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ABSTRACT

OBJECTIVE: The aim of the study was to evaluate the fre-
quency of subgroups in a clinical setting of the patients 
with temporomandibular disorders (TMD) using ‘Diagnos-
tic Criteria for Temporomandibular Disorders (DC/TMD)’.

MATERIALS AND METHOD: A total of 128 patients with TMD 
(92 females and 36 males, mean age 33.5 ± 8.28) were in-
volved in the study. DC/TMD Axis I diagnosis criteria was 
used for the clinical examination of pain disorders and 
temporomandibular joint (TMJ) disorders. Also, in DC/
TMD Axis I, The TMD Pain Screener, focusing on pain 
within the last 30 days, was used. In DC/TMD Axis II evalu-
ation, the Jaw Functional Limitation Scale-8 (JFLS-8) was 
preferred to detect symptom severity and functional limi-
tations. The data analysis was conducted by using the 
Chi-square, Kruskal Wallis test, and the Bonferroni cor-
rection for the Mann-Whitney U test.

RESULTS: Out of 128 patients, 120 patients (93.75%) had 
TMJ disorders that were accompanied by muscle pain dis-
orders. The effect of gender and age on TMJ/muscle pain 
disorders was not significant (TMJ disorders; p=0.123, 
p=0.263; Muscle pain disorders; p=0.145, p=0.100, respec-
tively). According to JFLS-8, the limitation in mastication 
(item 1 and 2) and joint mobility (item 4) were major com-
plaints in the group of patients with ‘disc displacement 
without reduction with limited opening’ compared to the 
other TMJ disorders (p=0.001, p=0.004, p=0.007, p<0.008).

CONCLUSION: DC/TMD Axis I is a significant reference to 
clinicians in the diagnosis and evaluation of TMD. In DC/
TMD Axis II, JFLS-8 is an efficient instrument for the mea-
surement of functional limitation associated with tem-
poromandibular disorders.
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INTRODUCTION

Temporomandibular disorders affecting either temporo-
mandibular joint (TMJ), masticatory muscles and/or 
associated structures present with various symptoms. 
The most common symptoms are pain, joint noises, 
and mandibular dysfunction, which all affected the pa-
tient’s quality of life. Temporomandibular disorder does 
not always involve only one structure and patients may 
present overlapping signs and symptoms.1-3 A correct 
diagnosis is crucial for an appropriate understanding of 
the patient’s condition and for an accurate determina-
tion of treatment.4

The Diagnostic Criteria for Temporomandibular 
Disorders (DC/TMD) was developed by the Interna-
tional Network for Orofacial Pain and Related Dis-
orders Methodology (INFORM).5 It is the most recent 
evidence-based classification system for TMDs in two 
axes, for clinical and research purposes.6 DC/TMD Axis 
I was used for the clinical examination and for the di-
agnosis of pain disorders (myalgia, myofascial pain 
with referral, arthralgia, and headaches attributed to 
TMD) or temporomandibular joint disorders (disc dis-
placements with or without reduction, subluxation, and 
degenerative joint disease). DC/TMD Axis II screening 
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tools assess pain intensity, pain disability, jaw function-
ing, and psychosocial distress.5 Acceptable sensitivity 
and specificity for accurate diagnosis were observed 
both in pain disorders (sensitivity ≥0.86, specificity 
≥0.98) and temporomandibular joint disorders (sensi-
tivity of 0.80 and specificity of 0.97).5

The TMD Pain Screener is a simple and valid self-
report instrument and it is part of the DC/TMD Axis I 
protocol. It is developed for screening pain disorders 
within the last 30 days with sensitivity and specificity 
≥0.95.3,7 It consists of six items that evaluate the pain 
stimulated by function, movement, or parafunction. It 
also focuses on the identification of people with pain-
ful TMJ and headache.5,7 However, the DC/TMD Axis 
II focuses on the detection of pain-relevant psycho-
social and behavioral functioning.5 This part has five, 
simple self-reported screening instruments.5 The Jaw 
Functional Limitation Scale-8 (JFLS-8) is one of the five 
recommended by the Axis II self-report screening in-
strument, and it evaluates the limitations while chewing, 
opening the mouth, and making verbal and emotional 
expression.8,9 In this scale (JFLS-8), items one, two, 
and three assess the effectiveness of chewing while 
item four expresses the restriction in the mouth open-
ing and jaw mobility. Finally, items five, six, seven, and 
eight evaluate the limitation on verbal and emotional 
communication.9

The aim of this study is to evaluate the frequency 
of subgroups of TMD according to DC/TMD Axis I. The 
other goal of this study is to determine the pain-rele-
vant psychosocial and behavioral limitation with JFLS-8 
which is one of the DC/TMD Axis II instruments. 

MATERIALS AND METHOD

One hundred twenty-eight patients (92 females and 
36 males) aged 18 to 50 years (mean age: 33.5 ± 
8.28) with symptoms of temporomandibular disorders 
(the feeling of muscular tension or stiffness during the 
day, masseter and/or temporal muscle and TMJ pain, 
restricted mouth opening, and TMJ noises while jaw 
movement) participated in this study. Research was ap-
proved by the Ethics Committee of the Gazi University, 
Ankara (No: 25901600-217), and all participants signed 
a consent form prior to the start of the study. The study 
was carried out between April and October 2016. Each 
participant underwent a detailed and standardized clini-
cal examination and was given a Diagnostic Criteria 
for Temporomandibular Disorders (DC/TMD) Axis I as-
sessment. According to DC/TMD Axis I, the incisal re-
lationship of each participant, the presence of deviation 
or deflection when opening the mouth, the maximum 
amount of mouth opening, the amount of lateral and 
protrusive jaw movement, the presence of TMJ sounds 
during opening and closing of the jaw, and the pres-
ence of pain in the masticatory muscles during palpa-
tion were examined and subgroups of TMD was made 
according to the results obtained. In addition to clinical 
examination according to DC/TMD, TMJ was evaluated 

bilaterally in existing panoramic radiograph of all pa-
tients. Each examination was conducted by the same 
trained two oral and maxillofacial surgeons.

The TMD Pain Screener, which is part of the symp-
tom questionnaire for the DC/TMD Axis I, was used 
to investigate the presence or absence of pain in the 
jaw or temple area and pain or stiffness in the jaw on 
awakening within the last 30 days. In addition, the par-
ticipants were also asked about the factors that could 
change the severity of pain (such as chewing hard or 
tough food, opening the mouth, moving the jaw forward 
or to the side, holding teeth together, clenching, grind-
ing, chewing gum, talking, kissing, and yawning).

Jaw Functional Limitation Scale-8 (JFLS-8) was 
used in DC/TMD Axis II section in this study. JFLS-8 is 
aimed to evaluate functional limitation of the jaw. The 
restriction due to TMD is indicated in eight items and 
these include changes in jaw mobility (item four), masti-
cation (items 1-3), and verbal and emotional expression 
(items 5-8): 

Item 1: Chewing though food

Item 2: Chewing chicken (e.g. prepared in oven)

Item 3: Eating soft food requiring no chewing

Item 4: Opening wide enough to drink from a cup

Item 5: Swallowing

Item 6: Yawning

Item 7: Talking

Item 8: Smiling

The participants were asked to determine the re-
striction levels for the eight items mentioned in this 
scale during the last month. They were asked to score 
between 0 and 10 according to the severity of the re-
striction. If the participant had completely avoided activ-
ity due to pain, he/she was informed that he/she should 
score this item with 10 points. Results were recorded for 
evaluation and scores of JFLS-8 were evaluated in four 
groups to facilitate the statistical analysis: response 0, 
responses 1-3, responses 4-6, and responses 7-10.

Statistical analysis

The effect of gender and age variables on TMJ and Mus-
cle Pain Disorders in patients with different DC/TMD di-
agnoses was compared by means of a Chi-square test. 
The non-parametric Kruskal Wallis test was used due 
to non-normally distributed JFLS-8 scores. Following 
the Kruskal-Wallis test, the Bonferroni correction for the 
Mann-Whitney U test was used to detect specific symp-
toms that differed among other subgroups of TMD. All 
statistical procedures were evaluated using Statistical 
Package for Social Science (SPSS Inc, Chicago, IL), 
version 21.0 and MS-Excel 2007 (Microsoft Corp., Red-
mond, WA, USA).
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RESULTS

A total of 128 patients with TMD (71.9 % females, 25.1 
% males; age range: 18–50 years; mean age: 33.5 ± 
8.28 years) were included in this study and the collect-
ed data was analyzed. The results from the TMD Pain 
Screener showed that 12 patients (9.4%) had no pain in 
the jaw or temple area on either side, whereas 116 pa-
tients (90.6%) had intermittent or continuous pain dur-
ing the last 30 days. In the study, 97 patients (75.8%) 
reported pain or stiffness in their jaws on awakening. 
Pain in the jaw or temple area on either side had wors-
ened in the last 30 days by chewing hard or tough food 
(78.1%), opening the mouth or moving the jaw forward 
or to the side (75.8%), holding teeth together, clench-
ing, grinding, chewing gum (78.1%) and by activities 
like talking, kissing, yawning (82%).

The result of the question of whether the patients 
had any headaches that included the temple areas of 
their head in the last 30 days was assessed. Head-
aches in the temple area were reported by 53 patients 
(41.4%), consisting of 48 females and five males. The 
effect of gender on the presence of a headache was 
analyzed by Pearson’s chi-square test. Those who 
reported headaches including the temple area were 
mostly females and this relation was found to be signifi-
cant (the correlation coefficient (ρ) =0.349).

The results of DC/TMD Axis I clinical examination 
revealed either single diagnosis but mostly combined 
diagnoses as shown in Table 1. Among 128 patients, 
120 patients (93.75%) had TMJ disorders that were ac-
companied by muscle pain disorders. Only 26 patients 
had TMJ disorders that were not accompanied by any 

Table 1. Number of patients (n) with ‘TMJ Disorders’ and ‘Muscle Pain Disorders’ according to DC/TMD Axis I

TMJ Disorders

 D
D

w
R

 D
dw

R
w

IL

D
w

/o
R

w
LO

D
D

w
/o

R
w

/o
LO

S
ub

lu
xa

tio
n

D
D

To
ta

l

Muscle pain 
disorders

No muscle pain 12 1 8 1 1 3 26

Myalgia 30 4 5 1 1 5 46

Myofascial pain with 
referral

26 5 16 1 8 0 56

Total 68 10 29 3 10 8 128

DDwR: Disc displacement with reduction, DDwRwIL: Disc displacement with reduction with intermittent locking, 
DDw/oRwLO: Disc displacement without reduction with limited opening, 
DDw/oRw/oLO: Disc displacement without reduction without limited opening, DD: Degenerative diseases

Table 2. The effect of gender and age variables on TMJ and muscle pain disorders

TMJ Disorders Female
n (%)

Male
n (%)

18-32 years
n (%)

33-50 years
n (%)

Total
n (%)

DDwR 43 (33.6%) 25 (19.5%) 37 (28.9%) 31 (24.2%) 68 (53.1%)

DdwRwIL 9 (7.0%) 1 (0.8%) 5 (3.9%) 5 (3.9%) 10 (7.8%)

DDw/oRwLO 23 (18.0%) 6 (4.7%) 10 (7.8%) 19 (14.8%) 29 (22.7%)

DDw/oRw/Olo 3 (2.3%) 0 (0.0%) 0 (0%) 3 (2.3%) 3 (2.3%)

Subluxation 7 (5.5%) 3 (2.3%) 4 (3.1%) 6 (4.7%) 10 (7.8%)

DD 7 (5.5%) 1 (0.8%) 3 (2.3%) 5 (3.9%) 8 (6.3%)

p-value 0.123 0.263

Muscle Pain Disorders

No muscle pain 18 (14.1%) 8 (6.3%) 13 (10.2%) 13 (10.2%) 26 (20.3%)

Myalgia 29 (22.7%) 17 (13.3%) 26 (20.3%) 20 (15.6%) 46 (36.0%)

Myofascial pain with 

referral

45 (35.2%) 11 (8.6%) 20 (15.6%) 36 (28.1%) 56 (43.8%)

p-value 0.145 0.100

DDwR: Disc displacement with reduction, DDwRwIL: Disc displacement with reduction with intermittent locking,
DDw/oRwLO: Disc displacement without reduction with limited opening, 
DDw/oRw/oLO: Disc displacement without reduction without limited opening, 
DD: Degenerative diseases
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Table 3. The distribution of the answers [n (%)] given to the items of Jaw Functional Limitation Scale-8 (JFLS-8)

Items Responses

0 1-3 4-6 7-10

1. Chewing though food 3 (2.3%) 21 (16.4%) 40 (31.3%) 64 (50.0%)

2. Chewing chicken 
(e.g. prepared in oven)

10 (7.8%) 29 (22.7%) 43 (33.6%) 46 (35.9%)

3. Eating soft food
requiring no chewing

57 (44.5%) 37 (28.9%) 25 (19.5%) 9 (7%)

4. Opening wide enough 
to drink from a cup

48 (37.5%) 32 (25.0%) 27 (21.1%) 21 (16.4%)

5. Swallowing 59 (46.1%) 39 (30.5%) 19 (14.8%) 11 (8.6%)

6. Yawning 5 (3.9%) 16 (12.5%) 21 (16.4%) 86 (67.2%)

7. Talking 29 (22.7%) 35 (27.3%) 36 (28.1%) 28 (21.9%)

8. Smiling 35 (27.3%) 34 (26.6%) 36 (28.1%) 23 (18.0%)

muscle pain disorders. Myalgia was the most common 
muscle pain disorder among individuals with disc dis-
placement with reduction (DDwR). Myofascial pain with 
referral was the most prevalent muscle pain disorders 
in patients with disc displacement without reduction 
with limited opening (DDw/oRwLO) and subluxation. 
Disc displacement with reduction (53.1%) was the most 
commonly found TMD, followed by myofascial pain with 
referral (43.8%) and myalgia (36%).

The frequency of different DC/TMD Axis I diagnoses 
according to gender and age was shown in Table 2. The 
effect of gender and age on the DC/TMD Axis I diagno-
ses and presence of disorders were analyzed by Pear-
son’s chi-square tests and it was found to not be sta-
tistically significant (TMJ disorders; p=0.123,p=0.263; 
Muscle pain disorder; p=0.145, p=0.100; respectively).

Jaw functional limitation scale-8 was used to de-
tect the functional limitation due to the pain-associated 
TMD. The Cronbach’s alpha was found 0.84 for these 
eight items so, it has showed high reliability (Item 1: 
Chew though food, Item 2: Chew chicken (e.g. pre-
pared in oven), Item 3: Eat soft food requiring no chew-
ing, Item 4: Open wide enough to drink from a cup, Item 
5: Swallow, Item 6: Yawn, Item 7: Talk, Item 8: Smile). 
According to JFLS-8, the highest score in the limitation 
of jaw function was obtained during chewing tough food 
(50%), yawning (67.2%) (Table 3).

In this study, JFLS-8 scoring of TMJ disor-
ders according to DC/TMD was examined (Table 
4).Kolmogorov- Smirnov test was used to analyze the 
normality assumption. Due to non-normally distributed 
scores, the Kruskal–Wallis test was used for comparing 
six subgroups of TMJ disorders (DDwR:Disc displace-
ment with reduction; DdwRwIL:Disc displacement with 
reduction with intermittent locking; DDw/oRwLO:Disc 
displacement without reduction with limited opening; 
DDw/oRw/oLO:Disc displacement without reduction 
without limited opening; Subluxation; DD:Degenerative 
diseases). Following the Kruskal–Wallis test, the Bon-
ferroni correction for the Mann-Whitney U test was 

used to detect the specific items differed. A significant 
difference was observed between DDwR and DDw/oR-
wLO for the item 1, 2 and 4 of JFLS (p=0.001, p=0.004, 
p=0.007, p=0.008 respectively). Also, there was a signif-
icant difference in the comparison of DDwR with ‘DDw/
oRw/oLO (p=0.006, p =0.008) and DDwR withDD’ in 
terms of the item 5 of JFLS (p=0.005,p=0.008).

DISCUSSION

DC/TMD has dual axis system (Axis I and II).6 Diagno-
sis of common disorders in TMD is determined by Axis 
I physical examination. Axis II consists of psychosocial 
and behavioral analysis questionnaires. With Axis II, 
psychosocial and behavioral factors that affect the pa-
tient’s response to treatment can be evaluated.6 There-
fore, we used DC/TMD to determine the frequency of 
subgroups according to Axis I clinical examination in 
TMD patient population. Patients mostly exhibited com-
bined diagnoses. Results demonstrated that 26 patients 
with TMJ disorders had a single diagnosis, which cor-
responds to 20% of the patient population. This result 
is comparable to the results of the study where patients 
received 33% TMJ disorders reference DC/TMD diag-
nosis.10

Myalgia was the most common muscle pain disor-
der accompanying disc displacement with reduction. 
Myofascial pain with referral was the most prevalent 
muscle pain disorder in patients with DDw/oRwLO. In a 
previous study where RDC/TMD diagnoses were eval-
uated, 64.3% of patients received RDC/TMD diagnoses 
of more than one group, which is comparable with our 
results.11

DDwRwas the most frequent Axis I diagnosis, fol-
lowed by myofascial pain with referral (43.8%) and my-
algia. In the literature, muscle disorders predominate 
articular disorders.12,13 The conflicting results of our 
study may be related to the lack of heterogeneity of this 
relatively small patient population. However, compara-
bly lower frequency of muscle disorders has been re-
ported in a study of Asian patients with TMD.14
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JFLS-8

Items

TMJ Disorders Kruskal Wallis test

DDwR

(I)

DdwRwIL

(II)

DDw/oRwLO

(III)

DDw/oRw/oLO

(IV)

Subluxation

(V)

DD

(VI)

χ2 p-value Bonferroni-corrected 
Mann-Whitney U test

1 5.6176 6.5000 7.6970 6.6667 6.8000 5.8750 12.606 0.014* 0.001 (I-III**)

2 4.5588 4.3333 6.4242 6.3333 6.4000 5.8750 11.259 0.042* 0.004 (I-III**)

3 1.8235 0.5000 2.3939 5.0000 2.1000 3.3750 10.734 0.294 -

4 2.1471 0.6667 4.4242 6.3333 2.7000 3.7500 15.885 0.001* 0.007 (I-III**)

5 1.4265 1.3333 2.4545 6.0000 4.5000 2.8750 16.515 0.014* 0.006 (I-IV**)

0.024 (II-IV)

0.005 (I-VI**)

0.019 (I-V)

6 6.4412 7.6667 7.7273 8.0000 7.6000 7.0000 10.528 0.062 -

7 3.3382 3.1667 4.9394 2.0000 5.2000 4.2500 8.291 0.141 -

8 2.8971 3.5000 4.6970 2.3333 4.8000 3.8750 8.382 0.263 -

Table 4. Comparison of TMJ disorders by JFLS-8 scores

DDwR: Disc displacement with reduction, DDwRwIL: Disc displacement with reduction with intermittent locking,
DDw/oRwLO: Disc displacement without reduction with limited opening, DDw/oRw/oLO: Disc displacement without reduction without limited opening, 
DD: Degenerative diseases; *significant at the 0.05 level (Kruskal Wallis test), **significant at the 0.008 level (Bonferroni-corrected Mann-Whitney U test)

Demographic evaluation of the TMD patient popu-
lation showed that the prevalence of TMD in female 
patients was almost three times more common than 
in males. TMD is mostly seen in females because of 
hormonal, postural, emotional, and functional fac-
tors, in addition to the muscular structure and genetic 
predisposition.15-18 Similarly, the result of the present 
study indicates that the female gender is an important 
factor in the etiology of TMD. Prevalence of headaches 
including the temple areas of the head in the last 30 
days was also significantly higher in females.

The frequency and severity of signs and symptoms 
of TMD increase between the second and forth decades 
of life and are more common in females than males.19 
Han and Harrison20 reported that 30% of females be-
tween the ages of 20-40 have myofacial pain. On the 
other hand, Velly et al.21 reported that age is not related 
with myofacial pain. Similarly, in our study, the effect of 
age on muscle pain disorders was not significant.

Regarding pain, 90.6% of patients reported inter-
mittent or continuous pain in the last 30 days. Pain is 
the chief complaint in TMD in which patients seek treat-
ment. Pain is found to be aggravated mostly by activi-
ties like talking, kissing, yawning. Presence of TMD was 
found to be significantly associated with oral functional 
limitation. Today, the TMD Pain Screener can perform 
routine detection of pain-related TMD. It is a quick and 
simple method. According to the results of the TMD 
Pain Screener, the patient can be informed about the 
pathology and the dentist can take the appropriate pre-
cautions to reduce the risk of TMD, in order to keep 
the procedures as short as possible and to support the 
patient’s jaw during treatment.

DC/TMD Axis II instruments allow the evaluation of 
patients’ psychosocial and behavioral status. JFLS, one 
of the Axis II instruments, helps to assess limitations in 

mastication (item 1-3), jaw mobility (item 4), verbal and 
emotional expressions (item 5-8).

The items in this scale include daily activities in ev-
eryday life and determine the symptom’s severity and 
the limitations of the jaw’s movement. In patients with 
DDw/oRwLO, the functional limitation in the item 1, 2 
and 4 of the JFLS-8 was scored higher when compared 
to the patients with DDwR. Based on this result, the 
limitation in mastication and mobility were major prob-
lems in these patients. On the other hand, in patients 
with DDw/oRw/oLOand DD, the functional limitation in 
item 5, which defines the restriction on verbal and emo-
tional communication, was scored higher compared to 
patients with DDwR. According to these results, differ-
ent functional limitations with a wide range of degrees 
can be observed in each TMJ subgroups. The limitation 
of this study was related to the small sample size. In 
order to generalize and confirm these results, studies 
involving more participants are required.

CONCLUSION

The findings of this study show that DC/TMD is a di-
agnostic and useful method for identifying pain-related 
TMD patients. It can be used as an adjunct and addi-
tional tool for clinical and research purposes in the di-
agnosis of temporomandibular disorders with the evalu-
ation criteria in Axis I and II.
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Temporomandibular düzensizlik tanı 
kriterlerini kullanarak temporomandibular 
bozukluğu olan hastaların klinik 
değerlendirilmesi ve sınıflandırılması

ÖZET

AMAÇ: Bu çalışmanın amacı, ‘temporomandibular düzen-
sizlikler için teşhis kriterlerini (DC-TMD)’ kullanarak, tem-
poromandibular düzensizlik şikâyeti olan hastalarda kli-
nikte alt grupların dağılım sıklığını değerlendirmektir.

GEREÇ VE YÖNTEM: Çalışmaya, temporomandibular düzen-
sizlik (TMD) şikâyeti olan 128 hasta (92 kadın ve 36 erkek, 
yaş ortalaması 33.5 ± 8.28) dahil edildi. DC/TMD Eksen I 
tanı kriterleri ile ağrı bozuklukları ve temporomandibular 
eklem (TME) düzensizliklerinin dağılımı incelendi. DC/TMD 
Eksen I’de yer alan TMD Ağrı anketi (TMD Pain Screener) 
ile de son 30 gün boyunca mevcut ağrının incelemesi ya-
pılmıştır. Semptomların şiddetini ve fonksiyon kısıtlılığını 
belirlemek için DC/TMD Eksen II değerlendirme araçların-
dan biri olan ‘Çene Fonksiyon Kısıtlanma Skalası-8 (JF-
LS-8)’ tercih edilmiştir. Verilerin analizi Ki-kare, Kruskal 
Wallis testi ve Bonferroni düzeltmeli Mann-Whitney U testi 
kullanılarak yapılmıştır.

BULGULAR: Çalışmada 128 hastanın 120’sinde (%93.75) 
kas ağrı bozukluğuna eşlik eden TME düzensizliği vardı. 
Cinsiyet ve yaşın, TME/kas ağrı bozuklukları üzerine et-
kisi anlamlı değildir (sırasıyla, TME düzensizliği p=0.123, 
p=0.263; kas ağrı bozukluğu p=0.145, p=0.100). JFLS-8’e 
göre, diğer gruplarla karşılaştırıldığında ‘kısıtlı ağız açık-
lığı olan redüksiyonsuz disk deplasmanı’ grubunda, çiğ-
nemede zorluk (1 ve 2. maddeler) ve eklem hareketinde 
kısıtlılık (4. madde) majör şikayetler olarak bulunmuştur 
(p=0.001, p=0.004, p=0.007, p<0.008).

SONUÇ: DC/TMD Eksen I, TMD tanısı ve değerlendirilmesin-
de klinisyenler için önemli bir referans olup, DC/TMD Ek-
sen II’de JFLS-8, TMD’ye bağlı çene fonksiyon kısıtlılığın 
tespitinde etkin bir değerlendirme aracıdır.

ANAHTAR KELİMELER: Temporomandibular eklem bozukluk-
ları; temporomandibular eklem disfonksiyon sendromu; 
temporomandibular eklem disk


