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A b s t r ac t
Aim: While dental caries and periodontal disease are the most prominent oral diseases, other oral conditions have not been adequately
investigated. This study was undertaken to assess and compare prevalence of extraoral and oral mucosal lesions, temporomandibular disorders
(TMDs), and traumatic dental injuries among children enrolled in high schools in Mangaluru taluk.
Materials and methods: A cross-sectional study was carried out among 1,340 children selected through stratified cluster sampling from
government and private high schools in urban and rural areas. A pro forma was prepared to record demographic data, and oral findings
according to the World Health Organization criteria. Data were analyzed using Chi-squared test and t-test with a p value of less than 0.05
considered statistically significant.
Results: Prevalence of extraoral lesions was found to be 0.2%. The prevalence of TMD symptoms and TMD signs was 2.4% and 2.5%, respectively.
The presence of TMD symptoms and TMD signs was significantly higher among females, children belonging to rural areas, and among private
schoolchildren. The oral lesions found were traumatic ulcerations (in 0.8% study participants), the majority of which affected children attending
urban schools. The prevalence of traumatic dental injuries was 6.7%, and it was significantly higher among males. Maxillary incisors were the
most affected teeth.
Conclusion: Although the prevalence of the oral conditions was low, their presence indicates a need for early identification of those affected
so that the treatment can be expedited and the severity of the condition can be limited.
Clinical significance: Data on prevalence and severity recorded according to standardized criteria are a prerequisite for effective interception of
oral conditions such as oral mucosal lesions, TMDs, and dentofacial injuries. This survey will provide data on children from diverse socioeconomic
backgrounds and facilitate prioritizing of treatment services to the most deserving.
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I n t r o d u c t i o n
Oral diseases are major public health problems due to high
prevalence and significant social impact.1,2 They cause pain,
interfere with normal function and social interaction, and increase
the financial burden on the afflicted, thereby influencing the
quality of life.1–3 Therefore, healthy oral tissues are prerequisite for
the physical, social, and psychological development of a child.3
Developing countries like India face many challenges in rendering
oral health needs such as lack of awareness about dental diseases,
low educational levels, lack of beliefs and culture in support of oral
health, and a large rural population.1,2
While dental caries and periodontal disease are the most
prominent and researched oral diseases, there are other conditions
such as extraoral lesions, TMDs, oral mucosal lesions, and traumatic
dental injuries which need to be adequately investigated. Extraoral
lesions in the head and neck region present such as ulcerations,
sores, erosions, fissures, abnormalities of the lips, enlarged lymph
nodes.4 A search of literature revealed a paucity of data on the
prevalence of extraoral lesions among adolescents.
Temporomandibular disorders (TMDs) is a collective term
for disorders characterized by pain in the temporomandibular
joint (TMJ) and the muscles of mastication, restricted mandibular
movement, and the presence of articular clicking. Their occurrence
is attributed to emotional stress, malposition or loss of teeth, muscle
dysfunction, etc. TMDs are the main causes of non-dental or facial
pain and are diagnosed by associating signs and symptoms.5,6 Very
little documentation exists on their prevalence among adolescents,
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which is necessary to formulate effective strategies to prevent the
progress of TMDs into adulthood.
The oral mucous membrane is looked upon as a mirror of
general health. Oral mucosal lesions may be present at birth or
become evident in later life. They are usually discovered during
routine dental examinations and may reflect underlying systemic
conditions. They present with varying prevalence depending on
age, gender, race, or geographic location.7,8 There are very few
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studies documenting the prevalence of mucosal lesions among
adolescents in the Indian subcontinent, and no studies in Mangaluru
taluk. This lack of data is a critical deficiency and may lead to
overlooking of diseases of the oral soft tissues.
Traumatic dental injuries occur frequently during adolescence
and result from sports or road accidents, violence, or accidental
falls.1,2 The face and anterior teeth have a high tendency to be
traumatized.9 Traumatic injuries can cause extensive loss of tooth
structure and may have a great psychological impact on the child,
restricting oral function and affecting esthetics.10,11 There is a lack
of recent data on the prevalence of traumatic dental injuries among
high school-going children in this region.
Government schools are funded and managed by the
government, while private schools are privately managed and
funded. The school a child attends is often determined by parents’
socioeconomic status. Thus, the type of school can be considered
a surrogate or proxy indicator for socioeconomic status and can
facilitate epidemiological surveys of oral health by simplifying
data collection.12,13
Effective interception of TMDs and dentofacial injuries and
early treatment of extraoral and oral mucosal lesions require the
documentation of their prevalence and severity in the target
population to help identify treatment needs. This survey was
necessitated by the fact that these oral parameters had not been
evaluated in this population cohort or in this region according to
the World Health Organization criteria.4 The present study was
undertaken to assess and compare the prevalence of extraoral and
oral mucosal lesions, TMDs, and traumatic dental injuries among
children enrolled in government and private high schools in urban
and rural areas of Mangaluru taluk.

M at e r ia l s

and

Methods

This cross-sectional study was carried out from January 2013 to
March 2015. Spread over 834 square kilometers, Mangaluru taluk has
a population of approximately 882,856, with urban areas accounting
for 68.1% of the population.14
Schools in Mangaluru taluk are allotted to two divisions,
Mangaluru City and Mangaluru Rural. The permission to carry out
the study and the list of high schools in the taluk were obtained
from Block Educational Officers of both divisions. High schools in
the taluk numbered 191 and consisted of 100 government and 91
private schools; 70 were urban-based and 121 were located in rural
areas. The sample size was determined to be 1340.15
After obtaining Ethical Clearance (Reference Number
YUEC/89/11/8/12), stratified cluster sampling was used to select
government and private high schools in urban and rural areas. As
data on the number of children in each school were unavailable,
670 children each were examined from ten randomly selected
schools in urban and rural areas, respectively (i.e., 335 children each
from government and private schools). School authorities were
contacted to obtain permission. In these schools, all students who
fulfilled the inclusion criteria—studying from 8th to 10th standards,
present on the day of the survey and consenting to participate—
were examined till the required sample was obtained.
A pro forma was used to record demographic data, and findings
of the extraoral examination, temporomandibular assessment, oral
mucosal assessment, and the presence of traumatic dental injuries.4
Demographic data recorded included name, age, gender, type of
school and location, and date of examination. During the extraoral
examination, the head and neck region would be examined for
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the presence of ulcerations, sores, erosions, fissures, swellings,
abnormalities of upper and lower lips, and enlarged lymph nodes.
Temporomandibular assessment would include eliciting symptoms
such as clicking, pain or difficulty in opening and closing the mouth,
and checking for signs such as clicking, tenderness on palpation,
and reduced jaw mobility (<30 mm opening). Oral soft tissues such
as the vermilion border, commissures, lips, sulci, buccal mucosa,
floor of the mouth, tongue, hard and soft palate, and alveolar
ridges were to be examined for dysplastic changes, ulcerations,
acute necrotizing gingivitis, abscess, and candidiasis. The dentition
was evaluated for loss of tooth structure due to trauma with no
evidence of dental caries.
Prior to starting the study, the investigator was trained and the
κ statistic was found to be 0.84. The investigator was calibrated a
total of three times during the study period, and the intra-examiner
reliability was found to range from 0.80 to 0.84. Two recording
clerks assisted during the data collection exercise, and standard
precautions were followed throughout. Before starting the survey,
parental informed consent and written assent of the participants
was obtained. Oral examinations were performed under adequate
natural light in the school premises.

Statistical Analysis
Data were entered into the Statistical Package for the Social
Sciences (SPSS) version 20.0 and analyzed using Chi-squared (χ2)
test and t-test. A p value of less than 0.05 was considered statistically
significant.

R e s u lts
The study population comprised of 773 boys and 567 girls (total
1340), in the age range from 11 to 18 years. A majority (80.6% boys
and 81.3% girls) were in the 13–15-year age group.

Extraoral Lesions
Only two children presented with extraoral lesions—one urban
female from a private school with upper lip abnormality and
one rural male from a government school with ulceration at lip
commissure. The overall prevalence was 0.2%. Inferential statistics
were not done for this variable as there were only two cases.

Temporomandibular Joint Assessment
0.8% urban and 4.0% rural children, and 0.9% students from
government and 3.9% students from private schools reported TMJ
symptoms (overall prevalence 2.4%) (Table 1). The prevalence was
significantly higher among female participants (χ2 = 7.30; p = 0.007).
The prevalence of TMJ symptoms was five times higher among rural
(χ2 = 15.50; p < 0.001) and almost four times higher among private
schoolchildren (χ2 = 12.81; p < 0.001).
Clinical examination revealed that 1.0% urban and 4.0% rural,
and 1.0% from government and 4.0% private schoolchildren
manifested TMJ signs such as clicking, tenderness, and reduced jaw
mobility (overall prevalence 2.5%). Significantly, higher prevalence
was seen among females (χ2 = 7.30; p = 0.007), with the majority of
the affected children belonging to rural (χ2 = 10.37; p = 0.001) and
private schools (χ2 = 12.81; p < 0.001).

Oral Mucosal Lesions
Traumatic ulcerations were the only oral lesions found in the study
participants. Ten children presented with ulcerations located in
the following areas—six on the buccal mucosa, three on the lips,
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Table 1: Distribution of participants according to the prevalence of
TMDs, oral mucosal lesions, and traumatic dental injuries
Urban
schools
Temporomandibular disorders
Symptoms
05 (0.8%)
Signs
07 (1.0%)
Oral mucosal lesions
 Presence of
09 (1.3%)
traumatic
ulcerations
Traumatic dental injuries
 Injuries involving 41 (6.1%)
1 or 2 teeth

Rural
schools

Government Private
schools
schools

27 (4.0%) 06 (0.9%)
27 (4.0%) 07 (1.0%)

26 (3.9%)
27 (4.0%)

01 (0.2%) 04 (0.6%)

06 (0.9%)

49 (7.3%) 45 (6.7%)

45 (6.7%)

and one at the lip commissure. Nine of the 10 affected children
attended urban schools (χ2 = 6.45; p = 0.011) (Table 1). Differences
based on the gender and category of the school were not significant
(p > 0.05).

Traumatic Dental Injuries
The prevalence of traumatic injuries was 6.7%. Injuries to maxillary
and mandibular anterior teeth were present in 6.1% urban and
7.3% rural participants, and among 6.7% students from both
government and private schools (Table 1). Single tooth injuries were
seen in 88.9% cases while 11.1% showed involvement of two teeth.
Maxillary central incisors were most affected (79.0%), followed by
maxillary lateral incisors (15.0%) and mandibular central incisors
(4.0%). The prevalence was significantly higher among males (p
= 0.002). However, it did not differ according to the location or
category of the school.
The inference of the study was that among children enrolled
in government and private high schools in urban and rural areas
of Mangaluru taluk, the prevalence of extraoral lesions and
oral mucosal lesions was 0.2% and 0.8%, respectively. The TMJ
assessment showed 2.4% children reporting TMJ symptoms and
2.5% presenting with TMJ signs. The prevalence of traumatic dental
injuries was 6.7%.

Discussion
The mean age of 1340 participants was 13.91 ± 1.17 years, and
males numbered more than females. While the present study found
only two participants with extraoral lesions, a survey carried out
in Mysore district, India, by Havaldar et al. found 2.7% adolescents
with extraoral lesions of which 2.3% were extraoral ulcerations.16
No literature exists on the prevalence of TMD symptoms and
signs among adolescents in Mangaluru taluk. The prevalence of
TMD symptoms among urban children in this study was 0.4%,
much lower than reported by Feteih RM among urban Saudi
Arabian adolescents (33.0%).5 The prevalence of TMD symptoms
was significantly higher among females. 5 The TMD signs such
as clicking, tenderness, and reduced jaw mobility were found
in 2.5% participants, lower than found in Mexican (26.1%)17 and
Saudi Arabian (21.3%)5 adolescents but similar to that reported
by Chauhan et al. 6 (2.5%) in schoolchildren from Himachal
Pradesh. Higher prevalence among females was mirrored in
studies conducted among Caucasian,18 Saudi Arabian, 5 and
Himachal Pradesh6 adolescents. Higher prevalence of TMD signs
among females may be attributed to lower pain threshold, stress,

and hormonal changes. 5,6,17,18 A survey of Himachal Pradesh
schoolchildren by Chauhan et al.6 found that children belonging
to urban background were more affected, which contrasted with
our findings. Orthodontic treatment can be used to treat certain
TMD patients after a thorough investigation of the etiology.17
Therefore, routine dental examination in adolescents should
include evaluation of the TMJ and related musculature. No literature
is available on the differences in the prevalence of TMD symptoms
and signs among government and private schoolchildren.
This is the first epidemiological study in Mangaluru taluk
evaluating the prevalence of oral mucosal lesions among
adolescents. The only oral lesion found in this study population was
traumatic oral ulcer. The prevalence of traumatic oral ulcerations
was 0.8%, which was lower than reported among adolescents from
Manipal (1.7%),8 the United States (9.1%),19 and Tehran (28.0%).7 No
significant differences were observed between genders;20 however,
a higher prevalence among males has been reported by Shulman
among American youth.19 Majority of the affected children were
from urban areas, which has also been reported by Kumari et al.
among schoolchildren in Lucknow.20 Traumatic ulcerations, which
are the most commonly found ulcerations, are caused by physical/
mechanical, thermal, or chemical trauma. In the present study,
traumatic ulcerations were located on the buccal mucosa and lips.
Similar findings have been reported among adolescents in the
United States by Shulman.19
The prevalence of traumatic injuries (6.7%) was lower than
reported in Iran (27.6%), 21 the Middle East (5.0–12.0%),1 Latin
America (15.0%),1 Sweden (35.0%),22 and Tamil Nadu (10.1%).10 In
a majority of cases, traumatic injuries affected single teeth.10 The
most affected teeth were maxillary incisors, followed by mandibular
incisors.10,21 High prevalence among boys can be explained by their
greater inclination towards vigorous activities.10,21,22
There was a lack of scientific literature on comparison in the
prevalence of extraoral lesions, oral mucosal lesions, and traumatic
dental injuries among government-private schoolchildren, and
among urban-rural adolescents. This study was carried out to
fill these lacunae. The present study was limited to school-going
children, and therefore, the findings cannot be generalized to all
children of this age range. Primary prevention of oral disease is the
ultimate goal of preventive dentistry. Early identification of those
with extraoral and oral mucosal lesions can expedite treatment so
that the severity of the condition is limited. Screening programs
at schools can help identify those at risk of traumatic injuries and
TMDs, so that the appropriate measures such as the use of mouth
guards and orthodontic treatment can be implemented. Educating
the community, and, in specific, schoolchildren, and teachers on the
methods of preventing dental injuries and the need for immediate
treatment of fractured teeth can reduce the severity of the trauma.
This study, carried out using the standardized criteria, will provide
baseline data that will enable comparison with the future studies.

C o n c lu s i o n
The prevalence of extraoral and oral mucosal lesions, TMDs, and
traumatic dental injuries which were evaluated in this study among
children enrolled in government and private high schools in urban
and rural areas of Mangaluru taluk was low. However, their presence
indicates a need for early identification of the affected children so
that the treatment can be delivered at the earliest and the severity
of the condition can be minimized.
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Clinical Significance
Data on prevalence and severity recorded according to the
standardized criteria (of the World Health Organization) are a
prerequisite for effective interception of oral conditions such
as oral mucosal lesions, TMDs, and dentofacial injuries. This
survey will provide data on children from diverse socioeconomic
backgrounds and facilitate prioritizing of treatment services to the
most deserving, especially when resources are sparse.
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PRO FORMA FOR RECORDING DATA
Name:
Age: ___ years
Gender: Male/Female
Type of school: Government/Private
Location of school: Urban/Rural
Date of examination: ___ /___ /___
Extraoral examination of the head and neck region:
Normal = 0
Ulcerations = 1
Sores = 2 						□
Erosions = 3
Fissures = 4
Swellings = 5
Abnormalities of upper and lower lips = 6
Enlarged lymph nodes = 7
Temporomandibular joint assessment:
Symptoms
No symptoms = 0 					□
Clicking = 1
Pain = 2
Difficulty in opening and closing the mouth = 3
Signs
No signs = 0 						□
Clicking = 1
Tenderness on palpation = 2
Reduced jaw mobility (<30 mm opening) = 3
Oral mucosa:
Condition						Location
No abnormality = 0 		
□ 		
□ 	
Vermilion border = 1
Dysplastic changes = 1 		
□ 		
□ 	
Commissures = 2
Ulcerations = 2 		
□ 		
□ 	
Lips = 3
Acute necrotizing gingivitis = 3 	  		 	
Sulci = 4
Abscess = 4						Buccal mucosa = 5
Candidiasis = 5					
Floor of the mouth = 6
							Tongue = 7
							Hard and soft palate = 8a
							Alveolar ridges = 8b
Traumatic dental injuries (T):
17 16 15

14 13

12

11 21

22

23

24

25

26 27

47 46 45

44 43

42

41 31

32

33

34

35

36 37
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