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AćĘęėĆĈę

Temporomandibular disorders are a class of degenerative and musculoskele-
tal conditions associated with morphological and functional deformities. It is
prevalent amongall age groups causing various symptoms, includingpain, dis-
comfort, even limiting the functions. Malocclusion is one of the predisposing
factors causing TMJ disorders. Hence the objective of this study was to evalu-
ate the relationship between TMJ disorders andmalocclusion. A retrospective
study was conducted. Data was collected through reviewing records of 86000
patients visiting a dental hospital in Chennai. A total of 294 patients who had
reported with TMJ problems were evaluated. Data such as age, gender, symp-
toms, associated with TMD, presence of malocclusion, patient’s proϐile were
noted. The data collected were analysed statistically through IBM SPSS soft-
ware. A total of 294 patients reported with TMJ disorders in all age groups
from June (2019) to March (2020). TMJ disorders were prevalent more in the
age group of 20-40years (57.4%) and more among males (52.58%). About
54.79% of the patients with TMD had malocclusion. In this study, TMJ disor-
ders and malocclusion were signiϐicantly associated with each other.
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INTRODUCTION

Temporomandibular disorders (TMD) are deϐined
by American Academy of Orofacial Pain (AAOP) as a

collective term embracing a number of clinical com-
plaints related to the muscles of mastication, tem-
poromandibular joint and/or associatedwith orofa-
cial structures (Firestone, 1997).

The TMJ and its associated structures play an essen-
tial role in mandibular movements and also help
in the distribution of stress produced by various
actions such as chewing, swallowing and speak-
ing (Grifϐiths, 1983). Such TMJ disorders cause
a series of symptoms and signs in the population
including painful joint sounds, restricted mouth
opening, deviation of themandible, pain in themus-
cles of mastication etc., (Tanaka et al., 2008)

The etiology of TMD is multifactorial, including sys-
temic, psychological and structural factors (Mohlin
et al., 1991). One of such factors is malocclusion
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which can be considered predisposing for TMJ dis-
orders (Egermark-Eriksson et al., 1983). Previous
reports showed controversial results regarding the
TMD and malocclusion relationship (Michelotti and
Iodice, 2010; Zonnenberg and Mulder, 2013).

Few studies reported the association between
TMJ disorders and craniofacial anomalies such as
open bite, cross bite, excessive overjet (Egermark-
Eriksson et al., 1990; Mohlin et al., 1991). However,
some reported less inϐluence on the signs and symp-
toms of TMD even after orthodontic correction of
anomalies (Larsson and nnerman, 1981; Pilley et al.,
1997).

Only limited studies have been conducted in
patients of all age groups. Previously our team
has conducted numerous cross-sectional stud-
ies (Felicita et al., 2012; Rubika et al., 2015;
Krishnan et al., 2018), clinical trials (Jain et al.,
2014; Felicita, 2017a; Samantha et al., 2017), in-
vitro studies (Kumar et al., 2011; Dinesh et al., 2013;
Kamisetty et al., 2015; Sivamurthy and Sundari,
2016; Vikram et al., 2017), case reports (Felicita,
2017b, 2018), literature reviews (Krishnan and
Pandian, 2015; Viswanath et al., 2015) over the
past many years. Now we are focussing on epi-
demiological surveys. Hence, an attempt has been
made in this study to assess the relationship of TMD
and malocclusion among patients of the Chennai
population.

MATERIALS ANDMETHODS

Sampling

This study was conducted in a university setting.
The study samples were chosen from the patients
visiting a hospital in Chennai from June (2019) -
March (2020).

Data collection

The retrospective study was carried out among
patients of all ages. Data collection was done
through reviewing records of 86000 patients
between June (2019) - March (2020). Data such as
patient’s age, gender, symptoms associated with
TMD, presence of malocclusion, patient’s proϐile
were noted. The data collected were cross veriϐied
with intraoral photographs.

Inclusion criteria

Patients of all ages who reported with one or more
TMJ problems.

Exclusion criteria

Patients with systemic diseases, development
abnormalities, parafunctional habits, traumatic

injuries in dentofacial region, history of orthodontic
management were excluded.

Incomplete/censored data were excluded too.

Approval

Ethical clearance was obtained from the Institu-
tional scientiϐic reviewboardof theuniversity (SDC/
SIHEC/ 2020/ DIASDATA/ 0619-0320).

Data analysis

The data collected was entered into the excel sheet.
Data was analysed through frequency and Chi-
square tests using SPSS software.

RESULTS AND DISCUSSION

A total of 294 patients reported to the hospital with
TMJ problems. The mean age of the study popu-
lation was 33.4. Majority of the study population
(58.36%) belonged to the age group of 20-40yrs
(Graph 1). The X-axis shows the age group distribu-
tion and Y-axis shows the distribution of the study
population. There was a higher incidence of TMJ
disorders in the age group of 20-40years(58.36%-
purple).

Among them, 52.58% of the patients were males,
and 47.44% were females (Graph 2). Prevalence
of TMJ disorderswas higher among males (52.56%-
black) than females (47.44%-red).

About 50.68% of the patients presented with a
straight proϐile, 33.56% with a convex and 15.75%
with a concave proϐile (Graph 3). Patients with
straight proϐile (50.68%-violet) were more preva-
lent followed by convex (33.56%-pink) and concave
(15.75%-dark blue).

In the present study, 54.79% of the patients who
reported with TMJ problems had malocclusion
(Graph 4). Prevalence of malocclusion was higher
among the patients with TMJ disorders (54.79%-
blue).

There is an increased prevalence of malocclusion
among patients of age group 20-40yrs (Graph 5).

There is no signiϐicant difference in theprevalenceof
malocclusion between different genders (Graph 6).
The X-axis shows the gender distribution and Y-axis
shows the distribution of the study population.

Pain (38.91%) and joint clicking (38.91%) were the
highest reported TMJ symptoms among the study
population (Graph 7). The X-axis shows the TMJ
symptoms, and Y-axis shows the patient’s count.
Pain (38.91%-green) and Clicking joints (38.91%-
grey) were the most common symptoms reported
among the study population.
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There is a signiϐicant increase in the presence of
malocclusion among the patients with joint clicking
(Graph 8).

Graph 1: Bar chart showing the distribution of the
studypopulationwith the presence of TMJ disorders
based on age group

Graph 2: Pie chart showing the distribution of the
studypopulationwith the presence of TMJ disorders
based on gender

Graph 5 shows the X-axis shows the age group
distribution and Y-axis shows the distribution of
the study population. There was a higher inci-
dence of TMJ disorders in the age group of 20-40
years (31.51%-blue) which was however not statis-
tically signiϐicant(Chi-square test;χ2=0.223, df=3,
p-Value= 0.974 (>0.05)).

Graph 6 shows there was not signiϐicant difference
in the presence of malocclusion among different
genders (Chi-square test; χ2=0.039, df=1, p-Value=
0.844 (>0.05))

Graph 8 shows the X-axis shows the TMJ symp-
toms, and Y-axis shows the distribution of the
study population. Higher incidence of malocclu-
sion was prevalent among patients with clicking
joints (22.85%-blue) which was not statistically sig-
niϐicant (Chi-square test; χ2=5.979, df=10, pValue=
0.817 (>0.05)).

Graph 3: Pie chart showing the distribution of the
studypopulationwith the presence of TMJ disorders
based on different facial proϐiles

Graph 4: Pie chart showing the distribution of the
studypopulationwithTMJ disorders presentedwith
malocclusion

Graph 5: Bar chart showing the distribution of the
studypopulationwithTMJ disorders presentedwith
malocclusion based on age group
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Graph 6: Bar chart showing the distribution of the
studypopulationwithTMJ disorders presentedwith
malocclusion based on gender

Graph 7: Bar graph showing the distribution of
study population with various TMJ symptoms

Graph 8: Bar graph showing the association of study
population with various TMJ symptoms based on
presence of malocclusion

Since there is an unclear opinion in malocclusion
being an etiologic factor of TMD, it is essential to
study the extent of its contribution to TMD. Hence,
this study was intended to evaluate any association
between different aspects ofmalocclusion and TMD.
In the present study, patients with history of devel-
opment abnormalities, parafunctional habits, trau-
matic injuries in the dentofacial region and history
of previous orthodonticmanagementwere excluded
to rule out the effects of those on TMJ.

In this study, 294 patients had reported with TMJ
symptoms from June 2019 to March 2020. A study
by (Muthukrishnan and Sekar, 2015) in the Chen-
nai population reported TMD in the patients with a
prevalence rate of 53.7%.

In the present study, males showed higher preva-
lence of TMD compared to females, however it is
not statistically signiϐicant. Many previous studies
reported a higher incidence of TMD among females
than males (Schmid-Schwap et al., 2013; Chisnoiu
et al., 2015) as women are more sensitive to pain
conditions than males.

In this study, TMD was more prevalent in the age
group of 20-40 yrs. This is in accordance with
the study by (Muthukrishnan and Sekar, 2015) who
reported higher prevalence of TMD among patients
belonging to 18-30 years of age. However, a study
by (Glass et al., 1993) reported higher prevalence of
TMD with increase in age.

In the present study, pain and clicking joints were
the most common symptoms reported in patients
with TMD. This is in accordance with many other
studies that reported similar ϐindings (Al-Gadhaan
et al., 2018; Al-Khotani et al., 2016; Jang et al., 2016).

About 54.79% of the patients with TMJ problems
reported the presence of malocclusion in this study.
This study showed association between malocclu-
sion and TMD. These results are in accordance with
many studies that reported a signiϐicant relation-
ship of malocclusion in TMD (Egermark-Eriksson
et al., 1990; Gesch et al., 2004; Sánchez-Pérez et al.,
2013; Sujatha et al., 2018). However, few studies
reported results that are contradicting the present
study (Godoy et al., 2007; Aboalnaga et al., 2019).

Orthodontic treatment at an earlier age is necessary
to reduce the progress of TMJ disorders. Few stud-
ies have shown a signiϐicant reduction in the preva-
lence of TMD by orthodontic treatment (Olsson and
Lindqvist, 1992;Henrikson, 1999). A studyby (Lars-
son and nnerman, 1981) reported that patients
who had received orthodontic treatment were less
severely affected byTMD than those peoplewhohad
not undergone orthodontic management. (Solberg
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et al., 1986) studied the TMJ changes in young adults
through autopsy and concluded that malocclusion
was associated with morphological changes in the
TMJ.

Limitations
This study has several limitations. Since this is a ret-
rospective study, the sample size is very less and is
limited to certain geographical locations. Parame-
ters such as characteristics of malocclusion and its
features were not included. Hence, cohort study
with the inclusion of these parameters among a
larger population is required.

CONCLUSION

Within the limits of this study, there is an associ-
ation in the incidence of TMD among the patients
with malocclusion. Oral health intervention pro-
grams are needed to screen/diagnose orthodontic
issues and TMJ disorders in order to identify and
offer treatment preventing it from progressing to
severe disorders.

Conϐlict of interest
The authors declare that they have no conϐlict of
interest for this study.

Funding support
The authors declare that they have no funding sup-
port for this study.

REFERENCES

Aboalnaga, A. A., Amer, N. M., Elnahas, M. O., Fayed,
M. M. S., Soliman, S., Eldakroury, A., Fahim, F. 2019.
Malocclusion and temporomandibular disorders:
Veriϐication of the controversy. J Oral Facial Pain
Headache, 33:440–50.

Al-Gadhaan, S. M., Khan, P., Alqahtani, S., Alsahrani,
B., Alqahtani, B. 2018. Prevalence of TMJ disor-
ders among the general population in the southern
region of kingdom of Saudi Arabia-a survey report
from the dental centre of Aϐhsr. Med. Res. Chron,
5(1):36–42.

Al-Khotani, A., Naimi-Akbar, A., Albadawi, E., Ern-
berg, M., Hedenberg-Magnusson, B., Christidis, N.
2016. Prevalence of diagnosed temporomandibu-
lar disorders among Saudi Arabian children and
adolescents. The journal of headache and pain,
17:41–41.

Chisnoiu, A. M., Buduru, S., Lascu, L., Vesa, Ş. C.,
Picos, A. M., Pascu, L., Chisnoiu, R. 2015. Inϐluence
of occlusal characteristics on temporomandibu-
lar joint disorder development-a cross-sectional
study. Human and Veterinary Medicine, 7(3):197–

201.
Dinesh, S. S., Arun, A. V., Sundari, K. S., Samantha, C.,
Ambika, K. 2013. An Indigenously Designed Appa-
ratus for Measuring Orthodontic Force. Journal of
clinical and diagnostic research, 7(11):2623–2626.

Egermark-Eriksson, I., Carlsson, G. E., Magnusson,
T., Thilander, B. 1990. A longitudinal study on
malocclusion in relation to signs and symptoms of
cranio-mandibular disorders in children and ado-
lescents. The European Journal of Orthodontics,
12(4):399–407.

Egermark-Eriksson, I., Ingervall, B., Carlsson, G. E.
1983. The dependence of mandibular dysfunc-
tion in children on functional and morphologic
malocclusion. American Journal of Orthodontics,
83(3):187–194.

Felicita, A., Shanthasundari, K. K., Chandrasekar,
S. 2012. Determination of craniofacial relation
among the subethnic Indian population: A modi-
ϐied approach - (Sagittal relation). Indian Journal
of Dental Research, 23(3):305–305.

Felicita, A. S. 2017a. Orthodontic management of a
dilacerated central incisor and partially impacted
canine with unilateral extraction – A case report.
The Saudi Dental Journal, 29(4):185–193.

Felicita, A. S. 2017b. Quantiϐication of intru-
sive/retraction force and moment generated dur-
ing en-masse retraction ofmaxillary anterior teeth
usingmini-implants: A conceptual approach. Den-
tal Press Journal of Orthodontics, 22(5):47–55.

Felicita, A. S. 2018. Orthodontic extrusion of Ellis
Class VIII fracture of maxillary lateral incisor –
The sling shot method. The Saudi Dental Journal,
30:265–269.

Firestone, A. R. 1997. Orofacial Pain: Guidelines for
Assessment, Diagnosis, and Management (1996).
Jeffrey P. Okeson (Ed.). Publisher: Quintessence
Publishing Co., Inc., Chicago, USA. Price: 22.00.
ISBN: 0-86715-312-1. The European Journal of
Orthodontics, 19(1):103–104.

Gesch, D., Bernhardt, O., Kirbschus, A. 2004. Associa-
tion ofmalocclusion and functional occlusionwith
temporomandibular disorders (TMD) in adults:
A systematic review of population-based studies.
Quintessence international, (3):211–221.

Glass, E. G., McGlynn, F. D., Glaros, A. G., Melton,
K., Romans, K. 1993. Prevalence of Tem-
poromandibular Disorder Symptoms in a Major
Metropolitan Area. CRANIO®, 11(3):217–220.

Godoy, F., Rosenblatt, A., Godoy-Bezerra, J. 2007.
Temporomandibular disorders and associated fac-
tors in Brazilian teenagers: a cross-sectional
study. International Journal of Prosthodontics,

© International Journal of Research in Pharmaceutical Sciences 427



Saravana Dinesh S P et al., Int. J. Res. Pharm. Sci., 2020, 11 (SPL3), 423-429

20(6):599–604.
Grifϐiths, R. H. 1983. Report of the President’s con-
ference on the examination, diagnosis, and man-
agement of temporomandibular disorders. Amer-
ican Journal of Orthodontics, 83(6):514–517.

Henrikson, T. 1999. Temporomandibular disorders
andmandibular function in relation toClass IImal-
occlusion andorthodontic treatment. A controlled,
prospective and longitudinal study. Swedish dental
journal, 134:1–144.

Jain, R. K., Kumar, S. P., Manjula, W. S. 2014. Com-
parison of intrusion effects on maxillary incisors
among mini implant anchorage, j-hook headgear
and utility arch. Journal of clinical and diagnostic
research, 8(7):21–25.

Jang, J. Y., Kwon, J. S., Lee, D. H., Bae, J. H., Kim,
S. T. 2016. Clinical signs and subjective symptoms
of temporomandibular disorders in instrumental-
ists. Yonsei medical journal, 57(6):1500–1507.

Kamisetty, S. K., Verma, J. K., Arun, S. S., Chan-
drasekhar, S., Kumar, A. 2015. SBS vs In-house
Recycling Methods-An Invitro Evaluation. Journal
of clinical and diagnostic research, 9(9):4–8.

Krishnan, S., Pandian, A. K. S. S. 2015. Effect of bis-
phosphonates on orthodontic tooth movement-an
update. Journal of clinical and diagnostic research:
JCDR, 9(4):1–5.

Krishnan, S., Pandian, K., Kumar, S. 2018. Angular
photogrammetric analysis of the soft-tissue facial
proϐile of Indian adults. Indian Journal of Dental
Research, 29(2):137–137.

Kumar, K. R. R., Sundari, K. K. S., Venkatesan, A.,
Chandrasekar, S. 2011. Depth of resin penetration
into enamel with 3 types of enamel conditioning
methods: A confocal microscopic study. Ameri-
can Journal of Orthodontics and Dentofacial Ortho-
pedics, 140(4):479–485.

Larsson, E., nnerman, A. R. 1981. Mandibular
dysfunction symptoms in orthodontically treated
patients ten years after the completion of treat-
ment. The European Journal of Orthodontics,
3(2):89–94.

Michelotti, A., Iodice, G. 2010. The role of orthodon-
tics in temporomandibular disorders. Journal of
Oral Rehabilitation, 37(6):411–429.

Mohlin, B., Pilley, J. R., Shaw, W. C. 1991. A survey
of craniomandibular disorders in 1000 12-year-
olds. Study design and baseline data in a follow-
up study. The European Journal of Orthodontics,
13(2):111–123.

Muthukrishnan, A., Sekar, G. 2015. Prevalence of
temporomandibular disorders in Chennai popula-

tion. Journal of Indian Academy of Oral Medicine
and Radiology, 27(4):508–508.

Olsson, M., Lindqvist, B. 1992. Mandibular function
before orthodontic treatment. The European Jour-
nal of Orthodontics, 14(1):61–68.

Pilley, J. R., Mohlin, B., Shaw, W. C., Kingdon, A. 1997.
A survey of craniomandibular disorders in 500 19-
year-olds. The European Journal of Orthodontics,
19(1):57–70.

Rubika, J., Felicita, A. S., Sivambiga, V. 2015. Gonial
Angle as an Indicator for the Prediction of Growth
Pattern. World Journal of Dentistry, 6(3):161–163.

Samantha, C., Sundari, S., Chandrasekhar, S., Siva-
murty, G., Dinesh, S. 2017. Comparative evalua-
tion of two Bis-GMA based orthodontic bonding
adhesives-A randomized clinical trial. Journal of
Clinical and Diagnostic Research: JCDR, 11(4):40–
44.

Sánchez-Pérez, L., Irigoyen-Camacho, M. E., Molina-
Frechero, N., Mendoza-Roaf, P., Medina-Solís, C.,
Acosta-Gío, E., Maupomé, G. 2013. Malocclu-
sion and TMJ disorders in teenagers from private
and public schools in Mexico City. Medicina oral,
patologia oral y cirugia bucal, 18:312–320.

Schmid-Schwap, M., Bristela, M., Kundi, M.,
Piehslinger, E. 2013. Sex-Speciϐic Differences
in Patients with Temporomandibular Disorders.
Journal of Orofacial Pain, 27(1):42–50.

Sivamurthy, G., Sundari, S. 2016. Stress distribu-
tion patterns at mini-implant site during retrac-
tion and intrusion—a three-dimensional ϐinite ele-
ment study. Progress in Orthodontics, 17(1).

Solberg, W. K., Bibb, C. A., Nordström, B. B., Hans-
son, T. L. 1986. Malocclusion associated with
temporomandibular joint changes in young adults
at autopsy. American Journal of Orthodontics,
89(4):326–330.

Sujatha, B. K., Yavagal, P., Nagesh, L., Gomez, M. S.
2018. Relationship Between Malocclusion and
Temporomandibualr Disorders Among 12-18 Year
Old Adolescents in Davangere City-A Cross Sec-
tional Survey. Journal of Dental Research and
Review, 5(2):65–65.

Tanaka, E., Detamore, M. S., Mercuri, L. G. 2008.
Degenerative Disorders of the Temporomandibu-
lar Joint: Etiology, Diagnosis, and Treatment. Jour-
nal of Dental Research, 87(4):296–307.

Vikram, N. R., Prabhakar, R., Kumar, S. A.,
Karthikeyan, M. K., Saravanan, R. 2017. Ball
Headed Mini Implant. Journal of clinical and
diagnostic research, 11(1):2–03.

Viswanath, A., Ramamurthy, J., Dinesh, S. P. S., Srini-

428 © International Journal of Research in Pharmaceutical Sciences



Saravana Dinesh S P et al., Int. J. Res. Pharm. Sci., 2020, 11 (SPL3), 423-429

vas, A. 2015. Obstructive sleep apnea: awakening
the hidden truth. Nigerian journal of clinical prac-
tice, 18(1):1–7.

Zonnenberg, A. J., Mulder, J. 2013. The inci-
dence of centric slides in healthy individuals and
TMD patients. Eur J Prosthodont Restor Dent,
21(3):109–113.

© International Journal of Research in Pharmaceutical Sciences 429


	Introduction
	Materials and Methods
	Results and Discussion
	Conclusion

