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ABSTRACT

Temporomandibular disorders are muscular and articular disorders. The role of morphological and functional occlusion in the 
development as a cause for temporomandibular disorder has been a matter of debate for a long time. Occlusal interference, class 
II, class III malocclusion, anterior open bite, posterior crossbite, and over jet has been related to TMD. The aim of the study is to 
evaluate the association of orthodontic malocclusion with temporomandibular joint disorder. Data is collected from June 2019 
to March 2020 from Saveetha Dental College and hospitals, Chennai. The collected data is tabulated in excel sheet and software 
analysis using SPSS is done to obtain results. The mean age of participants is 34.86 years. A total of 15 patients were a part 
of the study. Out of which, 53.33% were males and 46.66% of females. The presence of malocclusion due to TMD was class I 
(33.33%), class II (46.66%), class III (13.33%). Within limits of the study, there is significant prevalence of TMD in relation to class 
II Malocclusion.
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INTRODUCTION 

Temporomandibular joint disorder is defined 
as a muscular and articular disorder [1]. The 
American Association of Dental Research (AADR) 
recognizes that temporomandibular disorders 
(TMD) encompass a group of musculoskeletal 
and neuromuscular conditions that involve the 
temporomandibular joints, the masticatory 
muscles, and all associated tissues. They also are 
frequently associated with acute or persistent 
pain, and the patients often suffer some other 
painful disorders. In the chronic forms of TMD, 
pain may cause work absenteeism or some degree 
of impairment, resulting in an overall reduction 
in the quality of life [2]. TMD are considered 
multifactorial etiology conditions involving 
trauma, anatomical, pathophysiological, 

and psychosocial factors [3,4].To diagnose 
presence of TMD, certain analysis such as soft-
tissue analysis is done which is an important 
component of orthodontic diagnosis and 
treatment planning. Photographic evaluation of 
a patient is considered very essential as well [5]. 
It is seen that there is an association between 
TMD and gonial angle, it can be used to assess 
growth patterns as it acts as a growth indicator 
[6]. The role of morphological and functional 
occlusion in their development has been a 
matter of debate for a long time. Malocclusions 
are one of the most common factors for TMD. 
Hence Craniofacial and cephalometric analysis 
can be done for evaluation of craniofacial, 
skeletal and dentoalveolar profiles to determine 
the structural and architectural imbalance and 
quantify skeletal contribution in malocclusion 
and assess dental status for class I, II or III status 
which can contribute to TMD [7].

Occlusal interferences, class II or III 
malocclusions, anterior open bite, excessive 
overjet or posterior crossbite have been related 
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to TMD. Furthermore, orthodontic treatment 
as a contributing factor for the development of 
TMD has been the subject of many studies [8]. 
Malocclusions in young individuals can occur 
as they develop. This could be due to traumatic 
injury of the deciduous tooth, leading to 
severe deep bite [9]. Fractures also frequently 
occur in young patients, thus affecting the 
temporomandibular joint function [10]. 
Orthodontic treatments are done for patients 
with malocclusions and mild TMD.Orthodontic 
treatment involves the application of forces that 
are continuous in activity on as many areas of 
the dentition as possible [11,12]. However, these 
forces can cause severe stress [13,14]. Hence 
success and failure of an orthodontic treatment 
depends on various characteristics during the 
course of the treatment [15–17]. However 
orthodontic treatments are contraindicated in 
case of severe TMD. On the other hand, several 
studies demonstrate no relation between 
orthodontics and TMD [18]. Signs and symptoms 
of TMD are relatively common in adolescents 
as several longitudinal studies have shown 
that clinical signs of TMD increase with age, 
appearing especially during the second decade 
of life [19,20].

Previous studies have been done to understand 
the association between malocclusion, and TMD. 
It also demonstrates the challenges faced by 
them during the study. In a study by Schmitter M 
et al, The cause-effect relationship between TMD 
and malocclusion is difficult to demonstrate 
because of the incidence of TMD among people 
of an early age and therefore they could show 
signs and symptoms of TMD either before, 
during or after ort-hodontic treatment [19]. 
Studies show that the duration of orthodontic 
treatment is increased for patients under 
Bisphosphonate therapy as the bone turnover is 
delayed [21]. Studies done by Reynders RM. et 
al (1988) and Greene et al (2012), demonstrate 
the complications of conducting the study that 
includes lack of patient cooperation due to severe 
pain and dysfunction [22,23].  In a study by Kim et 
al (2002), the challenges faced is heterogeneity, 
Because of heterogeneity, a definitive conclusion 
cannot be drawn for association between 
malocclusion & Temporomandibular disorders 
[24].

The Purpose of this study is to understand 

the relationship between malocclusions and 
the temporomandibular disorder. Various 
categories of malocclusion contribute to 
temporomandibular disorders. This includes 
class I malocclusion with crowding, deep bite, 
retroclination, edge to edge contact, scissor 
bite , class II malocclusions (class 2 div 1, class 
2 div 2, subdivision) class III malocclusions. 
Aim of this study is to evaluate the association 
of malocclusion with temporomandibular 
disorders.

MATERIALS AND METHOD

Study setting

University based study was conducted from 
June 2019 to March 2020 where two people are 
involved (one guide and one researcher). This 
enables easy retrieval of data over a specific 
period of time. However the data collection is not 
location specific. The study was conducted with 
the approval of the Institutional Ethics Committee 
[SDC/SIHEC/2020/DIASDATA/0619-0320]. It 
involves one guide and one researcher to carry 
the study. 
Sampling

The cross verification of data is done using 
photographs. Sampling bias is minimised by 
inclusion of all the data and exclusion of the 
inappropriate data. Internal validity consists 
of samples from the University which provides 
proper records and enables better recall and 
review results. External validity is that the 
results can be generalised as samples of one 
ethnic group.
Data collection and statistical analysis

Data is collected by reviewing the patient records 
and analysing the data of patients reporting to 
the institute. Excel tabulation is done and data is 
entered as age of the patient, name of the patient, 
type of malocclusion, presence of TMD. Results 
are generated using the statistical software 
SPSS Windows version 20 (IBM). Incomplete/
censored data is managed by excluding from 
data. Descriptive analysis by mean, range with 
tables and charts are obtained using the SPSS 
software. The independent variables include age 
and sex of the patient. The dependent variable is 
the type of malocclusion and the type of analysis 
is correlation and association.

RESULTS
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temporomandibular joint disorder as shown in 
Figure 6.

DISCUSSION

In this study, the mean age of the participants is 
34.86 years with the age range between 15-52 
years. Similarly in study by Sim- Hye-Young, et 
al (2019), the mean age of participants was 46.6 
years. Importantly, most patients are children 
and adolescents, such age- and gender-related 
coincidences cause difficulty in defining the 
relationship between malocclusion and TMD 
[25]. Similarly, Longitudinal studies by Egermark 
et al (2003) and Macfarlane et al (2009), have 
shown an increase in the prevalence of signs 
and symptoms of TMD with age, with a greater 
prevalence of signs than symptoms. Therefore, it 

A total of 69 patients had temporomandibular 
joint disorder out of which 15 participants had 
TMD due to malocclusion. The mean age of the 
participants is 34.86 years. The age range is 
between 15-52 years as shown in Figure 1. Out 
of the 15 participants, 8 were male (57.14%) and 
7 were female (42.66%)  as  shown in (Figure 2). 
The presence of various malocclusions related 
to temporomandibular disorder was seen as 
Class I (35.71 %) which included patients having 
crowding, deep bite, retroclination, edge to edge 
contact, scissor bite, Class II (50%) amd Class 
III (14.29%) as shown in (Figure 3). There is no 
significant association between the presence 
of temporomandibular joint disorder due to 
malocclusion with age and gender of the patient 
as shown in Figures 4 and 5. There is association 
between the malocclusion and presence of 

Figure 1: Descriptive distribution of Age of patients with malocclusion related to temporomandibular disorders with mean age of 33.86 years. 
The age range is from 15-52 years. The mean age of the participants is 34.86 years. X axis represents the age distribution of the participants 
and Y axis represents the frequency of participants in each age group. 

Figure 2: Descriptive distribution of gender of patients with malocclusions related to temporomandibular disorders. Red denotes the female 
participants with 42.66% and blue denotes the male participants with 57.14%. There are more male patients reporting with malocclusion 
related to TMD, as compared to females.
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Figure 3: Descriptive distribution of Temporomandibular disorders in patients with Class I, Class II, Class III Malocclusions. Purple denotes 
class I malocclusion with 35.71%, red denotes Class II malocclusion with 50% and blue denotes Class III malocclusion with 14.29% respectively. 
X axis represents the distribution of malocclusions in patients with TMD and Y axis represents the number of patients. Patients with Class II 
malocclusion have higher occurrence of TMD followed by Class I malocclusion.

Figure 4: Graphical representation of the presence of temporomandibular joint disorder due to malocclusion and age of the patient. X axis 
represents the age of the patients with presence or absence of malocclusion due to TMD and Y axis represents the percentage of patients. 
Blue bars represent absence of TMD associated with malocclusion and red bars represent presence of TMD with malocclusion. There is a 
higher incidence of malocclusion associated with TMD in the age group 34 years with 11.76%. Chi square done to test the association between  
temporomandibular joint disorder due to malocclusion and age of the patient gave a chi square value of .108a [a:25 cells (96.2%) have expected 
count less than 5.] and p value of >0.05 which was statistically insignificant.

is important to include a comprehensive physical 
examination as part of the diagnostic process For 
the early detection of TMD and well-being of the 
patient [26,27]. In this study males have a higher 
prevalence 53.33% and females contribute 
46.66% of total number of participants. In this 
study, class I comprises 33.33% of malocclusion 
due to temporomandibular disorders, and 
class II has 46.6% followed by class III with 
13.33% respectively. The class I malocclusion 
encountered included patients with crowding , 
deep bite, retroclination, edge to edge contact, 
scissor bite  and  class II malocclusions included 

class 2 division 1, class 2 division 2, subdivision). 
Similarly, Paulsen Hu et al (2002) and Henrikson 
et al (2000), demonstrated that subjects with 
untreated crossbite, crowding or large overjet 
showed a higher prevalence of signs and 
symptoms of Temporomandibular disorder 
[28,29]. Henrikson et al. in a study conducted 
on 183 patients, reported lower prevalence of 
signs and symptoms of TMD in patients with 
class I malocclusion than in those with class II 
malocclusion [30]. Additionally, Egemark et al. 
analysed the influence of TMDs in three samples 
of children of 7, 11 and 15 years, reporting 
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morphological criteria such as class II, class III, 
anterior open bites and posterior crossbites 
as potential factors of predisposition to TMDs 
associated with functional malocclusions [31]. 
Deep bite correction with mini implants will 
result in effective bite opening through true 
intrusion of incisors [32]. Thus, preventing TMD. 
Furthermore, Kim TW et al, showed subjects 
with Class II malocclusion had increased rates 

of TMD among orthodontic treatment patients 
[33]. Several studies have associated unilateral 
posterior crossbite in children with an increased 
probability of developing signs and symptoms 
of TMD [34]. It is also seen that Obstructive 
sleep apnea has a significant correlation to 
temporomandibular joint dysfunction, the 
presence of risk factors such as age, gender and 
obesity increased the incidence of OSA [35]. 

Figure 6: Graphical representation of malocclusion and presence of temporomandibular joint disorder. X axis represents the types 
of malocclusion: class I malocclusion, class II malocclusion and class III malocclusion and Y axis represents the number of patients with 
presence and absence of TMD. Blue bars represent absence of TMD associated with malocclusion and red bars represent presence of TMD with 
malocclusion. Therefore there is a comparatively lesser incidence of malocclusion associated with TMD.Chi square done to test the association 
between  temporomandibular joint disorder due to malocclusion and gender of the patient gave a chi square value of 8.110a [a: 3 cells (50.0%) 
have expected count less than 5.] and p value of <0.05 which was statistically significant.

Figure 5: Graphical representation of presence of temporomandibular joint disorder due to malocclusion and gender of the patient. X axis 
represents the gender of the patients with presence or absence of malocclusion due to TMD and Y axis represents the percentage of patients. 
Blue bars represent absence of TMD associated with malocclusion and red bars represent presence of TMD with malocclusion. Therefore, 
there is a slightly higher incidence of malocclusion associated with TMD among males. Chi square done to test the association between  
temporomandibular joint disorder due to malocclusion and gender of the patient gave a chi square value of .000a [a: 0 cells (0.0%) have 
expected count less than 5.] and p value of >0.05 which was statistically insignificant.
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In a study contradicting to our findings by 
Fernández-González et al. demonstrated that 
majority of the results showed a relationship 
between TMD and female sex and a fluctuation 
of its manifestations over time [36]. In a study 
by Tanne et al. no significant differences in the 
prevalence of TMD were observed between 
the sexes [37]. Some studies show that the 
major problems when interpreting associations 
between malocclusion and TMD is whether the 
recorded variables represent a severe enough 
condition to motivate patients to seek treatment 
for the functional problems [29].

On correlating this study with previous 
literatures, it is seen that differences in results 
based on gender is present. The major factor 
influencing this could be due to the variation 
in the sample size and population. It is also 
seen this study is in accordance with previous 
literatures based on association of TMD and 
malocclusions, there is a relationship between 
the class I, class II and class III malocclusion 
with the prevalence of temporomandibular 
joint disorders among patients. Therefore these 
conditions require treatment so as to avoid 
further complications due to malocclusion 
and associated pain and complications due to 
temporomandibular disorder. There are certain 
limitations of the study, due to the limited 
sample size and population. There could also 
be a subjective error or bias during the study. 
Future scope of the study is that the other parts 
of the population should be covered and study 
should be conducted for a larger group of people 
to obtain better results.

CONCLUSION

Within the limits of this study, there is a 
significant Association between malocclusion 
and temporomandibular joint disorders which 
is greatly influenced by the age of the individual 
and the type of malocclusion present.    
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