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Streszczenie
Wstęp. Ważnym krokiem we wdrożeniu kryteriów 
diagnostycznych dla badań naukowych jest 
przeprowadzenie oceny wiarygodności zakresu ruchu 
żuchwy w przetłumaczonej i dostosowanej do polskich 
realiów wersji RDC/TMD. Materiał i metody. Łącznie 
123 dorosłych pacjentów skierowanych na konsultację 
zaburzeń stawu skroniowo-żuchwowego do Instytuty 
Stomatologii, UJ w Krakowie zaproszono do 
uczestnictwa w badaniu. Pacjentów poddano badaniu 
w dwóch sesjach z odstępem dziesięciodniowym, 
które przeprowadziło dwóch niezależnych badaczy. 
Badaniem objęto: ruchy pionowe (niewspomagane 
odwodzenie bez bólu, maksymalne niewspomagane 
odwodzenie, maksymalne wspomagane odwodzenie), 
maksymalne ruchy poziome w lewo, w prawo i do 
przodu. Wyniki. Dla większości pomiarów, ICC 
były wyższe niż 0,75, co wskazuje na bardzo wysoką 
wiarygodność. Wniosek. Wiarygodność zakresu 
ruchu żuchwy wg. Polskiej wersji RDC/TMD jest 
porównywalna z innymi badaniami na świecie.
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Abstract
Introduction. An important step in the implementation 
of the diagnostic criteria for scientific study is 
conducting reliability assessment of mandibular range 
of motion of the officially translated and culturally 
adapted Polish version of the RDC/TMD. Materials 
and Methods. A total of 123 adult patients who were 
referred for TMD consultation to the Dental Institute 
of Jagiellonian University in Cracow were invited to 
participate in the study. The patients were examined 
during two sessions with an interval of ten days by 
two examiners independently. The examination of the 
range of mandibular movements includes: vertical 
movements (i.e., unassisted opening without pain, 
maximum unassisted opening, maximum assisted 
opening), maximum horizontal movements to the left, to 
the right, and to the front. Results. For most measures, 
ICCs were larger than 0.75, which indicates excellent 
reliability. Conclusion. Reliability of mandibular 
range of motion of the Polish version of RDC/TMD is 
comparable with other world studies.
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Introduction
Temporomandibular disorder (TMD) is a 

collective term that embraces a number of clinical 
problems that involve the masticatory muscles, 
the temporomandibular joint (TMJ), and the 
associated structures.1 There are three essential 
features that are often called the “classic triad” 
of symptoms of TMD.1,2 Patients suffering 
from TMD most commonly reported pain in the 
temporomandibular region or in the masticatory 
muscles, and the pain is typically associated with 
chewing and other jaw functions. TMJ sounds 
are the second common symptoms of TMD. 
The third most frequently reported symptom is 
limitation in the mandibular range of motion, 
which is an important guideline in making a 
correct diagnosis according to the Research 
Diagnostic Criteria of Temporomandibular 
Disorders (RDC/TMD).3

The RDC/TMD is the most commonly used 
diagnostic system in scientific studies on TMD.4 
The official Polish translation of RDC/TMD 
criteria was published in 2008.5,6 Translations 
were formally made using the so-called 
translating procedures and back-translating. They 
have been culturally adapted and accepted by an 
international scientific consortium involved in 
defining standards for diagnosis and treatment 
in the field of TMD (International Consortium 
for RDC/TMD-based Research).7 According 
to the RDC/TMD, the mandibular range of 
motion includes: unassisted opening without 
pain, maximum unassisted opening, maximum 
assisted opening, laterotrusion to the right and 
to the left, and protrusion. Reduced values   of 
mandibular movements testify to prove the 
existence of an ongoing pathology in terms of 
TMJ or masticatory muscles, and are part of 
guidelines for the diagnosis RDC/TMD criteria.

Multiple studies have demonstrated an 
acceptable inter-observer reliability of mandibular 
range of motion.4,8-12 An important step in the 
implementation of the diagnostic criteria for 
scientific study is conducting reliability assessment 
of mandibular range of motion of the officially 
translated and culturally adapted Polish version of 
the RDC/TMD.

Materials and methods
Participants

A total of 123 adult patients, 24 men and 99 
women, who were referred for TMD consultation 
to the Dental Institute of Jagiellonian University 
in Cracow, Poland, between May 2011 and 
January 2012, were invited to participate in the 
study conducted by the study coordinator. They 
were all examined to see if they would meet the 
following criteria: 1) willingness to participate 
in the study, after giving a written consent, 2) 
one or multiple clinically confirmed subtypes of 
TMD, 3) no systemic disease possibly influencing 
TMD (eg., fibromyalgia, hypothyroidism, 
lapuserythematosus, scleroderma, Parkinson’s 
disease, lyme disease, dystonia), 4) no other 
orofacial disorders (eg., neuropatic pain, tension-
type headache, autonomic cephalalgias, migraines, 
psychogenic pain, myositis, infections, injuries), 
5) 18 years of age and older, 6) good understanding 
of the Polish language. 

Fifteen patients did not fulfill the inclusion 
criteria of the study. Seven of these patients 
suffered from endodontic pain, while eight of 
them did not report any pain complaints in the 
orofacial region but were referred to the Dental 
Institute because of limited mandibular movement 
or bruxism. Ten patients failed to return for the 
second examination. Thus, a total of 98 patients 
participated in the study. 

The study was conducted according to the 
principles of the Helsinki Declaration and approved 
by the Bioethics Committee of the Jagiellonian 
University No. KBRT/90/B/2010.

Study design
The patients were examined during two sessions 

with an interval of ten days. During the first session, 
the patients were examined by one examiner (i.e., 
the study coordinator), and during the second 
session by two examiners independently (i.e., the 
study coordinator and a second specialist). 

During both sessions, the TMD examination 
included the completion of the RDC/TMD 
questionnaire and the performance of the standard 
examination tests according to the RDC/TMD 
guidelines.3,5 The participants were instructed not    
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to provide the examiners with any information 
regarding their backgrounds or complaints during 
the second session. Between the two sessions, the 
patients did not receive any treatment. 

The examination of the range of mandibular 
movements includes: vertical movements (i.e., 
unassisted opening without pain, maximum 
unassisted opening, maximum assisted opening), 
maximum horizontal movements to the left, to the 
right, and to the front. RDC/TMD examination was 
performed according to the general instructions for 
RDC/TMD.

Based on clinical measurements obtained from 
the clinical survey, the RDC/TMD diagnostic 
system is divided into three groups: (I) muscle 
disorders, (II) disc displacements, and (III) 
arthralgia, osteoarthritis and osteoarthrosis. 

Group I: Muscle disorders – There are two 
subgroups of muscle disorders: IA Myofascial 

pain: pain of muscle origin, including a complaint 
of pain as well as pain associated with localized 
areas of tenderness to palpation in the muscle; and 
IB Myofascial pain with limited opening: which is 
the same as IA except that it also requires limited 
movement and stiffness of the muscle during 
stretching in the presence of myofascial pain. 

Group II: Disc displacements – There are three 
subgroups in this category: IIA Disc displacement 
with reduction: the disc is displaced from its 
position between the condyle and the fossa to an 
anterior and medial or lateral position, but reduces 
during full opening; IIB Disc displacement without 
reduction with limited mouth opening: a condition 
in which the disc is displaced from its normal 
position between the condyle and the fossa to an 
anterior and medial or lateral position, associated 
with limited mandibular opening; and IIC Disc 
displacement without reduction, without limited 

Table 1. Mandibular Range of Motion variables: Descriptive Statistics and INTRA ICCs Single Measures

Range of motion (mm)

Variable n Mean SD Min-Max ICC

Unassisted opening without pain 98 42.3 10.4 15-62 0.95

Maximum unassisted opening 98 45.6 7.9 24-62 0.96

Maximum assisted opening 98 49.8 6.8 30-64 0.96

Laterotrusion 196 10.5 2.3 3-16 0.79

Protrusion 98 5.3 1.9 0-10 0.85

Table 2. Mandibular Range of Motion variables: Descriptive Statistics and INTER ICCs Single Measures

Range of motion (mm)

Variable n Mean SD Min-Max ICC

Unassisted opening without pain 98 39.7 10.3 15-60 0.70

Maximum unassisted opening 98 45.0 15.9 26-62 0.92

Maximum assisted opening 98 48.6 7.1 30-64 0.97

Laterotrusion 196 10.4 2.3 4-16 0.81

Protrusion 98 5.1 1.8 1-10 0.88
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opening: a condition in which the disc is displaced 
from its normal position between the condyle 
and the fossa to an anterior and medial or lateral 
position, not associated with limited opening.

Group III: Arthralgia, osteoarthritis, 
osteoarthrosis – Also in this group, three subgroups 
can be distinguished: IIIA Arthralgia: pain and 
tenderness in the joint capsule and/or the synovial 
lining of the TMJ; IIIB Osteoarthritis: pain and 
tenderness in the joint capsule and/or the synovial 
lining of the TMJ, coarse crepitus in the TMJ and/ 
or tomograms showing pathology in the TMJ; and 
IIIC Osteoarthrosis: coarse crepitus in the TMJ 
and/or tomograms showing pathology in the TMJ.

Unassisted opening without pain of less than 
40 mm is part of the myofascial pain with limited 
opening. Maximum unassisted opening ≤35 mm is 
part of the diagnosis for disc displacement without 
reduction, with limited opening ˃35 mm is part 
of the diagnosis for disc displacement without 
reduction, without limited opening. Maximum 
assisted opening of 5 mm or more, greater than 
pain-free unassisted opening, is included in the 
diagnosis of myofascial pain with limited opening 
or disc displacement without reduction, without 
limited opening. However, if passive stretch 
increases opening by 4 mm or less over maximum 
unassisted opening it is part of the diagnosis for 
disc displacement without reduction, with limited 
opening. Contra-lateral excursion ˂7 mm is part 
of the diagnosis for disc displacement without 
reduction, with limited opening a ≥7 mm disc 
displacement without reduction, without limited 
opening.3

Statistical analysis
Intra-examiner and inter-examiner reliability 

of unassisted opening without pain, maximum 
unassisted opening, maximum assisted opening, 
horizontal movements to the left, to the right, 
and to the front were assessed by calculating 
intraclass correlation coefficients (ICCs) with 
absolute agreement. ICCs were used for continuous 
variables, following the recommendations of John 
MT.10 ICC values were interpreted according 
to Fleiss JL:13 ICC <0.4 = poor reliability,  
0.4≤ ICC ≥0.75 = fair to good reliability and  

ICC ≥0.75 = excellent reliability. For all continuous 
measures mean, standard deviation, and range 
were calculated.

Results
The mandibular range of motion variables are 

presented in Table 1. For most of these measures, 
ICCs were larger than 0.75, which indicates 
excellent reliability. Only for unassisted opening 
without pain, the inter-rater reliability ICC value 
could be considered as fair to good.

Discussion
Much discussion has been spent on inter-

observer reliability of the RDC/TMD. A whole 
inter-observer reliability of mandibular range 
of motion was reported to be excellent giving 
a similar result as in the following study.8-12 
Lower reliability has been reported for unassisted 
opening without pain, the inter-rater reliability 
ICC value could be considered as fair to good. 
The probable difference in inter-rater reliability 
pertaining to unassisted opening without pain is 
caused by muscle mobilization resulting from a 
clinical examination by two observers on the same 
day. Additionally, this difference may result from 
difficulties in measuring this value by observers, 
since patients who feel pain are probably not able 
to abduct the mandible in a repeatable manner. 
As the value of the measurement of unassisted 
opening without pain is a part of RDC/TMD 
diagnosis, myofascial pain with limited opening 
being the diagnostic subtype may result in a lower 
index of occurrence. As far as the authors are 
concerned, this is the first study that investigated 
the intra-rater reliability of mandibular range of 
motion. Different variables for mandibular range 
of motion, namely unassisted opening without 
pain, maximum unassisted opening, maximum 
assisted opening, maximum horizontal movements 
to the left, to the right, as well as frontal intra-rater 
reliability were found to show excellent results.

Conclusion 
Reliability of mandibular range of motion of the 

Polish version of RDC/TMD is comparable with 
other studies in the world.   
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