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Abstract

Objective: Clicking, popping, and crepitation is the most common 
symptom of Temporomandibular Disorders (TMD). TMD can be caused 
by tooth loss, and tooth loss is widespread among the elderly.
Material and Methods: This research is using a correlational 
analysis with a cross- sectional study approach. Tooth loss was 
divided into six regions (R1, R2, R3, R4, R5, R6) and joint sounds 
were divided into four categories (clicking, popping, crepitation, 
normal).

Result: Multinomial logistic regression analysis test for overall tooth loss 
showed a p-value of 0.000 in clicking and crepitation, and for popping, 
it has a p-value of 0.248. The results of tests on six regions of tooth loss 
obtained a p-value of 0.017 at R1 for clicking sound and p-value of 0.014 
at R2 for crepitation. This showed that clicking and crepitation had a 
significant correlation with the amount of tooth loss (p<0.05).
Conclusion: The amount of tooth loss has a significant relationship 
with clicking and crepitation of Temporomandibular Joint (TMJ).

Keywords: Cicking, Crepitation, Elderly, Number of tooth loss, Popping
Cite this Article: Agustina EM, Hamzah Z, Cholid Z. 2020. Potential number of tooth losses in clicking, popping and crepitation of 
Temporomandibular Disorders (TMD) in elderly. Journal of Dentomaxillofacial Science 5(3): 185-190. DOI: 10.15562/jdmfs.v5i3.1078

Potential number of tooth losses in clicking, 
popping and crepitation of Temporomandibular 

Disorders (TMD) in elderly

Elfrida M. Agustina,1 Zahreni Hamzah,1* Zainul Cholid2

Introduction

The aging process makes people generally have 
a decreased ability to resolution, regenerate, and 
repair cells and tissues. The aging process affects 
the periodontal tissue and teeth so that it can cause 
tooth loss.1 Tooth loss is one of the main problems 
in oral health. The main causes of tooth loss, in 
general, are caries and periodontal disease. Loss 
of teeth who not replaced with dentures can cause 
the remaining teeth to migrate or rotate and if not 
replaced for a long time will accelerate degenerative 
diseases in the Temporomandibular Joint (TMJ).2
Edentulous or partial tooth loss is known to be 
widespread in the elderly.3

Tooth loss will cause loss of occlusal support. 
Loss of occlusal support is one of the factors caus-
ing degenerative changes in TMJ. Tooth loss can 
cause damage to TMJ such as the resorption of 
the articular eminence and the occurrence of disc 
displacement.4

Temporomandibular Disorders (TMD) has 
several signs and symptoms. The most common 
symptom of TMD is joint sound.5 Clicking followed 
by crepitation and popping is the most common 
sound symptom that arises of TMD.6 Clicking 
sounds are used to describe small and single sounds 
and can only be heard by sufferers while popping 
sounds are used to describe explosions or sharp 
popping sounds so that popping sounds can be 

heard by people near the sufferer because it is a 
louder voice.7 Crepitus sound indicates a specific 
defect on the articulation surface of the joints. 
It will make a sound when the movement of the 
articular disc passes through an uneven articular 
surface.8 Crepitation will make multiple or 
crackling noises during the opening and closing 
of the mandible. Crepitation is also associated 
with articular surface disorders that often occur 
in patients with osteoarthrotis.9 TMD can affect 
masticatory muscles, TMJ itself, and surrounding 
structures so that it can change the performance of 
the functions of the stomatognathic system such as 
chewing and speaking.10

Based on the elaboration above, the purpose 
of this study was to determine the relationship 
between the amount of tooth loss and TMJ noise 
in the elderly. From these results, it is expected to 
provide information on the causes of TMJ noise 
with tooth loss. So that in the future can anticipate 
the occurrence of TMD due to tooth loss in the 
elderly group.

Material and Methods

This type of research is correlational analysis, with 
a cross- sectional study approach. This research 
was conducted in four villages representing the 
Jember district, namely Puger Wetan village, Puger 
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sub- district, Sucopangepok village, Jelbuk sub-
district, Kebonsari village, Sumbersari sub- district, 
and Sumberagung village, Sumberbaru sub- district. 
The four villages in this study were randomly 
selected based on the location of the village which 
included mountains, coasts, agriculture, and cities. 
Data collection was carried out at Karang Werda 
in each selected village. The population of this 
study is the elderly aged 45 years and over, which 
are divided into three categories, namely age 
between 45- 59 years old (middle age), age between 
60- 74 years old (elderly), and age ≥75 years old 
(old), the category follows the WHO classification 
of elderly.

Respondents in this research are taken using 
a purposive sampling technique. The included 
respondents are those who have one or more 
missing teeth and are not replaced with dentures. 
The number of research subjects is using total 
sampling. The procedure is carried out by checking 
the amount of tooth loss using a basic instrument 
and then proceeding by checking the TMJ sound 
using a stethoscope on the anterior right and left 
sides of the meatus in turn. The amount of tooth 
loss was divided into six regions namely, R1 (right 
maxillary posterior region), R2 (maxillary anterior 
region), R3 (left maxillary posterior region), R4 
(left mandibular posterior region), R5 (mandibular 
anterior region), R6 (right mandibular posterior 
region) and the types of joint sounds are divided 
into four categories who given scoring namely, 
clicking (score 1), popping (score 2), crepitation 
(score 3), and normal (score 0). The data obtained 
were analyzed using multinomial 
logistic regression analysis with a significance 
value (α) of 0.05.

Results

The total respondents obtained in this study 
were 113 elderly respondents. Respondents aged 
between 60- 74 years old are the most obtained age 
category, with a percentage of 56.6%. Respondents 
aged between 45- 59 years old had a percentage 
of 32.7% and respondents aged over 75 years old 

had a percentage of 10.6%. While the distribution 
of respondents by gender found that respondents 
with female sex were dominated by a percentage of 
85%, while male respondents had a percentage of 
15% table 1.

The result showed an increase in the average of 
tooth loss with age. The average tooth loss experi-
enced by respondents by successive age category 
was 8.38 ± 6.45; 11.23 ± 8.66; 16.33 ± 7.6 for ages 
between 45- 59 years old, ages between 60- 74 years 
old, and ages ≥75 years old. However, respondents 
with tooth loss did not always experience TMJ 
noise. Respondents numbered 47 respondents 
from 113 respondents with tooth loss who did 
not experience TMJ noise. Types of joint clicking 
were found in 33 respondents while popping sound 
types were only found in two respondents and crep-
itations were found in 12 respondents figure 1.

There are differences in the average of tooth loss 
in males and females. The average number of teeth 
loss was more experienced by male elderly respon-
dents (11.59 ± 9.29) than females (10.71 ± 7.99), but 
TMJ noise was mostly found in the female elderly 
(78.7%). The distribution of joint sound disorders 
by gender can be seen in figure 2.

The amount of tooth loss was divided into six 
regions to determine the location of the region that 
most affected by the TMJ sound. The average of 
tooth loss in the six regions can be seen in table 2. 
Clicking and crepitation have a higher average of 
tooth loss in each region compared to normal and 
popping. Joint popping sounds were only found in 
two respondents so that they had a lower average 
table 2.

The loss of first molars was found in almost 
all respondents. Clicking and crepitation have a 
high percentage of loss of first molars and spread 
to all regions. Respondents with popping sound 
had a 100% percent losing of first molar in the 
left mandibular posterior region (R4) because the 
popping sound was only owned by two respondents 
and both respondents experienced the loss of first 
molar on R4 figure 3.

There are 19 respondents experienced joint 
sound on one side only. Which is 15 of the respon-
dents had a clicking sound and the remaining 
four experienced crepitations. The 19 respondents 
constituted 40.4% of all respondents with joint 
sound. A joint sound that occurs only on one side 
can occur due to bad habits committed by the 
respondent. 73.7% of respondents with joint sound 
disorders on one side have the habit of chewing on 
one side and 63.2% of respondents have the habit of 
sleeping on one side figure 4.

Table 1  Characteristics of respondents

Age
Gender

ƩTotalƩMale ƩFemale

45- 59 2 35 37
60- 74 9 55 64
≥75 6 6 12
Total 17 96 113
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Discussion

Elderly aged between 60- 74 years old are the most 
commonly found elderly as respondents. The small 
number of respondents aged between 45- 59 years 
old compared to those of 60- 75 years old may be due 
to respondents of that age being unable to attend 
Karang Werda because according to BPS data in 
Jember 2019, it is stated that residents with less than 
65 years old of age are still residents of productive 
age. Elderly respondents aged 75 years old and over 
are the least found respondents. The small number 
of respondents at this age can be caused by the rela-
tionship between functional limitations and aging, 
by increasing age then decreasing one’s mobility 
such as the ability to stand or walk, causing limita-
tions in the elderly in visiting health facilities or 
Karang Werda.11,12

Female elderly were found to be dominant as 
respondents in this study. BPS data for Jember 2018 
shows that the number of the female population is 
higher than the male population with a sex ratio of 
96.69% which means that from 100 female popu-
lation, there are 96- 97 male population. Another 
reason that can be given is that the activeness of 
women is higher than men. By research conducted 
by Intarti et al.15 which says that elderly women are 
more diligent in finding information and solutions 
for health problems in old age so that they will be 
more concerned about the health condition of the 
body than older men.13

The results showed that the average tooth loss 
increased with age. Research by Natto et al.14 states 
that age has a significant effect on the incidence 
of tooth loss. The aging process causes changes in 
soft tissue and hard tissue.14 The aging process has 
an impact on dental and oral hygiene including 
increasing dental caries and periodontal disease. 
Dental caries and periodontal disease that contin-
ues and is not treated, over time there will be a 
decrease in alveolar bone density that causes tooth 
loss.15

In this study, the average of teeth lost by male 
respondents was higher than female respondents. 
The higher number of teeth lost in men in this 
study may have been due to the low oral hygiene 

Table 2  The average of tooth loss in six regions according to joint sound
The Average of Tooth Loss

Joint Sound R1 R2 R3 R4 R5 R6

Clicking 2.7±1.13 2.42±2.37 2.52±1.37 2.79±1.11 2.0±2.36 2.79±1.14
Popping 0.5±0.71 0 0.5±0.71 1.5±0.71 0 0.5±0.71
Crepitation 3.0±1.3 4.7±2.2 3.3±1.0 3.2±1.3 3.3±2.7 3.3±1.1
Normal 1.33±1.11 0.68±1.33 1.41±1.19 1.64±1.13 0.52±1.27 1.50±1.14

Figure 3  The percentage of losing first molarsFigure 3. The percentage of losing first molars 

There are 19 respondents experienced joint sound on one side only. Which is 15 of the 
respondents had a clicking sound and the remaining four experienced crepitations. The 19 
respondents constituted 40.4% of all respondents with joint sound. A joint sound that occurs 
only on one side can occur due to bad habits committed by the respondent. 73.7% of 
respondents with joint sound disorders on one side have the habit of chewing on one side and 
63.2% of respondents have the habit of sleeping on one side figure 4. 
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Figure 4. TMJ sound on one side only 
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years old may be due to respondents of that age being unable to attend Karang Werda because 
according to BPS data in Jember 2019, it is stated that residents with less than 65 years old of 
age are still residents of productive age. Elderly respondents aged 75 years old and over are 
the least found respondents. The small number of respondents at this age can be caused by the 
relationship between functional limitations and aging, by increasing age then decreasing one's 
mobility such as the ability to stand or walk, causing limitations in the elderly in visiting 
health facilities or Karang Werda.11,12 

Female elderly were found to be dominant as respondents in this study. BPS data for 
Jember 2018 shows that the number of the female population is higher than the male 
population with a sex ratio of 96.69% which means that from 100 female population, there are 
96-97 male population. Another reason that can be given is that the activeness of women is 
higher than men. By research conducted by Intarti et al.15 which says that elderly women are 
more diligent in finding information and solutions for health problems in old age so that they 
will be more concerned about the health condition of the body than older men.13 

The results showed that the average tooth loss increased with age. Research by Natto 
et al.14 states that age has a significant effect on the incidence of tooth loss. The aging process 
causes changes in soft tissue and hard tissue.14 The aging process has an impact on dental and 
oral hygiene including increasing dental caries and periodontal disease. Dental caries and 
periodontal disease that continues and is not treated, over time there will be a decrease in 
alveolar bone density that causes tooth loss.15 

In this study, the average of teeth lost by male respondents was higher than female 
respondents. The higher number of teeth lost in men in this study may have been due to the 
low oral hygiene awareness factor in men. The data results showed that more men elderly 
respondents brushed their teeth less than twice a day than women elderly respondents. The 
number of men respondents who did not brush their teeth was also higher than the women 
respondents in percentage. This shows that awareness of oral hygiene is more owned by 
women than men, thereby increasing the risk of tooth loss in men.16 

Tooth loss in the elderly causes them to have to adjust the new functional mastication 
with the remaining teeth. Adjustment of new functional chewing can cause changes in the 
trajectory of the TMJ movement.17 In normal joint movement, the disc is located directly on 
the head of the condyle. The articular disc will be between the mandibular condyle and the 
posterior slope of the articular eminence in the normal functional state when the jaw closes. 
The condyle along with the articular disc will rotate and translate at the same time when 
opening the mouth in the normal functional state towards the anterior articular eminence.18 
Tooth loss will cause overload on the TMJ. Chronic overload on the TMJ will cause 
degenerative changes on the articular surface and can cause displacement of the disc.19 
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(R4) because the popping sound was only owned by two respondents and both respondents 
experienced the loss of first molar on R4 figure 3. 
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awareness factor in men. The data results showed 
that more men elderly respondents brushed their 
teeth less than twice a day than women elderly 
respondents. The number of men respondents who 
did not brush their teeth was also higher than the 
women respondents in percentage. This shows that 
awareness of oral hygiene is more owned by women 
than men, thereby increasing the risk of tooth loss 
in men.16

Tooth loss in the elderly causes them to have 
to adjust the new functional mastication with the 
remaining teeth. Adjustment of new functional 
chewing can cause changes in the trajectory of the 
TMJ movement.17 In normal joint movement, the 
disc is located directly on the head of the condyle. 
The articular disc will be between the mandibular 
condyle and the posterior slope of the articular 
eminence in the normal functional state when the 
jaw closes. The condyle along with the articular 
disc will rotate and translate at the same time when 
opening the mouth in the normal functional state 
towards the anterior articular eminence.18 Tooth 
loss will cause overload on the TMJ. Chronic over-
load on the TMJ will cause degenerative changes on 
the articular surface and can cause displacement of 
the disc.19 Anterior disc displacement is the most 
common displacement. Displacement of the disc to 
the anterior causes when opening the mouth, the 
condyle moves forward pushing the disc anteriorly 
resulting in a fold of the disc. In a situation where 
the disc cannot be pushed anymore, the condyle 
will jump over the fold and continue to move below 
the surface of the disc. This jump will cause a click-
ing or popping sound.20

Clicking noise is a joint sound disorder that is 
most commonly found in this study. Statistical test 
results on overall tooth loss showed that the amount 
of tooth loss affected the clicking joint sound (p<α). 
Clicking increases the incidence as the number of 
teeth decreases. Tooth loss causes tooth changes 
such as migration and rotation of the remaining 
teeth, causing dental malposition. Dental malpo-
sition will cause occlusion to be out of harmony 
and occlusal disharmony occurs. Occlusal dishar-
mony causes differences in centric occlusion and 
centric relations which results in the occurrence of 
TMJ abnormalities. This will cause changes in the 
position of the articular disc which results in the 
clicking sound.20

Respondents with clicking sound had a greater 
mean loss of posterior teeth than anterior teeth. 
Tooth loss in the posterior dental arch has been 
considered a risk factor for structural changes in the 
TMJ. The loss of posterior tooth support will cause 
a reduction in the vertical dimension of the occlu-
sion so that it will overload the TMJ excessively and 

cause internal derangement.21 Reduction in vertical 
dimensions causes the anterior disc displacement. 
Displacement of the disc to the anterior will cause 
clicking when opening or closing the mouth.20
Statistical tests also showed that the amount of 
posterior tooth loss was associated with clicking 
sound (p<α). Respondents with the clicking sound 
category had the highest percentage of loss the first 
right maxillary molar (R1). The loss of the molar 
tooth has been considered as an etiological factor 
for TMD.22 Loss of the first molar can cause joint 
noise. Research by Dwpayanti et al.23 states that loss 
of molar teeth is one of the factors initiating lesions 
in the load- bearing the articular surfaces of the 
condyle and articular individuals.23

Statistical test results on tooth loss in six regions 
showed that the amount of tooth loss in R1 affected 
the type of clicking joint sound. R1 is placed in the 
right maxillary posterior and has an average tooth 
loss which is quite high compared to other regions, 
but the average tooth loss on R1 is not the high-
est average tooth loss compared to other regions. 
However, in the clicking sound category, the right 
maxillary posterior region (R1) has the highest 
percentage for loss of first molar teeth.

Statistical test results in the popping category 
with the number of tooth loss in six regions showed 
that the number of tooth loss in each region did not 
affect the type of popping joint sound. This might 
have happened because the popping sound was 
only found in two respondents so that the results 
were less representative. Nonetheless, respondents 
with popping sound had some tooth loss in the 
posterior region and did not experience tooth loss 
in the anterior region. Posterior tooth loss experi-
enced by respondents is in each of the two posterior 
regions and three posterior regions. This is consis-
tent with research by Al- Sharafi et al.22 which shows 
that respondents with fewer posterior teeth lost in 
the higher quadrant have a higher prevalence of 
TMD than respondents with more posterior teeth 
remaining in fewer quadrants.22 Respondents with 
popping sound also have a loss of first molar teeth 
on R1 and R4.

Crepitation is found to increase with age and 
with an increase in the average of tooth loss. 
Crepitation is usually found in many elderly people, 
this happens because crepitation is usually associ-
ated with changes in degeneration due to aging.20
Changes in degeneration occur on the articular 
surface with increasing age due to intense daily 
use.24 The average tooth loss in all regions in the 
crepitation category showed the highest value 
compared to other categories. This shows that 
respondents with the crepitated sound disorder 
have the least remaining teeth compared to other 
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respondents so that the few remaining teeth will 
receive a heavier burden than the remaining teeth 
owned by other respondents. Statistical test results 
also showed that the amount of tooth loss affected 
crepitated joint sounds (p <α).

Statistical tests of tooth loss in six regions showed 
that the amount of tooth loss in R2 affected the 
type of joint crepitation. R2 is the anterior region 
of the maxilla and has the highest amount of tooth 
loss compared to other regions. The anterior teeth 
play a role in determining the movement of the 
mandible so that loss of the anterior teeth will cause 
changes in the pattern of mandibular movement. 
The direction of the anterior teeth in the movement 
of the mandible is in harmony with the pattern of 
movement of the TMJ. Changes in the direction of 
the anterior teeth will have an indirect effect on the 
health of the TMJ.25,26 Nevertheless, Tallents et al.27
reported that posterior tooth loss of the mandible 
can accelerate the progression of degenerative joint 
disease.27 Respondents with crepitation sound had 
higher average of tooth loss in mandibular poste-
rior teeth (R4 and R6) than the maxillary posterior 
region. Respondents with crepitation also had the 
highest percentage of loss of first molars in the 
lower right posterior region (R6). Osteoarthrosis 
is one of the degenerative joint diseases on the 
articular surface that is often found in the elderly.17
Manchikalapudi et al.28 in his study stated that the 
loss of support in posterior teeth is also considered 
to significantly increase the risk of osteoarthrosis. 
Osteoarthrosis has an uneven articular surface 
appearance due to fibration, erosion, and cracks 
in the superficial layer of cartilage in the TMJ.28,29
Wiese et al.30 concluded that crepitation is often 
accompanied by osseous changes in the joints, such 
as flattening, erosion, osteophytes, and sclerosis.30,31
Crepitation can occur due to the presence of rough 
and irregular articulation surfaces in the joints, 
causing compound sounds that can be observed 
during mandibular movements.

Joint sound is most commonly owned by female 
respondents. Research by Bueno et al.32 states 
that the possibility of this happening is due to the 
factor of a higher level of work stress for women. 
These things can cause depression. Depression 
affects women almost twice more often than men. 
Patients with depression are at high risk of devel-
oping TMD.32 Emotional stress can cause muscle 
hyperactivity, which is bruxism or clenching so 
that when the emotional component is associated 
with physical factors, such as occlusal changes, 
stress relief by the stomatognathic system produces 
symptoms of pain and dysfunction.33 However, in 
this study, no data was obtained about stress on 
respondents.

TMJ sound can occur on one side or both sides 
of the joint. There are 40.4% of respondents with 
TMD experience sound disorders only on one side 
of the joint. Disruption on one side of the joint can 
occur if there is a unilateral loss of the molar teeth. 
Joint sounds will occur in the opposite direction 
to tooth loss. This is called adaptive remodeling or 
compensatory adaptation of the condyle as opposed 
to changes in occlusion.34 However, in this study, 
no significant relationship was found between the 
two matters. Joint sound on one side of the joint 
may be caused because most respondents who 
experience this disorder have the habit of chewing 
on one side and sleeping on one side. Chewing on 
one side and side sleeping habits cause the condyle 
to receive excessive pressure on one side. Balanced 
tooth contact on both sides of the jaw will make the 
mandible position stable so that the biomechanical 
pressure that will be transmitted towards both sides 
of the joint will also be balanced. Chewing on one 
side and sleeping on their side causes the 
mandibular condition to become unstable. Sleep-
ing on an oblique position can cause joint 
imbalance because the patient constantly positions 
the condyle in the inferoanterior region and the 
masticatory muscles in a position of continuous 
contraction. This will result in excess biomechani-
cal pressure on one side of the joint and damage to 
the joint structure can occur.35,36

Conclusion

The amount of tooth loss has a significant relation-
ship with clicking and crepitation of the TMJ. The 
amount of tooth loss is not associated with popping 
sound because the popping cases found in the study 
are very small that the results obtained are less 
representative.
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