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ABSTRACT | INTRODUCTION: Temporomandibular disorders
are TMJ disorders of muscular, articular, or mixed origin and
closely related to postural alterations. Diagnostic tools have
gaps regarding clinical application and do not associate posture.
OBJECTIVE: Validate the TMD Assessment Test (TMDASsT) regarding
its diagnostic accuracy and reproducibility. MATERIALS AND
METHODS: Diagnostic accuracy study with individuals between
18 and 59 years old evaluated by the Fonseca Assessment Index
(FAIl), sociodemographic questionnaire, and TMDAsT, the latter
performed by three different trained examiners. The result of FAI
diagnosis categorization was compared with the result of TMDAST.
A Chi-square test was used for diagnostic accuracy. Positive
predictive values (PPV) and negative predictive values (NPV) were
determined. The Kappa of Fleiss did the reproducibility between
three examiners. Cohen's Kappa, for 2x2 analysis. All tests with 5%
significance. RESULTS: Of the 10 participants assessed, FAl identified
8 participants with a TMD diagnosis while the TMDAST verified 9
participants with this dysfunction. Sensitivity was 100%, specificity
50%, PPV 88% and NPV 50%. Fleiss' Kappa showed reasonable
reliability (K = 0.26 [95% Cl: -0.099 - 0.617]; p>0.05). Cohen's Kappa
showed insignificant reproducibility between observers 1 and 2
(K=-0.11; p>0.05; discordance=80%), and 1 and 3 (K= -0.11; p>0.05;
discordance=80%), perfect reproducibility between observers
2 and 3 (K=1.00; p<0.05; concordance=100%). CONCLUSION:
TMDAST presents high sensitivity and low specificity but with low
reproducibility until the present moment.
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RESUMO | INTRODUGAO: Disfuncdes temporomandibulares
(DTM) sédo distdrbios na ATM, sendo de origem muscular, arti-
cular ou mista, e com intima relagdo com altera¢bes posturais.
Instrumentos de diagnéstico apresentam lacunas quanto a apli-
cagdo clinica e ndo associam a postura. OBJETIVO: Validar o Teste
Avaliativo de DTM (TAvDTM) quanto a acuracia diagnéstica e re-
produtibilidade. MATERIAIS E METODOS: Estudo de acurécia diag-
néstica com individuos entre 18 e 59 anos avaliados pelo indice
Anamnésico de Fonseca (IAF), questionario sociodemografico e
TAVDTM, este Ultimo realizado por trés examinadores diferentes e
treinados. O resultado da categorizacdo do diagnéstico do IAF foi
comparado com o resultado do TAVDTM. Para acurécia diagnés-
tica utilizou-se teste Qui-Quadrado. Valores Preditivos Positivos
(VPP) e Negativos (VPN) foram determinados. A reprodutibilidade
entre os trés examinadores foi feita por meio do Kappa de Cohen,
para analise 2x2 e de Fleiss. Todos os testes com significancia de
5%. RESULTADOS: Dos 10 participantes avaliados, o IAF identificou
8 com diagndstico de DTM, enquanto o TAVDTM verificou 9 partici-
pantes com presenca desta disfuncdo. A sensibilidade foi de 100%,
especificidade de 50%, VPP de 88% e VPN de 50%. O Kappa de
Fleiss evidenciou confiabilidade razoavel (K = 0,26 [IC 95%: -0,099
- 0,617]; p>0,05). O Kappa de Cohen mostrou reprodutibilidade
insignificante entre os avaliadores 1 e 2 (K=-0,11; p>0,05; discor-
dancia=80%), e 1 e 3 (K=-0,11; p>0,05; discordancia=80%), repro-
dutibilidade perfeita entre os avaliadores 2 e 3 (K=1,00; p<0,05;
concordancia=100%). CONCLUSAO: O TAVDTM apresenta alta
sensibilidade e baixa especificidade, porém com baixa capacidade
de reproducdo até o presente momento.

PALAVRAS-CHAVE:TranstornosdaArticulaggoTemporomandibular.
Inquéritos e questiondrios. Acuracia diagnéstica. Reprodutibilidade
dos testes.
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Introduction

Temporomandibular  dysfunctions (TMD) are
defined as a set of joint and/or muscle disorders
that lead to difficulties in the functioning of the
temporomandibular joint (TM)). It has a multifactorial
etiology and is associated with trauma (mandibular
and TM)), parafunctional habits (chewing gum,
biting lips and cheeks, gnawing objects, clenching or
grinding teeth), postural deviations, among others.!

TMD is often diagnosed in the population aged
between 19 and 40 years.2 This disorder has an
incidence in the world population, in which 65%
manifest at least one symptom and 35% a sign of
this dysfunction 3, with prevalence in females 4 and
a higher probability of presenting symptoms such
as pain in the neck and shoulders, facial muscles,
temporomandibular joint and headache.?

As for posture, the severity of these changes is
related to the flexibility of the posterior muscle
chain.2 Postural deviations in the cervical spine, head,
shoulders, and other segments may be causal factors
of craniocervical dysfunction, subsequently causing
the perpetuation of TMD symptoms and signs.2&7 It
was also identified that the muscles responsible for
mastication are related to body posture through
complex neuromuscular connections. Thus, it is
understood that there is a relationship between TMJ
changes and postural alignment.2Z

Considering posture as a complex ability based on
the interaction of dynamic sensory-motor processes
and understanding that the relationship of bone
parts depends on the interaction of various muscle
chainss, it is possible to consider the existence of the
association between TMD and muscle chains, which
are muscles that work in synergy for the maintenance
of posture and proper functioning of body structures.
Thus, if one area is compromised, it can affect other
regions related to these muscle chains.

In the literature, there are several instruments®'2
commonly adopted in the field of physiotherapy
and dentistry in order to obtain a correct diagnosis

of TMD and thus offer the most appropriate
treatment. The Research Diagnostic Criteria for
Temporomandibular Disorders (RDC/TMD) is one
of the most widely used questionnaires in clinical
and research settings since its publication in 1992,
However, like other instruments, this questionnaire
has its shortcomings, such as difficulties in
clinical practice because it is a research-oriented
qguestionnaire that is very complex and has a long
application time.!*

As an example of easy-to-administer tools, we have
the Diagnostic Criteria for Temporomandibular
Disorders (DC/TMD), which is used for both research
and clinical practice and is currently considered the
gold standard, and the Fonseca Anamnesis Index
(FAIX), which is used to determine the severity of TMD
according to its signs and symptoms and has been
widely used as a screening tool since its validation.
However, these indices do not consider posture as a
variable to be included in the evaluation.'?

The growing relationship between posture
and temporomandibular dysfunction as
presented in literature® is notorious. Thus, the
Temporomandibular Dysfunction Evaluation Test
was proposed, consisting of five postural movements
(trunk flexion, right lateral tilt, left lateral tilt, right
lateral torsion, and left lateral torsion), in which the
evaluator performs these movements passively and
analyzing the presence of muscle limitations. This
test considers the posterior muscle chain tension
analysis, which aims to identify individuals with or
without temporomandibular dysfunction.

Since this is a test that has not been validated in
the literature, its validation is necessary before
implementing it in clinical practice or research
environments. Thus, this study aimed to validate the
Temporomandibular Dysfunction Evaluation Test in
terms of its diagnostic accuracy and to provide health
professionals with a validated tool that, in addition
to complementing the diagnosis of TMD, allows the
relationship with postural changes, enabling health
professionals to offer adequate treatment to the
population.
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Methods

A prospective, blind, diagnostic accuracy study was
conducted from October 2019 to March 2020. All
research participants signed the Informed Consent
Form (ICF), according to resolution 466/12 of the
National Health Council. CEP ICS-UFBA approved this
research under CAAE n°26305519.4.0000.5662.

This study was conducted to identify the agreement
between the research examiners to apply the
Temporomandibular Dysfunction Evaluation Test
better since it is an evaluator-dependent instrument.

The inclusion criteria used were individuals of both
genders aged between 18 and 59 years. As exclusion
criteria, individuals with stroke or who had undergone
oral and maxillary surgery, or individuals who had
facial trauma, presence of rheumatoid arthritis,
diagnosis of scoliosis, hip and spine degeneration,
who had undergone physiotherapy or orthodontic
treatment for temporomandibular dysfunction, who
presented tooth loss or were taking medication
(analgesics, anti-inflammatory, and muscle relaxants).

Initially, an evaluator applied a sociodemographic
questionnaire, and then the FAIx was used as the
gold standard in comparing the tests. This index
has ten items with possible answers: yes (10 points),
sometimes (5 points), and no (0 points), and its
classification is defined as no TMD (0 to 15 points),
mild TMD (20 to 45 points), moderate TMD (50 to 65)
and severe TMD (70 to 100 points). It was not possible
to use the CD/TMD, the current gold standard for
TMD diagnosis, because it was still being validated
during the collection period of this study.

After administering the tests, the participants were
analyzed with the TMD Assessment Test, in random
order, by three properly trained examiners, and
the evaluations occurred with a 15-minute interval
between examiners to avoid muscle stimulation and
not cause interference in the results.

According to Busquet's philosophy and theory of
muscle chains, posterior chain movements indicate
a relationship between posture and TMD, while the
anterior muscle chain indicates a relationship with
organ dysfunction or visual dysfunction.

To carry out the TMD Evaluation Test, the research
included one evaluator, who controlled the examiners;
three examiners applied the movement patterns
that cause tension in the posterior muscle chain
and determined the presence or absence of TMD.
The possible diagnosis for the instrument would be
negative, one cross (+) or two crosses (++). Those who
received from (++) in any movement pattern were
diagnosed with temporomandibular dysfunction,
and individuals who received (+) or negative were
considered without the presence of TMD, being (+)
indicative of mild muscle resistance to the movements
performed, not interfering in the diagnosis.

Importantly, the participants were identified from
their registration number, ensuring anonymity, and
the examiners were blinded from each other, as each
was in an isolated room, with no contact from one
examiner to the other.

The instructions for the test were: 1- The individual
should be in orthostatic position, with feet together,
barefoot, with a relaxed posture and looking straight
ahead; 2- The movements were performed only by the
examiner, that is, passively, and if the individual tried
to help the movement, it would be interrupted, and
the movement would start from the initial posture. The
movement was repeated as many times as necessary
for diagnosis; 3- If the individual wore glasses, he/she
should keep wearing them during the test.

To perform the TMD Evaluation Test (figure 1), the
examiner observed the posterior muscle tensions
produced by the following movements:

A- Flexion of the trunk or posterior tensions test -
promoting rolling of the participant's entire body
starting from the head and progressing slowly and
smoothly throughout the spine.
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B- Right and left lateral trunk tilts or lateral tensions test- allows for lateral tilting of the participant's entire body
starting from the head and progressing slowly and smoothly down the entire spine.

C- Right anterior twist and left anterior twist of the trunk or posterior oblique tension test - promotes anterior
twisting of the participant's entire trunk slowly and smoothly.

In the presence of intense resistance in any of these movements, the test should be stopped immediately.

Figure 1. Postures taken during the application of the Temporomandibular Dysfunction Assessment Test

B - LATERAL
TENSIONS TEST

All data evaluated were stored in excel spreadsheets, v2109, for later analysis. Statistical analyses were performed
using SPSS software, version 23.0. For comparison purposes with the results of the TMD Assessment Test, this
study recategorized the results of the FAIlx, since the FAIx offers four possible answers and the TMD assessment
test has a dichotomous outcome. The response no TMD in the FAIx remained the same in the recategorization,
and all other possibilities (mild, moderate, and severe TMD) were recategorized as "Presence of TMD."

The chi-square test was performed to analyze the sensitivity (% of individuals with TMD) and specificity (% of
individuals without the presence of TMD) in relation to the Fonseca Anamnesis Index, requesting the percentage
of a combination of the evaluation test in relation to the FAIx. We also analyzed the positive predictive values (PPV)
and negative predictive values (NPV), which means a prognostic value of, if the TMD test is positive or negative, the
probability of the person having or not having TMD.

The calculation was made using the chi-square, with the PPV as reference the percentage of positive tests for
the assessment test in relation to all positive tests, and for the NPV, the percentage of negative tests for the
assessment test in relation to all negative tests. A statistical significance of 5% was considered for all tests applied.

Reproducibility was analyzed by means of the agreement between the three examiners simultaneously, using
Fleiss' Kappa and Cohen's Kappa Index for 2x2 analysis. The Kappa index determines the proportion of observed
and expected agreement, considering Kappa <0 (Poor), 0-0.2 (Weak), 0.21-0.4 (Fair), 0.41-0.6 (Moderate), 0.61-0.8
(Substantial), >0.81 (Near perfect).™*
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Results

The sample initially consisted of 13 individuals, 3 of whom were excluded due to trauma to the face. The final
sample was composed of 10 individuals. The participants had a mean age of 26+2.6 years, and five were female
(50%), four were white (40%), eight were single (80%), five were physical therapy students (50%), seven participants
(70%) consumed alcohol and practiced physical activity in each item, as shown in Table 1.

Table 1. Sociodemographic characteristics of the studied sample

Variables n (%)

Gender

Female 5 (50%)

Male 5 (50%)
Race

White 4 (40%)

Brown 3(30%)

Black 3(30%)

Marital Status

Single 8 (80%)

Married 1(10%)

Divorced 1(10%)
Ocupation

Student 5 (50%)

Physical therapist 4 (40%)

Psychologist 1(10%)

Alcohol consumption
Yes 7 (70%)
Physical Exercise

Yes 7 (70%)

According to the Fonseca Anamnesic Index, eight individuals were diagnosed with the presence of TMD, while the
TMD Assessment Test identified nine participants with the presence of this dysfunction.

With regard to diagnostic accuracy, the percentage of individuals diagnosed with the presence of TMD, which
characterizes the sensitivity of the TMD Test was 100%, while the specificity value (or percentage of individuals
diagnosed without TMD) was 50%. The Positive Predictive Value was 88% and the Negative Predictive Value was
50%, as shown in Table 2.
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Table 2. Sensibility, Specificity, PPV and NPV of the TMD Test

FONSECA ANAMNESIC INDEX

Presence of TMD 8 1 9
TMD Assesment Test
No presence of TMD 0 1 1
TOTAL 8 2 10

Sensibility = 8/8 x100 = 100%; Specificity = 1/2 x 100 = 50%; Positive Predictive Value (PPV) = 8/9 x 100 = 88%);
Negative Predictive Value (NPV) = 1/1 x 100 = 100%

The analysis of overall agreement between the examiners Fleiss' Kappa test showed that there is reasonable
reproducibility between results (K = 0.26 [95% Cl; -0.099 - 0.617]; z=1.420; p>0.05), but not significant. Cohen's
Kappa test showed poor reproducibility between observers 1 and 2 (K= 0.11, p>0.05) and between observers 1
and 3 (K=0.11, p>0.05), and perfect reproducibility between observers 2 and 3 (K = 1.00, p<0.05).

Figure 2. Inter-rater accuracy

E=0,11; p>0.05 K=0,11, p>0,05

Discussion

The validation of diagnostic instruments is necessary to generate greater reliability and reproducibility of these
tools, which corroborates the objective of validation and reproducibility of this study. Diagnostic accuracy studies
aim to validate tests that accurately identify affected and unaffected individuals for a given dysfunction.

Compared to the FAIX, the TMD assessment test had perfect sensitivity, which means that the TMDAST can
diagnose TMD in people with TMD, a great tool used for diagnostic screening. However, the specificity of the
TMDAST was low, which means that the evaluative test can diagnose TMD in people who may not actually have
the dysfunction, which is said to be a false positive test.
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Itis important to note that the difference in specificity
between the tests was one participant. While the FAIx
detected two participants without TMD, the TMDAST
detected only one, generating this result of 50%.
That is, this proportion is overestimated and cannot
function as a true measure of the test's specificity,
requiring a larger sample.

Similar to the present study, a study conducted in 2001
to analyze the use of the Qualitative and Quantitative
Orofacial Pain and TMD Screening Questionnaire
found a sensitivity of 85.37% and specificity of 80%
for patients with muscle disorders of the orofacial
region (Kappa=0.45) and low sensitivity and specificity
for intra-articular disorders (Kappa=0.043).5 Despite
using an instrument that corresponds to the correct
diagnosis of temporomandibular dysfunction, these
authors indicate the need for a multidisciplinary
evaluation for patients presenting specific signs and
symptoms such as headaches, facial pain, and pain in
the auricular pre-auricular region, and joint clicking.

One study used the receiver operating characteristic
(ROC) curve to determine the diagnostic accuracy,
sensitivity, and specificity of the FAIx. Using the
total score of this instrument (0 to 100 points) as an
evaluation parameter, they found high diagnostic
accuracy in the FAIx for TMD diagnosis, presenting a
sensitivity of 86.30% and a specificity of 91.19%."

In 2018, authors would suggest avoiding the use of
analgesics to select patients with TMD or candidates
for intervention, as suggested in the present study
as exclusion criteria and include clinical tests on the
neck and shoulder girdle, thus taking analysis and
consideration of postural assessment into the context
of temporomandibular dysfunctions diagnosis, in
order to promote an improvement in the RDC/TMD
validation project.”

The low result in the test reproducibility may be
associated with each examiner's ability to perform

the test since there was a difference in agreement
between them. For example, we can see that
examiners 2 and 3 agree with each other in the
findings, but when each one was compared to rater 1,
a greater difference was found between the results,
suggesting that rater 1 disagrees with the others. With
this, we can infer two possibilities: examiner 1 may
be getting it wrong more than examiners 2 and 3, or
examiners 2 and 3, despite they agree, are getting it
wrong more than examiner 1.

The different results found in the examiners'
diagnoses can be explained by the fact that the
evaluative test for temporomandibular dysfunction
is a subjective and examiner-dependent evaluation.
Each person will perform the test according to their
abilities, and the result will be what he or she could
observe, which may have caused the difficulty of the
three evaluators in agreeing on the diagnosis.

Since the diagnosis of temporomandibular
dysfunction by the test depends on the evaluator
noticing or not the presence of resistance during the
performance of the proposed passive movements,
another reason that could influence this divergence
between the results could be the level of sensitivity
training of the evaluators to determine a possible
resistance in the body of the participants.

In a study conducted in 2009, the authors assessed
the reliability of a form for diagnosing the severity
of temporomandibular dysfunction, finding Kappa
results between 0.725 and 0.838 for the proposed
questions.” In 2014, researchers validated and
reproducibly a screening questionnaire for
temporomandibular dysfunction in adolescents,
finding Kappa values between 0.529 and 0.884."
However, the two studies used a questionnaire or
form as evaluation and performed the intra-examiner
validation, while this research had as instrument a
subjective evaluation test based on movements and
performed the inter-examiner reproducibility.
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In the present investigation, it is necessary to have
more training time to perform the test since, due to
the practice of the examiners, there is a divergence
between the diagnoses, with Kappa ranging from
poor to perfect. On the other hand, a study conducted
in 2021, in which the Helkimo Index was validated and
reproduced for the diagnosis of temporomandibular
dysfunction, obtained inter-examiner reproducibility
classified as moderate to substantial.®® However,
although this study showed a high Kappa, the Helkimo
Index, in addition to not assessing posture, was
validated to assess the severity of signs and symptoms
and did not provide diagnostic classification.?

In a study conducted in 2004, emphasis is given to the
importance of posture assessment in patients with
TMD. The temporomandibular joint is maintained
in the orthostatic position by a complex mechanism
involving the head, neck, and shoulder girdle muscles.
Therefore, any change in their conformation can
generate postural changes both in these specific
locations and in other muscle chains.”® Thus, in 2016,
a methodology measuring body posture and its
relationship with temporomandibular dysfunction
was validated and reproduced, evaluating deviations
in the frontal and sagittal planes, with excellent
inter-examiner results with Kappa > 0.87.2° However,
despite evaluating the association between TMD and
posture, it is not a study that can be easily applied
in clinical practice since it was evaluated by means
of digital measurement with a specific methodology
created to verify posture.

The limitations found in this study may be related to
the context of the COVID-19 pandemic, in which the
follow-up of this project underwent an interruption
leading to interference in the sample size of the study
and the training time of the raters. Thus, the authors
consider the sample size a contributing factor to high
sensitivity and low specificity value, thus requiring a
larger number of subjects.

Conclusion

The TMD Assessment Test (TMDAsT) showed very high
sensitivity, identified all individuals with TMD, and
can be an excellent screening tool for TMD. However,
as for reproducibility, this study points to the need
for intense and constant training of examiners to
perform the TMD evaluation test.
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