be at risk ¢,

In terms of sensitivity, the results of almost all studies
demonstrated a very good ability to detect TMD, with
the exception of the Zagalaz study, which showed a slight
decrease (Sensitivity 0.78). However, this result may be
questioned, as it originates from the study with the high-
est risk of bias. Despite this, both the FAl and the 3Q-TMD
showed good performance in identifying individuals
with TMD.

While there may be uncertainties regarding specific
aspects of the results, the lack of well-established tools for
TMD detection underscores that this evidence, although
not definitive, represents the best currently available
and supports promoting the use of these instruments.
Since the 3Q-TMD test has been validated in its original
language and the FAI in only three other languages, re-
searchers should be encouraged to validate either of these
tools in their respective languages.

This systematic review has some limitations. First,
only a small number of studies were identified, with vari-
able results regarding the diagnostic accuracy of each test
and significant methodological heterogeneity. Second, a
high risk of bias was observed.

FUTURE GUIDANCE

As a guideline for future studies, it is recommended that
researchers take special care in patient selection. Speci-
fically, the inclusion of patients as “cases and controls”
should be avoided, as this may bias the results, according
to specialists in diagnostic accuracy testing. Notably, among
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all the studies analyzed, this was the aspect that had

the greatest influence on the risk of bias assessment. The

heterogeneity and small number of studies found indi-
cate that TMD screening tests are only beginning to be
recognized as necessary tools in the field of craniofacial
pain of non-odontogenic origin. This observation is signi-
ficant in this review because, despite some uncertainties

Conclusions

in the results, the lack of validated tools for TMD detec-
tion highlights that this evidence, while not conclusive,
represents the best currently available and supports
promoting their use. Given that these instruments have
been validated in their original language and, in the case
of the FAL in only three other languages, researchers are
encouraged to validate them in their own language.

The FAI and 3Q-TMD tests are questionnaires with short items and are simple, practical tools
that can be routinely applied in clinical settings without disrupting daily activities.

Based on the results of this systematic review and meta-analysis, it can be concluded that
both the FAI and the 3Q-TMD are highly sensitive instruments for detecting TMD in patients.
Both screening tests make it easier to identify individuals with TMD. In this context, pa-
tients detected early could benefit from timely diagnosis and treatment, avoiding prolonged
searches for a diagnosis and reducing treatment costs by preventing the condition from

becoming chronic.

To the best of our knowledge, this is the first systematic review with a meta-analysis of
TMD screening tests. Future validation studies will provide new data and more reliable infor-

mation on the ability of these tests to detect TMD.
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