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ABSTRACT

Introduction: The Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD) has become the
most widely used diagnostic protocol for research in temporomandibular disorders (TMD). The invalidity of RDC/
TMDin clinical application causes the revision of RDC/TMD to be the Diagnostic Criteria for Temporomandibular
Disorder (DC/TMD). The purpose of this study was to determine the differences in diagnosis of TMD between RDC/
TMD examination and DC/TMD Axis | on students of Faculty of Dentistry, Padjadjaran University. Method: The type
of thisresearchwas comparative survey approach using clinical examinations and questionnaires. The sample was
collected from 48 people using random sampling techniques. The diagnosis of TMD was obtained by filling in the
symptom questionnaire and clinical examination based on RDC/TMD Axis | and DC/TMD Axis |, whichis then en-
tered intothe RDC/TMD diagnosis algorithm and DC/TMD decision tree. Results: The results showed thatfrom 48
samples there were 36 (75%) people with the same diagnosis of RDC/TMD and DC/TMD, and 12 (25%) people
with different diagnoses between RDC/TMD and DC/TMD. Conclusions: Based on the results of the study, the

diagnosis of TMD based on RDC/TMD were still categorized the same as the diagnosis based on DC/TMD.
Keywords: temporomandibular disorders, Research Diagnostic Criteria Axis |

INTRODUCTION

The temporomandibular joint (TMJ) is a joint
that connectsthe mandible orlowerjawtothe skull
andregulatesjaw movement;'one ofthe mostcom-
plex, vulnerable,and highly used jointsin the move-
mentofthe humanbody.2Temporomandibularjoint
disorders (TMDs) are a term commonly used for
problemsrelatedtothe jawjoint,involvingthe mus-
clesof mastication, the TMJ andrelated structures
or both.2The prevalence of TMD is 40-60% of the
world's population.* The TMDs are mostcommon
in people ages 20-40years, andis more common
in women than in men.®

The Research Diagnostic Criteria for Tempo-

romandibular Disorders (RDC/TMD)hasbeenthe
most widely used diagnostic protocol for the re-
searchof TMDs sinceits publicationin 1992.6Then
in2010,arevised RDC/TMDwasdeveloped.”Diag-
nosis of RDC/TMD Axis | did not reach the target
set at sensitivity 0.70 and specificity 0.95.8 The in-
validity of RDC/TMD inclinical applicationledtore-
vision of RDC/TMD tobecome Diagnostic Criteria
for Temporomandibular Disorder (DC/TMD).°The
DC/TMD provides a comprehensive assessment
ofthe mostcommon TMDs, based on abiopsycho-
social model of chronic pain.®

Thetwomaingoals of DC/TMD aretoimprove
and standardize diagnostic groups for further re-
searchon TMDs,and toimproveclinicalcare.*The
differencesin clinical examination procedures for

RDC/TMDand DC/TMD are inthe location of pain,
static landmarks, mobility, TMJ examination, pal-
pation of muscles and TMJ."

The DC/TMD also consists of two axises,name-
ly Axis | which is the procedure for clinical exami-
nation, and Axis Il which is a questionnaire of di-
sease history and psychological factors.® Axis I DC/
TMD protocol is a very specific and reliable diag-
nostic criteria thatincludes valid screening for the
detection of pain-associated TMDs as well as valid
diagnosticcriteriafor distinguishingthose most as-
sociated with painfrom TMDs (sensitivity 0.86, spe-
cificity 0.98) and intra-articular disturbances (sen-
sitivity 0.80 and specificity 0.97). The Axis I proto-
colretains the original RDC/TMD screeninginstru-
mentplusanew instrumentforassessing jaw fun-
ctionand additional behaviorand psychosocialfac-
tors.®Based on the above background, this study
aimstoseeifthere are differencesinthe diagnosis
of TMDsbasedon RDC/TMDand DC/TMD exam-
inations.

METHODS

This type of research is a comparative survey
approachusingclinical examination and question-
naires. The population ofthe studywas preclinical
students ofthe 2015 Faculty of Dentistry, Padjadja-
ran University as many as 186 people. Sampling
employed random sampling technique.'? Accord-
ingto Fraenkeland Wallen'3,the minimum number
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of samples for this type of causal-comparison re-
search was 30.

Theinclusion criteria in this study were precli-
nical students class of 2015 Faculty of Dentistry,
University of Padjadjaran who were willing to par-
ticipate inthis study. Exclusion criteriawere 1) mo-
derate or have performed TMJ treatment, 2) has
experienced traumatothe TMJ within2months, 3)
currently taking non-steroidal anti-inflammatory
drugs, and 4) currently under dental treatment.

Tools and materials used 1) basicexamination
tools; 2)informed consentas the respondent's con-
sentform to participate in this study; (3) Axis | clini-
calexamination questionnaire,2010Revised RDC/
TMD diagnosis algorithm, Axis | clinical examina-
tion questionnaire,and DC/TMD decisiontree diag-
nosis;and (4)asheetofrecapitulation of examina-
tion data on the TMJ.

The procedures were 1) submitting ethical clear-
ancetothe Ethics Committee of Padjadjaran Uni-
versity; 2) calibrating the RDC/TMD and DC/TMD
Axis | examination; 3) screening students who met
predetermined criteria; 4) preparing toolsand ma-
terials to be used in research;5) explaining to the
respondent what would be done and the object-
ivestobe achieved;6)havingunderstoodand was
willing to follow all research procedures, the res-
pondentexpressed his/heragreement by signing
aninformed consentform;7) recording the identity
dataoftherespondents whohavefilled outthe ap-
proval letter; 8) examining TMD with RDC/TMD,
followed by DC/TMD examination; 9) recording the
data obtained in the examination sheet and then
processedthemusingthe 2010revised RDC/TMD
algorithm and DC/TMD decision tree.

RESULTS
Thisresearch was conducted from November

toDecember2018 at the Faculty of Dentistry, Uni-
versitas Padjadjaran Jatinangor afterreceivingan
ethical clearence letter No. 2/7/UN6.KEP/EC/2018
from the Health Research Ethics Commission of
Universitas Padjadjaran. The number of samples
were 48 studentswhowere selectedbasedon pre-
determined criteria. Table 1 showsthe distribution
ofthe sample by sexand age; the number of sam-
pleswere 39women (83.2%)and 9 men (16.8%).
Majority of the samples in this study were women
because the population of preclinical studentsfrom
the 2015 were mostly women.

Table 1 Distribution of samples by gender and age

Variable Category
Male Female Total
Gender 9 39 48
18.8% 81.2%  100%

20 2 22 23 34
Age 2 37 7 1 1 48
4.2% 77% 146% 21 21 100

From the 48 research samples, the results of
TMD diagnosis based onthe 2010 Revised RDC/
TMD and TMD/DC are seen at Table 2; the most
TMD diagnoses based on RDC/TMD identified
were disc displacementwith reduction (27%),then
myofascial pain (6.3%),and acombination of myo-
fascial pain and disc displacement with reduction
(6.3%).In23 people (47.9% ) none of the diagnoses
were found. The most TMD diagnoses based on
DC/TMD identified were discdisplacementwithre-
duction (27.1%), then the combination of myofa-
scial painand disc displacement with reduction as
many 6.3%, in 21 people (43.75%) found none of
the diagnoses.

Fromtheresults ofthe TMD diagnosis based
on the 2010 Revised RDC/TMD and DC/TMD,
conclusionswere drawnaboutthe similarities and

Table 2 Results of TMD diagnosis based on 2010 Revised RDC/TMD and DC/TMD Axis |

Diagnosis Results RDC-TMD DC-TMD

f % f %
la Myofascial Pain 3 6.3 1 2.1
Ib Myofascial Pain with Limited Opening 1 2.1 1 2.1
lla Disc Displacement with Reduction 13 270 0 0.0
lIb Disc Displacement without Reduction with Limited Opening 0 0.0 1 21
lic Disc Displacement without Reduction without Limited Opening 0 0.0 2 4.2
llla Arthralgia 1 21 13 271
lllb Osteoarthritis 0 0.0 0 0.0
lllc Osteoarthrosis 2 4.2 0 0.0
la, lla, llla 1 21 - -
la, lla 3 6.3 2 4.2
la, lla, lIb 1 21 - -
Id, lla - - 2 4.2
le, lic - - 1 21
None 23 47.9 3 6.3

Total 48 100.0 48 100.0
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Table 3 Comparison of TMD diagnosis results based on RDC/TMD and DC/TMD Axis

Comparison of TMD Diagnosis f % p-value
The same results of the diagnosis 36 75
Disc displacement with reduction 11 22.9
Myofascial pain 1 2.1
Arthralgia 1 2.1 0.0966
Degenerative joint diseases 2 4.2
No diagnosis found 21 43.7
Different diagnostic results 12 25%

Note: p-value is obtained from the results of the Wilcoxon-Mann/Whitney Test

anddifferences betweenthetwomethods.InTable
3,36 people (75%)had the same diagnosis, while
12 people (25%) had differentdiagnosis. The find-
ings ofthe diagnosis using the two methods were
then analyzed using the one sample Wilcoxon—
Mann/Whitney testmethod. Based on the results
of hypothesis testing with the Wilcoxon-Mann/
Whitney test, a p-value of 0.096 was produced.
This value was greater than the 0.05 significance
level, so the conclusion is that there was no diffe-
renceinthediagnosisresults between RDC/TMD
and DC/TMD Axis I.

DISCUSSION

Severalstudies have shownthat TMDs were
more common in women than in men.>'*'S This
may be due to hormonal factors which are one of
the factors causing TMDs. The TMDs have been
linkedtothe female hormonesthatdisruptthe pain
threshold. According to Menezes's, women's estro-
gen levels may lead to higher joint tissue tender-
ness, resultingina lower ability to withstand func-
tional stress. However, this contradicts Gray et al."”
which claims based onan epidemiological survey,
the number of women and men with TMDs show-
ed almost the same results in the population.

The samediagnosis between RDC/TMD and
DC/TMD was myofascial pain, disc displacement
with reduction, disc displacement without reduct-
ionwith limited opening, disc displacementwithout
reduction without limited opening, arthralgia, and
osteoarthritisalong with osteoarthrosis or degene-
rative joint diseases. The only diagnosis on RDC/
TMD and noton DC/TMD is myofascial pain with li-
mited opening. Meanwhile, the only diagnoses in
DC/TMD and no RDC/TMD were local myalgia,
myofascial pain with referral, headache attributed
to TMD, and disc displacement with reduction with
intermittent locking.

Thediagnosis of RDC/TMD Group llwas disc
displacementdivided intorightand leftjoints. How-
ever, for testing the hypothesis, it is not different-
iated so that it equates with the diagnosis of DC/
TMD which is not distinguished from right or left.

Thus, if the respondent has disc displacement in
onejoint, discdisplacementis detected. The diag-
nosis of RDC/TMD of osteoarthritis and osteoar-
throsis is also equated with the diagnosis of DC/
TMD of degenerative joint diseases, because os-
teoarthritis and osteoarthrosis representa subdi-
agnosis of degenerative joint diseases hypothesis
is not distinguished.

Basedon Table 2,the diagnosis forRDC/TMD
Group lwere 9peopleand DC/TMD were 10 peo-
ple. Todiagnose myofascialpaininRDC/TMD, itis
necessaryto have paininatleast3ofthe 20 areas
of muscle palpation.’* The RDC/TMD diagnostical-
gorithm for Group lis simpler than DC/TMD beca-
use there are only 2 subdiagnosis, while on DC/
TMD there are 5 subdiagnosis. Five subdiagno-
ses in DC/TMD Group | made the decision tree di-
agnosis in Group | more complicated than RDC/
TMD.

From the results of the diagnosis of Groupl,
therewasonly 1 personwho had the same diagno-
sis, namely myofascial pain. The discrepancy was
attributable to the greater number of subdiagno-
sesin DC/TMD Group|l.Newdiagnosesin DC/TMD
Group |, namely local myalgia, myofascial pain
with referral,and headache attributedto TMD led
toasignificantdifference in the diagnostic results
in Group | diagnoses. Headache attributedto TMD
was addedto DC/TMD becausethereisanincrea-
sing in evidence that several forms of headache
canoccur in association with TMD."® The differen-
tial diagnosis in this study was most pronounced
inGroup . The difference in detectinglocal myalgia
and myofascial pain was that in local myalgia the
absence of pain that extends beyond the palpa-
ted area, as opposed to myofascial pain.

The DC/TMD can be said to be more sensitive
indiagnosing Group | disorders because there are
more subdiagnosis. This is in line with Steenks'®
and Schiffman etalf which stated that DC/TMD is
very pain oriented. However, thisis notin line with
Look et aP° which stated thatthe RDC/TMD proto-
col can diagnose myofascial pain well.

Based on Table 2,the most common diagnosis
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fromthis study was discdisplacement with reduc-
tion. The prevalence of disc displacementwithre-
ductionincreases with age, 6% in childhood, about
34% in adolescents, and 31-34% in adulthood.?’
According to Farrar and McCarty?2, nearly 70% of
patients with TMDs experience discdisplacement.
Inthis study, 18 samples detected with disc displa-
cementwith reduction, 18 peopleinRDC/TMD and
17 people in DC/TMD. One of the symptoms of
disc displacement with reduction is an abnormal
mouth opening pattern, namely deviation.?®

All samples that experienced disc displace-
ment with reduction experienced clicking symp-
toms.Inmostcases, 70-80% TMJ clickingsoundis
caused bydiscdisplacementinvarious directions,
but mostly in anteromedial direction.2* Abnormali-
ties in joint structure and function, such as defor-
mationofjoint structures, and changes in synovi-
alfluid quality lead tojointsounds ontemporoman-
dibular. This abnormality causesincreasedfriction
between the joint elements, resulting in joint
sound.®

The most samples with the same diagnosis
between RDC/TMDand DC/TMD wasdiscdispla-
cementwith reduction sothat it can be said thatin
diagnosingthisdisease, RDC/TMDisstillreliable.
Thisisin line with Look et aP°and Lausten et aF®,
which stated that the reliability of the RDC/TMD
protocol can be trusted for the diagnosis of myo-
fascial pain, arthralgia, disc displacementwith re-
duction, and disc displacement without reduction
with limited opening. However, what distinguishes
betweenRDC/TMDand DC/TMD is the calculati-
on of the RDC/TMD diagnosis algorithm which is
divided into left and right joints.

Samples diagnosed with disc displacement
without reduction without limited opening on DC/
TMDwere not diagnosed with RDC/TMD. This is
in line with Look et a°which stated that the relia-
bility of RDC/TMD for disc displacementwithoutre-
duction without limited opening and osteoarthro-
sis was unreliable.

The undiagnosed sample with disc displace-
ment without reduction without limited opening
was caused by the calculation of the RDC/TMD
diagnosisalgorithmwhichincluded other combina-
tions, namely Maximum Assisted Opening and
Passive Stretch, namely Max 35 mm and Stretch
4 mm. This does not result in anydiagnosisinthe
RDC/TMD diagnosis algorithm. The DC/TMD de-
cisiontree diagnosisis simpler in diagnosing disc
displacementwithout reduction without limited o-
pening because thereis onlyaMaximum Assisted
Opening requirement of 40 mm. Thisdiagnosisin

DC/TMD alsodoes not take into account whether
the sample has clicked duringopening, closingthe
mouth, lateral movement, and protrusion move-
ment as in RDC/TMD.

Degenerative jointdisorders are confirmed by
the presence of joint crepitus sounds.?” Osteoar-
throsis is a subdiagnosis of degenerative joint dis-
easesin DC/TMD Group lll. Fromthis study, there
were 2 samples with osteoarthritis in RDC/TMD
Group lll,anddegenerative joint diseases. Thisis
not in line with Look et al° saying that RDC/TMD
cannotberelied uponin diagnosing osteoarthritis,
because samples can still be diagnosed using
RDC/TMD examination.

Bernhardtet al®found the prevalence of os-
teoarthritis ofthe TMJ jointon clinical examination
and MRI was 25% in the 20-49 years age group.
The sample of this study was 20-24 years old, so
itwasincludedinthe prevalence. Schmitter et a®
found thatthe prevalence of osteoarthritiswas 70%
in the 73-75 years age group.

Steenks'®said that RDC/TMD tends to result
in too many diagnoses leading to overtreatment.
This may be due tothe RDC/TMD diagnostic algo-
rithm that distinguishes the right and left joints in
Groups Iland Il thereby increasing the possibility
ofdifferential diagnosis between the right and left
joints. In this study, there was 1 personwhohad a
differentdiagnosisbetweentherightandleftjoints.
Overdiagnosisalsooccurredin 1 personwho was
diagnosed with myofascial pain and arthralgia. The
occurrence of overdiagnosis duetoRDC/TMD ar-
thralgiawas assigned to Group Il (other joint dis-
eases),while DC/TMD arthralgiawas assigned to
Group|l.Thus,itwasimpossible forasampletoex-
perience more than 1 diagnosis in one group.

Based on Table 2,there were 23 people and
21samples, respectively, whose diagnosis of TMD
was not found. In Table 1, it can be seen that the
age range of the sample in this study was 20-24
years.Factorsthatcause TMDs are psychological
factors, such as anxiety andstress, structural fact-
ors (occlusion), functional (bruxism), genetic fact-
ors, orthodontic treatment and external trauma.3°
According to Kindler et al®', psychological factors
can trigger muscle hyperactivity, followed by bio-
mechanical changes and pain. Psychologicalfac-
torscanalsolead to increased production of neu-
rotransmitters and serotonin, catecholamine im-
balance, which causes pain, especially pain inthe
temporomandibular region. Thisthing shows that
the possibility of stresslevelsinpreclinical students
fromthe 2015 Faculty of Dentistry, Universitas Pa-
djadjaran, is not too high.
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Inthis study, there were 21 people whowere not
detect TMDs. This suggeststhat TMDisless com-
monamong university students, asin the study of
Minghelli,*> who evaluated university studentsin
the health sector and found the prevalence of TMD
to be only 37.3%. However, this contradidicts the
study of Oliveira et al** on college studentsin Bra-
zil, where the prevalence was 68.6%.

Basedon Table2thereare48 samplesin this
study. The samples who had the same diagnosis
were 36 people (75%)and nodiagnosis was found
in 21 people. Meanwhile, the other 12 people or
25% found differentdiagnosisresults. This shows
thatRDC/TMD and DC/TMD show the same diag-

sults of differentdiagnoses sothatitcan be said to
be the same. This is in line with Reiter's* state-
ment, that there was no significant difference bet-
weenRDC/TMD and DC/TMD for Axis | diagnoses,
including Group | (muscledisorders), Group Il (disc
disorders),and Group lll (arthralgia, degenerative
jointdisease). However, this is not in line with the
statements which state that DC/TMD is more va-
lid than RDC/TMD.6:3%:3%6

The conclusion of this study is the diagnosis
of TMD basedon RDC/TMD s stillinthe same ca-
tegory as the results of the diagnosis of DC/TMD
with a similarity level of 75% which indicates that
the samediagnosis is stillmore dominant than the

nostic results are still more dominant thanthere-  results of different diagnoses.
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