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Introduction
Temporomandibular joint disorders (TMD) refer

to a group of heterogeneous pain and dysfunction
conditions involving the masticatory system,
which reduces the quality of life of sufferers [1]. It
is increasingly accepted that physical indicators of
oral morbidity and the patient’s perception of oral
conditions contribute to the description of oral
health status. Both the objective part, which is
accessible to the healthcare professional, and the
subjective part, which is experienced by the
patient, are complementary, not antagonistic. As
two faces of a coin, they belong together and
cannot be separated in clinical practice or
research [2].
Patient-centred measures of symptom severity

and functional status are important complements
to traditional outcome measures, such as
radiographic or physical examination parameters
[3]. In consideration of the complex
aetiopathogenesis and multiplicity of symptoms

of TMD, a standardized diagnostic system with a
good intra- and inter-examiner reliability is
strongly required. The introduction of the
Research Diagnostic Criteria for
Temporomandibular Disorders (RDC/TMD) by
Dworkin & LeResche [4] aimed to standardize the
diagnosis and classification of the different clinical
forms of TMD, among different races and
countries. They proposed a set of research
diagnostic criteria for TMD (RDC/TMD) which is
divided in two parts: Axis I  and Axis II. Axis I
allows a physical diagnosis to be made based on
pathophysiology; it was developed to standardize
and compare clinical studies on the most
commonly occurring subtypes of TMD. Axis II
emphasizes psychological classification; it is
composed of a history questionnaire including
measures of depression, somatization and a
graded chronic pain scale. RDC/TMD is widely
used, but there is only one  Italian reference [5]. 
This paper describes 1) the development of an

Development of a reliable and clinically useful Italian version of the Axis II of
the Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD)
Ludovica Antonella Macrì1, Valeria Deli2, Roberto Deli1

1Department of Orthodontics, Università Cattolica del Sacro Cuore, Roma Italy; 2Private practice
Correspondence to:  Ludovica A. Macrì, Via dei Gracchi, 39, 00192  Rome, Italy. E-mail: ludovica.macri@tiscali.it   

Abstract
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Italian version of the Axis II, conceptually
equivalent to the US-English version, easy to
understand and to answer for Italian TMD patients,
and 2) the evaluation of the instrument’s
reliability. 

Materials and methods
According to the previously described

methodology [6], we submitted the Axis II
questionnaire to the stages of the validation
process through translation, cultural adaptation
and testing phases.

Translation 
The questionnaire was translated into Italian by

two independent mother tongue translators and
by one physician. These two Italian translations
were analysed for the cultural characteristics of
Italian people and were merged into one version.
Then this version was back-translated into English,
compared with the original text, and checked for
inconsistencies. This is one of the stages of the
process of validity checking: to make sure that the
translated version reflects the same item content
as the original version  [7]. 
After approving the Axis II definitive Italian

version, we tested the questionnaire on patients.
Although an Italian version of this questionnaire

was already available[8], it wasn’t assessed for
validity and reproducibility and translation was
not performed according to the accepted
translation process. The version resulting from the
translation process here described is quite
different from the previous version. Another
version is included in the website of the
International Consortium for RDC/TMD-based
pain research, but no mention about validation is
reported. 

Outcomes Tool
The History questionnaire includes 31

questions covering information such as to
demographics and psychosocial assessment [9].
The measures include the Graded Chronic Pain
Scale, developed to provide a quantitative index
for assessing the impact of chronic pain. Chronic
pain severity is graded according to hierarchical
classes from 0 to IV reflecting the severity and
impact of TMD on interference with usual
functioning at home, work, or school and
incorporating disability days (loss of work days)
because of TMD pain [10,11].
Grade 0 = no TMD pain and no-related disability;

Grade I= low pain intensity and low pain-related
disability; Grade II= high pain intensity and low
pain-related disability; Grade III= moderately

limiting disability; and Grade IV= severely limiting
disability. Grades III and IV are typically associated
with high pain intensity and TMD-related lost
work days [9]. 
The psychological status was assessed through

depression and non-specific physical symptom
scores measured with subscales of the Revised
Symptom Checkist-90 (SCL-90-R) [12]. Depression
scores - q20, items b, e, h, i, k, l , m, n, v, y, cc, dd, ee,
plus “Additional Items” f, g, q, z, aa, bb, ff -  reflect
the extent of self-reported subdued mood, feeling
sad, loss of interest in social activities, work,
appetite and libido. Somatization scores (non-
specific physical symptoms)- q20, items a*, c, d*, j*,
o*, p*,r, s, t, u, w, x – reflect the predisposition to
report numerous non-specific physical symptoms,
the tendency to seek medical treatment and
emotional disturbance.
There is also a jaw disability checklist,  a

composite of 12 items concerning limitations in
activities related to mandibular functioning,
which measures the number of activities limited.  

Validity
Construct validity: the construct validity of the

new instrument was tested on 34 consecutive
TMD patients referred to our department and a
healthy group (without TMD symptoms)
composed by 34 subjects randomly selected
among the staff of the Catholic University Dental
school - 14 male, 20 female, mean age 34,62 years
(SD 11,04 range 21-59 years). The sample size of
the groups was calculated based on an α level set
at 99% and power of 80% to detect the 95% of
TMD patients with a specificity of 60%. The power
analysis showed that 33 subjects in each group
were required. 
The TMD sample included 7 patients with intra-

capsular derangement and 27 with muscle
disorders (6 male, 21 female, mean age 33,72
years; SD 12,89 range 19-58) (Table 1).  Patients
and healthy subjects younger than 18 years of age
were excluded being several questions difficult to
understand or inappropriate, in accordance with
outcome research movement [9]. Each subject
filled in the History questionnaire. The
questionnaire was administered in the waiting
room before any contact with the physician (to
avoid influence of the physician). Time requested
and any difficulties completing the questionnaire
were recorded for each patient; after filling in the
questionnaire, each patient was interviewed
about comprehension of the questions and about
the questionnaire in general. Comprehension was
assessed in a scale from 1 to 5 where 1= excellent,
2= very good, 3= good, 4= fair and 5= poor.
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A group of experts predicted that subjects with
no TMD or facial pain, no mandibular disability, no
joint clicking or other sounds and no muscular
derangement would have lower Axis II scores
than persons with these conditions and/or poorer
oral health. 

Reliability
In order to assess the reproducibility (test-retest

reliability), twenty out of 68 respondents (13
healthy and 7 TMD subjects) were asked to fill in
the questionnaire 3 weeks after the first time. This
time interval was selected for the test-retest
because the respondents should have remained
stable and, in addition, they were unlikely to
remember how they answered the first time [13]. 

Statistical Analysis
Statistical analysis was performed by using the

STAT-SOFT (Tusla, OK, USA) package. 
Internal consistency was assessed by calculating

the Cronbach coefficient alpha for the entire scale
in the 34–healthy subjects and 34-patient cohorts.
An alpha of 1.0 represents perfect internal
consistency, 0.9 is considered excellent, 0.8 is
considered good, and 0.7 is considered acceptable
[14,15]. 
Since ordinal or nominal scales were used for

measurement, non-parametric analyses were
performed: the reproducibility of the domains was
assessed with the use of the Spearman-Brown test-
retest reliability test, Wilcoxon matched pair test,
Sign test and 2x2table Chi Square test according
to the data types. Moreover, correlation of the
initial and test-retest scores of the Axis II was also
measured with the Spearman rank correlation
coefficient as an additional measure of
reproducibility.

Results 
The patients found no difficulty in filling in the

questionnaire: the mean time required is 5,7
minutes (range 3-10 minutes); the distribution of

comprehension value and education level is
showed in Table 2. 
The internal consistency (measured with the

Cronbach coefficient alpha) of the overall final
questionnaire was excellent: 0.95. 
Reproducibility was very good: measured with

the Spearman rank correlation coefficient, the r
value was 0.91; measured with Spearman-Brown
test-retest analysis, the coefficient value was 0.94. 
For the subjects with TMD, 17% exhibited

dysfunctional chronic pain (Grade III and IV) and
mean impairment in daily living due to facial pain
was rated as 2,2 for impact on overall daily
activities. Thirty-three percent  of symptomatic
subjects reported that they had been kept from
normal activities 1 or more days in the last six
months because of facial pain, and 17% reported
10 or more disability days. 
In the TMD group the most frequently reported

activities impaired by TMD were yawning (83%),
eating hard foods (62%), and chewing (45%). The
mean number of limited activities was 3,2. The
sample group reported no chronic TMD pain or
impairment in daily living due to facial pain.
For the healthy subjects, the depression score

was normal in 59% of the sample, moderate in
32%, and severe in 9% (total mean value=0,55;
SD=0,52); the somatization score was normal in
41%, moderate in 38%, and severe in 21% (total
mean value=0,74; SD=0,60).
Conversely, for the TMD patients, depression

score was normal in 39% of the sample, moderate
in 33%, and severe in 28% (total mean value=0,72;
SD=0,56). The somatization score was normal in
33%, moderate in 22%, and severe in 45% (total
mean value=1,12; SD=0,87). Comparisons of the
occurrence of depression and somatization (sum
of the moderate and severe classes according to
the Axis II classification) between control and
patient groups showed no significant differences
(2x2 chi square test). Figure 1 shows the
comparison data between TMD and healthy Italian
patients.
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Table 1. Overview of data-collection methods, sample populations by age,  gender, and type of investigation.

*The questionnaire was administered in the waiting room before any contact with the physician

•3 weeks after the first time
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Discussion
Traditionally, there has been a tendency to treat

the oral cavity as an autonomous anatomical
landmark, which happens to be located within the
body and, as such, the oral cavity has been seen as
separate to the body and the individual [16].
Fortunately, during recent decades there has been
growing interest in quantifying those
consequences of oral disease which affect
function, comfort and ability to perform everyday
activities. In fact, systematic knowledge about the
consequences of disease is important to evaluate
how pathologies and treatments can change
patients’ lives from the social and psychological

point of view.
Since their introduction in 1992, the RDC/TMD

have been widely used in clinical research settings
around the world where TMD and orofacial pain
are managed [17].
Multiple-language versions of the same

psychometric instrument are increasingly needed
[18], but simply translating an English version
word-to-word into another language is not
adequate to account for linguistic and cultural
differences [19]. The adaptation between one
culture and another requires the most precise
attention to conceptual equivalence and the
ripples of meaning associated with a word [20]. 
Such cultural and language adaptations are
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Table 2. Distribution of comprehension value and educational level in the TMD sample and in the healthy  control group (CG).

Figure 1. Comparison data between healthy and TMD patients’ depression and somatization scores.
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useful in local settings and they benefit
international collaboration and communication.
In addition, and no less importantly, successful
cross-cultural adaptation provides evidence for a
measure’s construct validity [2].
This study was designed to adapt the original

English-language Axis II version to the Italian
cultural environment and to investigate its
psychometric properties in typical populations.
The results were considered sufficient for the
instrument’s use to discriminate subjects with
different levels of chronic pain and to evaluate
changes in depression and somatization.
No de novo development of special Italian items

has been performed.
We evaluated our Italian version on an

heterogeneous population composed by healthy
and dysfunctional patients to evaluate the
reliability. In fact, as previously reported by the
authors who developed Axis II: ”Reliability is at
the core of valid or useful diagnostic procedures,
and if reliability is low, validity cannot be
determined” [21].
The mean age was similar in the healthy and

TMD groups, as well as the education level.
Questionnaire comprehension was good in both
groups. Concerning the questions about ethnicity,
marital status and income level we believe that
they are inappropriate for the Italian socio-
cultural context and for the Italian privacy law. We
included this part in the Italian version but we
believe that it will not be used in most clinical
studies. In fact, in cross-cultural adaptation
process consideration should be given to the
acceptability of the content to the target
population [22]. 
The face validity of the measures is confirmed

because there is good reason to expect that TMD
cases are different in several aspects than control
sample. In fact, depression and somatization was
higher in the TMD group than in the healthy; this
confirms the hypothesis of many authors [23-27]
that TMD is highly  correlated with depression. 
Note that we didn’t evaluate reliability or

relationship between the jaw disability checklist and
the other aspects of the RDC/TMD, this issue has
been discussed by previous authors in studies which
did not specificallly test for these elements [4]. 
So, we can say the Axis II Italian version

appeared reliable and it could be useful to assess
TMD patients and to standardize the data
acquisition in this relevant and common disease. 
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