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ABSTRACT

Background: Temporomandibular disorders (TMDs) comprise of a variety
of clinical signs and symptoms such as joint sounds, muscle tenderness,
joint tenderness, deviation, deflection, pain on mouth opening, protru-
sive, lateral movement and limited mouth opening which can be the re-
sult of trauma, stress, gum chewing, hard food biting habits, bruxism, long
dental appointment. This study was aimed to determine the prevalence
of temporomandibular disorders in Nepalese population in Eastern Nepal.

Methods: The study was performed from May 2018 to Oct 2018. All the
patients who came to the Department of Oral Medicine and Radiology,
Nobel Medical College and Teaching Hospital (NMCTH) and health camps
in Eastern part of Nepal were included. The self-administered questions
were asked to the subjects about demographic data, different signs and
symptoms of TMDs and etiological factors responsible for it.

Results: More than two thirds of the study sample (83.96%) in the present
study had one or more clinical signs and symptoms of TMDs. Deviation of
mandible on mouth opening and clicking sound made up the highest per-
centage. Females were reported to have significantly higher prevalence
of TMDs signs and symptoms than male. Disc displacement was the most
prevalent disorder followed by myofascial pain and degenerative joint dis-
order.

Conclusions: The results of this study show that a significant percentage
of the population has signs and symptoms of TMDs. Measures should be
taken to prevent and treat TMDs in this part of the world.

INTRODUCTION

Temporomandibular joint (TMJ) is one of the most
intricate joints, composed of glenoid fossa of the
temporal bone and the head of mandibular condyle,
articulating disk associated with muscles and liga-
ment. Mandibular movement occurs as a complex
series of interrelated three dimensional rotational
and translational activities. It is determined by the
combined and simultaneous activities of both TMJ.
2Temporomandibular disorders comprises of a va-

riety of clinical signs and symptoms confined to the
TMJ and/ or related structures (masticatory mus-
culature, bone and facial structures) which include
clicking, crepitus, muscle tenderness, joint tender-
ness, deviation, deflection, pain on mouth opening,
protrusive, lateral movement and limited mouth
opening (less than 40 mm), jaw locking, and disloca-
tion, referred pain /headache and morning joint /
muscle stiffness etc. TMDs can be the result of trau-
ma, stress, gum chewing, hard food biting habits,
bruxism, and long dental appointment. It has been

JCMC/ Vol 9/ No. 3/ Issue 29/ Jul-Sept, 2019 .



reported that prevalence of TMDs ranged from
19% to 92.1%, the most affected age group varied
between 20 years to 50 years with a female predi-
lection. 3The clinical diagnostic criteria developed
by several researches have been used to diagnose
the TMDs, these include Helkimo index (HI), RDC/
TMD criteria, craniomandibular index (CMI) and
Fonseca’s anamnesis index (FAI).* Recently new re-
fined and modified version of RDC/TMD is produced
known as diagnostic criteria for temporomandibular
disorders (DC/TMD).> The present study aimed to
estimate the prevalence rate of TMDs among Nep-
alese population in Eastern part of Nepal, through
individual examination.

METHODS

An observational descriptive study was carried out
between May 2018 and October 2018.0ut of all
the patients who attended the Department of Oral
Medicine and Radiology, Nobel Medical College and
Teaching Hospital (NMCTH) and patients who at-
tended various camps in Eastern part of Nepal orga-
nized by (NMCTH) during this period were screened
for sign and symptoms for TMDs based on DC/TMD
criteria. Those patients who had at least one symp-
tom of TMDs were included in this study. Subjects
having permanent dentition, age above 18 vyears,
Nepalese nationality and cooperative subjects were
included in this study. Subjects with previous history
of orthodontic treatment, craniofacial anomalies,
systemic, musculoskeletal or neurological disorders
and those who did not sign the consent form were
excluded from this study.The patients from camp
with positive findings for TMDs were asked to come
to our hospital for radiographic evaluation and eval-
uation of craniofacial anomalies, systemic, musculo-
skeletal or and neurological disorders. The provision
of investigation was made free by NMCTH. Those

patients who did not come for evaluation were also
excluded from the study. Finally, 1584 subjects were
included in this study. The subjects were divided
into three groups depending on their age as follows:
Group I- <30 years, Group II- 31-50 years, and Group
llI- more than 50 years.

An approval for this study was obtained from the
Institutional Review Committee (NMCTH).The sub-
jects were required to sign an informed consent
before their participation in the study. After obtain-
ing demographic data, self-administered questions
were asked to the subjects to obtain symptom (his-
tory) and sign (examination) based on the DC/TM-
Dcriteria.> Different symptoms/history related to
TMDs such as joint pain, muscle pain, referred pain
/headache, joint sound and morning joint /muscle
stiffness were asked. The patients were also asked
about the causative factors responsible for TMDs
such as history of trauma, stress, gum chewing, hard
food biting habits, bruxism. and long dental ap-
pointment.

The subjects were examined by two investigators
(to decrease bias) for different signs of TMDs such
as clicking, crepitus, muscle tenderness, joint
tenderness, deviation, deflection, pain on mouth
opening, protrusive, lateral movement and limited
mouth opening(less than 40mm). The subjects were
also examined for malocclusion as a causative factor.
Panoramic radiograph were taken to rule out
degenerative joint disorders, subluxation and
ankylosis.Data was analyzed using SPSS version 24.
Test done are descriptive, Chi square test.

RESULTS
The demographic details have been summarized in
Table 1.

Table 1: Distribution of study subjects according to age and gender

<30 205 28.51 254 29.36 459 28.98
31-50 380 52.85 410 47.4 790 49.87
>50 134 18.64 201 23.24 335 21.15
Total 719 100 865 100 1584 100
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Among 1584 study subjects, 1330 (83.96%) subjects tion, 532 (73.99%) males and 798 (92.25%) females
had TMD which was found to be highly significant had TMD (Table 3).
(p<0.001) (Table 2). Regarding gender-wise distribu-

Table 2: Distribution of study subjects according to presence /absence of TMD based on age

Present 417 90.85 727  92.03 186 55.52 1330, 83.96
Absent 42 9.15 63 7.97 149 44.48 254] 16.04] <0.001**
Total 459 100 790 100 335 100 1584 100

*-Significant (p<0.05), **-Highly significant (p<0.001), NS- Not significant (p>0.05)

Table 3: Distribution of study subjects according to presence /absence of TMD based on gender

Pres-

i 532 73.99 798 92.25 1330 83.96
Absent 187 26.01 67 7.75 254 16.04 | <0.001**
Total 719 100 865 100 1584 100

*_Significant (p<0.05), **-Highly significant (p<0.001), NS- Not significant (p>0.05)

Table 4: Distribution of study subjects according to presence of sign and symptoms based on gender

Clicking Present| 508 70.65 645 74.57 1153 72.79 0.081 NS
Absent 211 29.35 220 25.43 431 27.21
Cripetus Present 25 3.48 14 1.62 39 2.46 0.014%*

Absent 694 96.52 851 98.38 1545 97.54
Muscle tenderness Present| 318 44.23 354 40.92 672 42.42 0.185 NS
Absent 401 55.77 511 59.08 912 57.58

Joint tenderness Present| 206 28.65 184 21.27 390 24.62 <0.001**
Absent 513 71.35 681 78.73 1194 75.38

Referred pain Present| 213 29.62 241 27.86 454 28.66 0.439 NS
Absent 506 70.38 624 72.14 1130 71.34

Deviation Present| 463 64.39 576 66.59 1039 65.59 0.837 NS
Absent 256 35.61 289 33.41 545 34.41

Deflection Present| 102 14.19 85 9.83 187 11.81 0.007*

Absent 617 85.81 780 90.17 1397 88.19
Pain on opening mouth Present| 225 31.29 295 34.1 520 32.83 0.235 NS
Absent 494 68.71 570 65.9 1064 67.17

Limited mouth openingPresent| 105 14.6 96 11.1 201 12.69 0.036*
Absent 614 85.4 769 88.9 1383 87.31
Stiffness of joint Present| 98 13.63 64 7.4 162 10.23 <0.001**

Absent 621 86.37 801 92.6 1422 89.77
*-Significant (p<0.05), **-Highly significant (p<0.001), NS- Not significant (p>0.05)
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On evaluation of clinical sign and symptoms based
on gender (Table 4),joint tenderness and stiffness of
joint was found to be highly significant (p <0.001)
while crepitus, limited mouth opening was signifi-

cant (p<0.01).Similarly, clicking, crepitus, muscle
tenderness, deviation, limited mouth opening,
stiffness of joint was found to be highly significant
(p<0.001) based on age (Table 5).

Table 5- Distribution of study subjects according to presence of sign and symptoms based on age

Clicking

Present

373 [ 81.26 | 650 |82.28 | 130 |38.81| 1153 | 72.79 | 86.69 | <0.001**
Absent | g¢ | 1874 | 140 |17.72| 205 |61.19| 431 |27.21| 13.31
Cripetus Present| 5 | 044 | 13 | 165 | 24 | 716 | 39 | 246 | 2.93 | <0.001**
Absent | 457 19956 | 777 |98.35| 311 |92.84| 1545 |97.54 | 97.07
Muscle Present| 136 |29.63 | 412 |52.15| 124 |37.01| 672 |42.42 | 50.53 | <0.001**
tenderness Absent
323 | 70.37| 378 |47.85| 211 |62.99| 912 |57.58| 49.47
Joint Present| 105 |22.87| 187 |23.67| 98 [29.25| 390 |24.62 | 29.32 | .081 NS
tenderness Absent
354 |77.13| 603 |76.33| 237 |70.75| 1194 | 75.38 | 70.68
Referred pain Present| o5 5097 | 256 [32.41| 102 |30.45| 454 |28.66| 34.14 | .121NS
Absent | 363 | 79.08| 534 |67.59| 233 |69.55 | 1130 | 71.34 | 65.86
Deviation Present| 33g |73.64| 593 |75.06| 108 |32.24 | 1039 | 65.59 | 78.12 | <0.001**
Absent | 151 | 2636 | 197 |24.97| 227 |67.76| 545 |34.41| 21.88
Deflection  Present| 57 |1547| 62 | 7.85 | 68 | 203 | 187 |11.81| 14.06 | <0.001**
Absent | 40y | 87,58 | 728 |92.15| 267 | 79.7 | 1397 | 88.19 | 85.94
Pain on Present| 177 |27.67| 288 |36.46| 105 [31.34| 520 |32.83| 39.1 | <0.001**
opening mouth Absent
332 [72.33| 502 |63.54| 230 |68.66| 1064 | 67.17 | 60.9
Limited mouth Present| 45 | 98 | g5 [10.76| 71 |21.19| 201 [12.69 | 15.11 | <0.001**
opening Absent
414 | 90.2 | 705 |89.24| 264 |78.81| 1383 |87.31| 84.89
Stiffnessof  Present| 5 | 566 | 97 [12.28| 39 |11.64| 162 |10.23 | 12.18 | <0.001**
ot
join
Absent | 433 | 9434 | 693 |87.72| 296 |88.36| 1422 |89.77 | 87.82

*-Significant (p<0.05), **-Highly significant (p<0.001), NS- Not significant (p>0.05)

The presence of causative agents from history based
on age (Table 6) was found to be highly significant
with regards to bruxism, malocclusion, stress, gum
chewing, hard food biting habits (p<0.001). Similar-
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ly, stress and hard food biting habit was highly signif-
icant (p<0.001) and malocclusion and trauma were
significant (p<0.01) with regards to gender (Table 7).



Table 6- Distribution of study subjects according presence of causative factors based on age

Present| 33 7.19 154 19.49 39 11.64 226 14.27
Bruxism <0.001**
Absent| 426 92.81 636 80.51 296 88.36 | 1358 | 85.73
Present| 65 14.16 103 13.04 14 4,18 182 11.49
Malocclusion <0.001**
Absent| 394 85.84 687 86.96 321 95.82 1402 88.51
Present| 11 2.4 22 2.79 14 4.18 47 2.97
Trauma 0.313 NS
Absent| 448 97.6 768 97.21 321 95.82 | 1537 | 97.03
Present 12 2.61 57 7.22 38 11.34 107 6.76
Stress <0.001**
Absent| 447 97.39 733 92.78 297 88.66 | 1477 | 93.24
Gum Present| 86 18.74 156 19.75 5 1.49 247 15.59
. <0.001**
chewing Absent| 373 81.26 634 80.25 330 98.51 | 1337 | 84.41
Hard food Present| 451 98.26 783 99.11 278 82.99 | 1512 | 95.45 <0.001%*
biting habits | Apsent| 8 1.74 7 0.89 57 | 17.01 | 72 4.55 '
*-Significant (p<0.05), **-Highly significant (p<0.001), NS- Not significant (p>0.05)

Table 7- Distribution of study subjects according to presence of causative factors based on gender

Bruxism Present 103 14.33 123 14.22
Absent 616 85.67 742 85.78 1358 85.73

Malocclusion Present 105 14.6 77 8.9 182 11.49 0.003*
Absent 614 85.4 788 91.1 1402 88.51

Trauma Present 31 4.31 16 1.85 47 2.97 0.004*
Absent 688 95.69 849 98.15 1537 97.03

Stress Present 83 11.54 24 2.77 107 6.76] <0.001**
Absent 636 88.46 841 97.23 1477 93.24

Gum chewing Present 120 16.69 127 14.68 247 15.59] 0.921NS
Absent 599 83.31 738 85.32 1337 84.41

Hard food biting |Present 701 97.5 811 93.76 1512 95.45 <0.001**

habits Absent 18 25 54 624 72 455

*-Significant (p<0.05), **-Highly significant (p<0.001), NS- Not significant (p>0.05)
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Table 8- Distribution of study subjects according to DC / TMD based on age

Myofascial ~ |Present | 106/23.09) 220 27.85 53/15.82 379 23.93 <0.001**

pain Absent | 353[76.91 570[72.15 282[84.18 1205 76.07 71.5

Disc Present | 298 64.92] 483/61.13] 70 20.9] 851 53.72 63.98 <0.001%*

displacement Apcent | 161/35.080 307/38.86 265 79.1 733 46.28 36.02

Degenerative Present 2| 0.44 6| 0.76| 48 14.33 56 3.54 4.21/<0.001**

joint disorder Apcent | 457/99.56 784/99.24] 2878567 1528 96.46 95.79

Others Present 11 2.400 18/ 2.28] 15 4.48 44 2.78 3.31/0.102 NS
Absent | 448 97.6 772(97.72] 320/95.52] 1540 97.22 96.69

*-Significant (p<0.05), **-Highly significant (p<0.001), NS- Not significant (p>0.05)

Table 9- Distribution of study subjects according to DC / TMD based on gender

Myofascial Present 158  21.98 25.55 379 23.93

pain Absent 561 78.02 644, 74.45 1205 76.07 71.5

Disc Present 311 43.25 540 62.43 851 53.72 63.98 <0.001**

displacement |Apsent 408 56.75 325 37.57 733 46.28 36.02

Degenerative |Present 30 4.17 26 3.01 56 3.54 4.21) 0.210 NS

joint disorder [Apsent 689  95.83 839 96.99 1528 96.46 95.79

Others Present 33 4.59 11 1.27 44 2.78 3.31 <0.001**
Absent 686/ 95.41 854  98.73 1540 97.22 96.69

*-Significant (p<0.05), **-Highly significant (p<0.001), NS- Not significant (p>0.05)

The distribution of study subjects according to the
DC/TMD based on age groups and gender (Table
8,9) showed that myofascial pain (with or without
referral), disc displacement and degenerative joint
disorder to be highly significant (p<0.001).

DISCUSSION

One paramount cause for orofacial pain is TMDs.
The term TMD has been described as a cluster of
disorders characterized by a group of many sign and
symptoms such as anomalous sound like clicking and
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crepitus, deviation, deflection, pain in joint, pain in
muscles of mastication, pain during mandibular mo-
tion, limited mandibular motion etc. Various etiolo-
gies have been proposed such as bruxism, trauma,
stress, developmental disorders, infections etc.*

This study showed the prevalence rate of 83.96%.
The prevalence rate from different studies were
found to be 19%-92.1% containing at least one TMD
symptoms.?The prevalence of TMD symptoms and
signs in non-patient populations is highly variable,



mostly due to the different criteria and populations
studied as well as a different way of daily habits.'?

In various studies female predominance were clear-
ly noted®®2°while one study had shown no genders
difference.’® This study in accordance with many
other studies has shown significantly higher fe-
male predominance. The higher prevalence of TMD
among females might be cognate to gender physi-
ological differences, such as hormonal variations,
lower muscle structure and pain threshold, psycho-
social differences and environmental factors but
still, need to explore.' Sexual hormones especially
estrogen perform a paramount role in the painful
sensation in the muscles of mastication, TMD patho-
genesis, the pain threshold and its tolerance varies
according to the menstrual cycle phase.'* 1

As estrogen is a peril factor for TMDs and other
craniofacial pain conditions, studies with animals
and humans have shown that it can have a periph-
eral and central action in pain modulation. It is also
seen that sexual hormones and estrogen receptors
regulate the sensitivity of the trigeminal neurons or
somehow influence on the pain trigeminal pathways
(or in the spinal trigeminal nucleus).>1®

The tendency for the signs and symptoms of TMDs
to decrease with age was established in the present
study, which is in accordance with many other stud-
ies.!”!8 One study had shown that the disc displace-
ment and muscle pain is more common in younger
age group while degenerative joint disorder is com-
mon in older age group, to which our study confirms.
Another study has shown that propensity for the
signs and symptoms of TMDs to increase depends
on age but this result was due to increased preva-
lence of degenerative joint disorder in this specific
study.

The clicking sound was the most prevalent sign in
most studies.*%°Alhussini et al concluded headache
to be a major symptom’, while Karthik et al showed
masticatory muscle pain and difficulty in mouth
opening to be more common.® But in most of stud-
ies clicking is one of the most common symptoms
followed by deviation and muscle pain.”#* While
one study showed that limitation and deviation of
the temporomandibular joint (TMJ) were the least
prevalent. ®In our study clicking (72.8%) was the

most common sign followed by deviation (65.60%)
and muscle pain (42.42%).

The distribution of study subjects between age
groups and gender showed that disc displacement
(54.16%) was the most prevalent disorder. This was
in accordance with many other studies.>*! While
myofascial pain was the most common subgroup of
TMD in non-patient populations.? %

TMDs have many possible etiological factors such as
trauma, stress, bruxism, malocclusion, orthodontic
treatment, gum chewing, hard food biting habits,
parafunctional habits.?* Many researches have been
done to investigate the relation of these etiologic
factors in cognation to TMDs. Our study showed
a very paramount cognation of TMDs with hard
aliment biting. In Nepal, hard aliment biting habits
are traditional and very prevalent. Hard Nepalese
pabulum includes Chura, Pustakari, Chhurpi, Sukuti,
Sekuwa, dry/half cooked beans, peas, legumes. Bit-
ing on hard food has a significant effect on muscles
and TMJ. Studies have suggested that anterior disc
derangement can be associated with chewing hard
food.®

This study has confirmed a significant association of
stress/anxiety to TMDs in accordance to other stud-
ies.® 26 Emotional stress has an influence on mus-
cular activity and occlusion. When the individual is
submitted to an emotional overload, clenching of
teeth may be initiated which in turn produces circu-
latory changes in the muscles of mastication or com-
pression on the pain receptors as a consequence
of which the fluid increase in the muscle compart-
ment.?’

There are studies which showed different predispos-
ing factors which are most responsible for TMDs like
occlusal discrepancies with loss of posterior teeth,
trauma, clenching, premature contact in protrusive
movement and bruxism, malocclusions such as pos-
terior crossbite, anterior open bite, Angle Class Il
and Il malocclusions, and maxillary overjet.” %% 2

A study was conducted on subjects with normal den-
tal occlusion and function to evaluate the effect of
bolus hardness on the jaw-elevator muscle activity
and kinematics of mastication. The results showed
that EMG peak amplitude of both the masseter and
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anterior temporalis muscles was higher for the side
of the bolus but the contralateral side increased its
activity significantly more than the ipsilateral side
when the hardness of the bolus increased. This
proves the effect of hard bolus on muscles.*°

Masticatory muscle pain can be elicited experi-
mentally by excessive jaw functions like intense
and prolonged clenching and chewing. Intense and
prolonged clenching and chewing lead to a reduc-
tion of blood flow in the masticatory muscles result-
ing in localized hypoxia which leads to immediate,
ischemia followed by accumulation of metabolites.
These metabolites results in muscle pain.3! This
study showed significant relation of hard food biting
with prevalence of TMDs.

The limitation of this study include inability to incor-
porate population from all over Nepal and failure
to perform MRI of the affected joints to differenti-
ate between various forms of disc displacement.
Also the genetic screening was not done to rule out
genetic disorders. In view of higher prevalence of
TMDs in Nepalese population, all the oral clinician
should do a proper evaluation of temporomandibu-
lar joint specially when there is history of hard food
biting. There is a need of further research so that
TMDs can be avoided by early intervention.

CONCLUSION

This study showed a paramount percentage of pop-
ulation affected with TMDs. The prevalence rate
was much higher than some other studies with fe-
male predominance. Clicking was the most common
sign and symptoms while disc displacement was the
most prevalent disorder. The results of the study
showed a paramount cognation of hard food biting
to the TMDs.
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