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Reliability of a questionnaire for diagnosing the
severity of temporomandibular disorder

Confiabilidade de um formulario para diagnéstico da severidade da disfuncao
temporomandibular

Campos JADB!, Goncalves DAG?, Camparis CM?, Speciali JG*

Abstract

Background: Temporomandibular disorder (TMD) is a collective term that encompasses many clinical problems involving the masticatory
muscles, temporomandibular joints (TMJ) and associated structures and it has high prevalence among populations. Objectives: Because
Brazilian studies have used the instrument proposed by Da Fonseca et al. (1994) to diagnose the severity of TMD, this study was conducted
to investigate and estimate the internal consistency and reproducibility of this method. Methods: We used a probability sampling design to
select 1230 participants over the age of 18 years who were living in the city of Ribeirdo Preto, SP, Brazil. The interviews were conducted by a
single interviewer over the phone. The internal consistency was analyzed by calculating the Kuder-Richardson coefficient (kr-20), and kappa
statistics (i) were used to estimate the reproducibility. Results: The internal consistency of the questionnaire was 0.5594, thus indicating that
validation was lower than desired. Questions 1, 2, 3, 6 and 7 had greater contribution towards the total kr-20 coefficient, and the consistency
of the instrument was higher when it was composed only of these questions (0.7044). “Good” and “Excellent” reproducibility was observed for
these same questions. Conclusions: Based on these data, it is suggested that the questionnaire proposed by Da Fonseca et al. (1994) should
be adapted to include only questions 1, 2, 3, 6 and 7 of the initial version. This would help improve the reliability of the instrument. The need for
validation studies must also be emphasized to ensure that the new version of the instrument has adequate psychometric characteristics.
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Resumo

Contextualizagdo: Disfuncédo temporomandibular (DTM) é um termo coletivo que engloba varios problemas clinicos envolvendo a musculatura
da mastigagéo, as articulagdes temporomandibulares (ATM) e suas estruturas associadas, com alta prevaléncia nas populagées. Objetivos:
Sabendo-se que estudos brasileiros vém utilizando o instrumento proposto por Da Fonseca et al. (1994) para diagndstico da severidade
desta disfuncéo, realizou-se este estudo com o objetivo de verificar e estimar a consisténcia interna e a reprodutibilidade do mesmo.
Métodos: O delineamento amostral adotado foi o probabilistico, e participaram 1230 individuos moradores da cidade de Ribeirdo Preto (SP),
maiores de 18 anos de idade. As entrevistas foram realizadas por um Unico entrevistador por meio de ligagdes telefénicas. Para estudo
da consisténcia interna, calculou-se o Coeficiente de Kuder-Richardson (kr-20) e para estimar a reprodutibilidade, utilizou-se a estatistica
Kappa (k). Resultados: A consisténcia interna do formulério foi de 0,5594, apontando para uma validagéo abaixo do desejado. Observou-se
maior contribuicao das questées 1, 2, 3, 6 e 7 para o coeficiente kr-20 total e maior consisténcia do instrumento quando composto apenas
pelas mesmas (0,7044). Observou-se reprodutibilidade “Boa” e “Otima” para as questées. Conclusdes: Frente ao exposto, sugere-se que
o formulério proposto por Da Fonseca et al. (1994) seja adaptado, ficando composto apenas pelas questdes 1, 2, 3, 6 e 7 da versao inicial,
colaborando, assim, para aumento da confiabilidade do instrumento. Deve-se ressaltar ainda a necessidade da realizagao de estudos de
validade para assegurar adequadas caracteristicas psicométricas a nova versao do instrumento.
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Introduction

Temporomandibular disorder (TMD) is a collective term
which embraces several clinical problems involving the mas-
ticatory muscles, temporomandibular joints (TMJ) and its as-
sociated structures or both. These changes are characterized
mainly by pain in the temporomandibular area or in the masti-
catory muscles, limitations or deviations in the jaw movement,
and TMJ sounds during the jaw function'.

The international literature includes a great amount of
tracer studies on TMD. The results of these studies vary
considerably due to the different methodologies applied,
to the characteristics of the populations and to the data
collection'”.

According to several studies published in different coun-
tries, TMD has shown a high prevalence in the populations®*!.
Agerberg and Inkapoo® verified that 88.0% of the 637 individu-
als showed signs and symptoms of TMD. Carlsson’ observed
a TMD prevalence varying between 6.0% and 93.0%. Pedroni,
Oliveira and Guaratini’ applied the Anamnesis Index (AI)
proposed by Da Fonseca et al.* and observed that 68.0% of
the sample of college students demonstrated some degree of
TMD. Gesch et al.'” observed a TMD prevalence of 51.8% in
a sample composed by 4,289 adult individuals. In a sample
composed by Brazilian students, Bevilaqua-Grossi et al."!
observed that 87.0% of the individuals demonstrated some
degree of TMD.

Several instruments for TMD diagnosis have been presented
in the literature, but there is no consensus diagnostic criterion.
Dworkin and Leresche' proposed the Research Diagnostic
Criteria for Temporomandibular Disorders (RDC/TMD) due to
the need to use an instrument which is universally accepted
and validated. This instrument identifies the complex inter-
action between the physical and psychological dimensions of
chronic pain and it develops into a double axis system in an
attempt to provide a reliable measurement of TMD signs and
symptoms (Axis I), as well as theist associated psychological
and psychosocial factors (Axis II).

However, this is quite an extensive instrument which
requires the presence of the individual for the TMD diag-
nosis. Therefore, the use of the RDC/TMD in great epide-
miological studies can become unviable depending on the
interview technique and/or on the available time for data
collection.

The Al proposed by Da Fonseca et al.?is one of the avail-
able instruments in Portuguese language for the character-
ization of TMD symptoms and it was developed to classify
patients according to the severity of those symptoms. These
authors studied its correlation with the Helkimo''* modified
Clinical Index (CI) and obtained a high positive correlation

(r=0.95). Based on these results, they recommended that
public health and screening services should use the Al to
trace TMD sufferers due to its simplicity, speed and low cost
even though it is not a diagnostic instrument of TMD as the
RDC/TMD. Thus, the Al would act as a preliminary TMD
tracing tool, and after the affected population was identified,
a more thorough investigation would be conducted with the
use of diagnostic instruments including a physical exam.
However, although several studies have used the AI'?, the reli-
ability of this instrument to detect the presence or absence of
TMD has not been investigated.

Thus, the present study was conducted with the purpose of
estimating the internal consistence and reproducibility of the
questionnaire proposed by Da Fonseca et al.? for the diagnosis
of TMD severity.

Methods
Participants

The sample design adopted was the stratified random
sampling. The strata were based on the census area and
sex. The sample size was established through the sampling
process for finite population. Based on the data showed on
the American Academy of Orofacial Pain (AAOP), the value
admitted for the expected TMD prevalence in the popula-
tion was set at 40%. The a level considered for the analyses
was set at 0.05 and the sampling error was set at 3%. Con-
sidering a 20% rate of absenteeism, the minimum sample
size was estimated at 1,230 individuals to achieve a power of
90%. Residents of the city of Ribeirdo Preto (SP), over the age
of 18, were randomly selected from the telephone directory
to take part in this study.

Instrumentation

The questionnaire proposed by Da Fonseca et al.* consists
of 10 questions that allow the answers “Yes”, “Sometimes” and
“No’, with scores of 10, 5 and zero, respectively. The sum of the
points classifies the interviewees in the following TMD catego-
ries: Absent (0 to 15 points), Mild (20 to 40 points), Moderate
(45 to 60 points) and Severe (70 to 100 points).

Based on the assertion'*®that TMD signs and symptoms
can be transitory and self-limiting over time and generally
characterized as intermittent, “yes” and “sometimes” were
considered positive answers to the existence of a sign or
symptom, as previously suggested by Bevilaqua-Grossi et al.".
Therefore, in the present study we opted to use a dichotomous
scale (yes or no).
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Procedures

The option of conducting the interviews over the phone
was based on the literature'*® taking into account that the
selected instrument is simple. The duration of interviews was
around ten minutes, which is less than what is suggested by
Rea and Parker* for a phone interview.

When the individual answered the phone, the researcher
identified himself and read a statement informing the resident
about the objective and content of the study and pointed out
the confidentiality of the details. Thus, the individual was able
to choose whether or not to take part in the study. This proce-
dure for participation consent was based on the advice for data
collection by telephone from the Research Ethics Committee
of Hospital das Clinicas of Faculdade de Medicina de Ribeirdo
Preto of Universidade de Sdo Paulo (protocol n° 4136/2002).
When a call was not answered or the individual opted not
to participate, a new phone number was randomly selected.
Thus, there was no sample loss. The phone calls were made by
a single trained examiner (k=0.92).

Statistical analyses

The internal consistency of the instrument was evaluated
using the Kuder-Richardson Coefficient (kr-20). The reliability
of each question was verified through the kr-20 calculation
when the referred question was excluded. If the obtained coef-
ficient was lower than the test’s kr-20 coefficient, this would
indicate that the question was good as it increased the test
reliability and vice-versa.

The calculated kr-20 score was compared with the thresh-
old usually considered adequate (kr>0.70)*. The mean correla-
tion between items was also observed. According to Streiner
and Norman®, this correlation must be higher than 0.20 for
questions to be considered adequate components of the
instrument.

Forty individuals were selected in a draw to answer the
questionnaire for the second time after 7 days. Kappa statistics
(k)*" were used to verify the reproducibility of the instrument’s
questions. Landis and Koch* standards were used to classify
the agreement scores. These patterns are shown in Table 1.

Table 1. Kappa value (x) and its classification according to Landis
and Koch?.

K Agreement
<0.00 Poor
0.00 1-0.21 Slight
021 F0.41 Fair
0.41 }-0.61 Moderate
0.61 |-0.81 Substantial
0.81 1.00 Almost perfect

The present study was conducted after the approval of the
Research Ethics Committee of Hospital das Clinicas of Facul-
dade de Medicina de Ribeirdo Preto (FMRP/USP) (protocol n°
4136/2002).

Results

The sample was composed by 599 female and 631 male in-
dividuals varying in age from 15 to 64 years, with a mean age of
38.3+13.76 years. Among the participants, 278 (22.60%) had no
TMD; 770 (62.60%) had mild TMD; 126 (10.24%) had moderate
TMD and 56 (4.56%) had severe TMD.

The internal consistency of the questionnaire proposed
by Da Fonseca et al’, evaluated by the kr-20 coeflicient, was
0.5594. This consistency was lower than desired. The reliability
of each question is shown in Table 2.

Although all of the questions demonstrated a reliability level
below what was desired, questions 1, 2, 3, 6 and 7 stand out in
Table 2 for the total kr-20 coefficient. When these questions
were eliminated, the coefficient had a significant decrease,
which indicates their great contribution to the reliability of the
instrument. Thus, for the new internal consistency analysis of
the instrument, the other questions were discarded and the
questionnaire consisted of only five questions (Table 3).

After the adjustment, there was an important increase in
the questionnaires internal consistency (0.7044). With this
kr-20 coefficient score, the questionnaire could now be consid-
ered a consistent method. Another aspect to be pointed out is
the adequate mean correlation between questions.

The intra-examiner reproducibility, verified by the « statis-
tics of each question, is demonstrated in the Table 4. The ques-
tions demonstrated “Good” and “Excellent” reproducibility,
which confers an adequate agreement level to the method.

Discussion

The questionnaire proposed by Da Fonseca et al.? has been
used in epidemiological studies of TMD. Therefore the accu-
racy of this measurement method should be studied to allow
the verification of the instrument’s capacity to evaluate the
intended object. In this sense, the reliability analysis is an ex-
tremely important stage and it can be accomplished through
the calculation of the internal consistency and reproducibility
of the instrument.

The questionnaire initially demonstrated a kr-20 of 0.5094
(Table 2), i.e. it was only able to measure 50.94% of the real
impact of TMDs on the studied population. When questions
4,5, 8,9 and 10 were excluded, this value increased to 70.44%
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Table 2. Kuder-Richardson (kr-20) coefficient for each item of the instrument proposed by Da Fonseca et al 2. Ribeirdo Preto, 2004.

Questions . . Mean ) kr-20
inter-item correlation
1. Do you have difficulty opening your mouth wide? 0.0883 0.4659
2. Do you have difficulty moving your jaw to the sides? 0.0918 0.4763
3. Do you feel fatigue or muscle pain when you chew? 0.0985 0.4957
4. Do you have frequent headaches? 0.1184 0.5471
5. Do you have neck pain or a stiff neck? 0.1203 0.5518
6. Do you have ear aches or pain in that area (TMJ)? 0.1037 0.5101
7. Have you ever noticed any noise in your TMJ while chewing or opening your mouth? 0.1074 0.5198
8. Do you have any habits such as clenching or grinding your teeth? 0.1227 0.5573
9. Do you feel that your teeth do not come together well? 0.1395 0.5934
10. Do you consider yourself a tense (nervous) person? 0.1361 0.5864
Scale Test 0.1127 0.5594

Table 3. Kuder-Richardson (kr-20) coefficient for each item of the adapted instrument by Da Fonseca et al 2. Ribeirdo Preto, 2004.

Questions L Mean . kr-20
inter-item correlation
1. Do you have difficulty opening your mouth wide? 0.2856 0.6153
2. Do you have difficulty moving your jaw to the sides? 0.2979 0.6292
3. Do you feel fatigue or muscle pain when you chew? 0.3212 0.6544
6. Do you have ear aches or pain in that area (TMJ)? 0.3506 0.6835
7. Have you ever noticed any noises in your TMJ while chewing or opening your mouth? 0.3585 0.6909
Scale Test 0.3228 0.7044

Table 4. Kappa statistics (i) and its classification for each item of the adapted instrument by Da Fonseca et al.2. Ribeirdo Preto, 2004.

Questions K Agreement
1. Do you have difficulty opening your mouth wide? 0.787 Substantial
2. Do you have difficulty moving your jaw to the sides? 0.725 Substantial
3. Do you feel fatigue or muscle pain when you chew? 0.771 Substantial
6. Do you have ear aches or pain in that area (TMJ)? 0.805 Substantial
7. Have you ever noticed any noises in your TMJ while chewing or opening your mouth? 0.838 Almost perfect

(Table 3), which shows a considerable improvement in the
identification of TMDs. This score change can be attributed
to the fact that these questions were not consistent enough
to compose the instrument. Thus, we suggest a questionnaire
composed only by questions 1, 2, 3,6, 7.

These five questions are among the ones suggested by the
AAQP for the initial TMD screening. In agreement with AAOP
recommendations, a positive answer to at least one of these
questions can justify a more comprehensive evaluation if it
represents a concern to the patient or if it is considered as clini-
cally significant by the physician'.

Lobezzoo and Lavigne® also point out limitations in the Al
and suggest that questions 8 and 10, which intend to evaluate
parafunctional habits and stress perception, respectively, are not
good predictors of the diagnosis of TMD severity. In contrast,
Bevilaqua-Grossi et al."! considered that questions 4 and 5, which
intend to evaluate the headache and nape pain or torticollis, re-
spectively, are also poor predictors of the TMD severity.

After the reorganization of the questionnaire, the repro-
ducibility study was conducted. The literature suggests, for a
reproducibility study, an interval of up to one month between
the two applications; however, it should be pointed out that
the reproducibility should be evaluated within the context of
the study.

The TMD investigation requires a significant decrease in
the interval between the measures due to the intermittent
characteristic of its signs and symptoms, leading to periods
of improvement and even remission of the disorder. For that
reason, an interval of just one week was chosen for this study.
In Table 4, we see that all the questions demonstrated an ap-
propriate reproducibility.

Considering that epidemiological and clinical TMD studies
are subject to several errors associated mainly with method-
ological aspects™, it is very important to evaluate the internal
consistency and the reproducibility of instruments in order to
make a correct TMD diagnosis.
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Therefore, it is suggested that the questionnaire proposed by
Da Fonseca et al.? should not be discarded as it possesses use-
ful characteristics for epidemiological studies such as simplicity,
speed, low cost and the possibility of data collection over the tele-
phone. However, the challenge of obtaining a reliable and valid
instrument for TMD tracing in populations must still be met, and
the suggestion of the Al adaptation put forward by this study is
only the first step in the search for an appropriate instrument as
it is still necessary to study the validity of this adaptation.
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