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anterior teeth may not only lead to restriction in bit-
ing, phonetics and aesthetics, but may have an impact 
on a child’s personality and quality of life. The major-
ity of dental injuries involving the anterior teeth result 
from simple falls, accidents, sports activities or childish 
pranks, which were not intended to harm1.

Trauma that affects the hard tissue of the teeth causes 
pulpal and periodontal lesions, which are of great 
relevance to current dental practice; the magnitude of 
this problem is substantiated by statistical data which 
indicates that 6% to 34% of individuals suffer from 
TDI during childhood or adolescence2,3. Andreason 
and Andreason have reported that the incidence of these 
injuries has increased during the last 10 to 20 years and 
suggest that the incidence of dental trauma will soon 
exceed that of dental caries and periodontal diseases4. 
These figures are distressing but not surprising consid-
ering the intensity and type of traffic and sports activi-
ties seen in many countries. Moreover, an increase in 
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Objective: To assess the prevalence and factors associated with traumatic injuries to perma-
nent incisors of 12-year-old school children in Davangere, India.
Methods: In total, 1020 12-year-old school children were selected. Two trained and calibrated 
clinicians examined the children in the school environment using the World Health Organiza-
tion Classification of Tooth Fracture (1978). Examination was also done for lip coverage and 
maxillary overjet using the Community Periodontal Index probe. Children were then inter-
viewed using a structured questionnaire for demographic data and history of the injury.
Results: The overall prevalence rate of traumatic dental injuries (TDI) to permanent incisor 
teeth was 15.1%. The prevalence of TDI was higher in boys compared to girls. The major 
cause of TDI was falling followed by collision. The maxillary incisors were commonly injured, 
involving mainly enamel fracture. Children with excessive overjet and inadequate lip coverage 
were more likely to have injuries.
Conclusion: TDI could be a serious dental public health problem among children. Thus, there 
is an urgent need to collect local data on dental injuries in order to obtain a more comprehen-
sive picture of dental health.
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There is perhaps no single disturbance that has greater 
psychological impact on both the parents and chil-

dren than the loss or fracture of a child’s anterior teeth. 
This is especially so if the injury affects the perma-
nent dentition and involves the loss of extensive tooth 
structure. Traumatic dental injuries (TDI) involving the 
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recorded violence explains why dental injuries are on 
the rise and, to a certain extent, out of control5. Despite 
being a worldwide major public health problem, most 
studies on the epidemiology of traumatic dental injuries 
do not provide sufficient details of the causes of TDI 
to prioritise which factors should be addressed. The 
present study set out to give more detailed insights into 
the context and factors associated with TDI in India. 
The objective of this study was to assess the prevalence 
and factors associated with TDI in teeth of 12-year-old 
school children in Davangere, South India.

Materials and methods

A cross-sectional study was carried out involving 
12-year-old school children attending schools situated 
within the incorporated limits of Davangere. The esti-
mated sample size of 1012 was based on the TDI preva-
lence rate of 12% in the pilot study, at a confidence level 
of 95% and 2% acceptable error. Twenty schools were 
randomly selected from a list of 80 schools to make up 
the estimated sample size, considering a minimum of 50 
to 60 students in each school. However, 1020 children, 
whose parents had given the informed consent, were 
included in the study. The study was approved by the 
Institutional Ethical Committee. 

Two trained and calibrated clinicians examined 
the children in the school environment under natural 
daylight for TDI to anterior permanent teeth, using the 
World Health Organization (WHO) Classification of 
Tooth Fracture6,7, including fracture of enamel only/
enamel chipping, fracture of crown without pulpal 
involvement, fracture of crown with pulpal involve-
ment, fracture of root, fracture of crown with root, 
fracture of tooth, unspecified (treated fractured teeth), 
luxation, intrusion or extrusion, avulsion and other inju-
ries including laceration of oral soft tissues.

Injuries to the root such as fractures involving the 
cementum and root fracture were excluded, as radio-
graphs were not taken during the clinical examination. 
The presence of a restoration, if accompanied by a posi-
tive history of TDI, was recorded as fracture of tooth 
unspecified, i.e. code 6.

Lip coverage was recorded on visual inspection as 
adequate if lips covered the maxillary incisors in rest 
position, and as inadequate if two-thirds of the crown 
height was exposed and visible. Measurement of maxil-
lary overjet was made with the teeth in centric occlu-
sion; the distance from the labio-incisal edge of the 
most prominent maxillary incisor to the labial surface 
of the corresponding mandibular incisor was measured 
using the Community Periodontal Index (CPI) probe, 

as described in the 1997 WHO basic oral health survey 
guidelines. The overjet findings were grouped into 2 
categories: ≤ 5.5 mm and > 5.5 mm. Approximately 
10% of the children were re-examined by each clini-
cian, intra-examiner variability was satisfactory (the 
kappa score was 0.84).

Children were then interviewed using a structured 
questionnaire for the demographic data. Subjects with 
clinical evidence of TDI were interviewed for details of 
the injury event, such as the cause and place of injury, by 
the same two trained examiners. The data was analysed 
as proportions of damaged teeth and stratified by types 
of tooth damage. The chi-square test was used to assess 
any difference in the distribution of traumatic dental 
injuries according to the children’s characteristics.

Results

A total of 1020 children (519 [51%] boys and 501 [49%] 
girls) were examined and interviewed for TDI. In total, 
154 (15.1%) children had TDI, 97 (18.7%) were boys 
and 57 (11.4%) girls. The boys had a significantly higher 
incidence of TDI than the girls (P < 0.001). Children 
with excessive overjet and inadequate lip coverage were 
more likely to have TDI (P < 0.001, Table 1).

Each child was examined for TDI in the maxillary 
and mandibular anterior permanent teeth. Out of 12,240 
teeth examined, there was evidence of TDI to 178 teeth 
(1.4%), 172 teeth in the maxillary arch and six teeth in 
mandibular arch. Maxillary central incisors were the 
most common teeth with TDI. Enamel fracture (74.1%) 
was the most common type of TDI in both arches, fol-
lowed by 17.5% of fractures involving both enamel and 
dentin, and only 5% involving pulp (Table 2).

In total, 35.7% of the TDI were due to a fall. The sec-
ond most frequent cause was collision and accounted for 
24.6% of the TDI, followed by traffic accidents, sports 
incidents and violence, which altogether accounted for 
20.2%. The causes of a remaining 17% were not able to 
be identified (Table 3). 

The majority of TDI occurred at home (52%), fol-
lowed by 17% outside (i.e. street/road, shops, markets, 
public play ground and other public places). In total, 
17% of the children were not able to recollect the his-
tory (Table 4).

Discussion

The present study showed that the prevalence of TDI 
to anterior permanent teeth was 15.1% in 12-year-old 
school children in South India. This proportion of dam-
age to teeth in the population was slightly greater than 
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the 13.8% reported in the study by Gupta et al8, but was 
similar to the 14.9% reported in a study conducted on 
NCC cadets in South India9. TDI in various epidemio-
logical studies differs considerably, ranging from 6% to 
34% depending upon the trauma classification, the den-
tition, and the geographical and behavioural differences 
between study locations and countries7. The prevalence 
of TDI was higher in boys compared to girls. This could 

be attributed to the reason that boys are more inclined 
towards vigorous activities10. The restricted behaviour 
of girls enforced by conservative parents due to cultural 
and social conditions in India can be added to the pos-
sible factors.

It was observed that most of the TDI occurred at 
home, followed by outside, i.e. on streets, markets, 
public play grounds, etc. This may be related to the chil-

Table 1 The prevalence of traumatic dental injuries, by gender, overjet and lip coverage.

Children’s characteristics Number
Traumatic dental injuries (%) χ2 value

No injuries With injuries P Value

Gender
boys 519 422 (81.3) 97 (18.7) χ2 = 10.06

girls 501 444 (88.6) 57 (11.4) P < 0.001

Overjet
>5.5 mm 269 196 (72.9) 73 (27.1) χ2 = 41.30

≤5.5 mm 751 670 (89.2) 81 (10.8) P < 0.001

Lip coverage
adequate 934 807 (86.4) 127 (13.6) χ2 = 19.50

inadequate 86 59 (68.6) 27 (31.4) P < 0.001

Total 1020 866 (84.9) 154 (15.1)

Table 2 Distribution of traumatic dental injuries according to the type of fracture and tooth.

Types Maxillary central  
incisors (11, 21)

Maxillary lateral  
incisors (12, 22)

Others (32, 31, 41, 42,  
13, 23, 33, 43) Number (%)

Enamel 124 02 06 132 (74.1)

Enamel/dentin 28 03 00 31 (17.5)

Pulpal involvement 09 00 00 09 (5.0)

Fracture unspecified 06 00 00 06 (3.4)

Total 167 05 06 178 (100)

Table 3 Traumatic dental injuries classified according to the 
causes of injury.

Cause of injury Number (%)

Fall 55 (35.7)

Collision 38 (24.6)

Traffic 5 (3.3)

Sports 20 (13)

Violence 6 (3.9)

Missing information 26 (16.9)

Biting on hard objects* 4 (2.6)

*Opening bottle cap, biting metal wire/rope/pen/pencil/toys/key/necklace, etc.

Table 4 Traumatic dental injuries classified according to the 
place of injury.

Location/place Number (%)

Home 80 (52)

School 22 (14)

Outside 26 (17)

Missing information 26 (17)
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dren spending approximately 60% of their time at home 
rather than in school or at the playground8. The lower 
incidence in school may be because of the supervision 
of school authorities11. The two most common causes 
of TDI were falls and collisions in the present study. 
These results were similar to previous studies11,12,13. 
However, the cause of TDI could not be identified 
in 17% of the TDI children. This high percentage of 
unknown causes may be related to unreported violence, 
particularly domestic12. It was also likely that the chil-
dren were simply not able to recall the history of the 
injury, and this was particularly true when the fractures 
were small and involved only enamel.

In the present study, it was also shown that the maxil-
lary central incisors were the most common teeth with 
TDI and the enamel fracture was the most common 
type of fracture, similar to the results of previous stud-
ies7,8,14,15. The type of fractures in this study showed 
some differences with other studies. This may be due to 
the different criteria used and also the location where the 
study was conducted, i.e. in the hospital or in the field16. 
The anatomic factors of incisal overjet beyond 5.5 mm 
and inadequate lip coverage were important risk predic-
tors, similar to earlier observations17. However, it was 
different from Burden18 and Baldava and Anup9, who 
found lip coverage to be the greatest single predictor of 
TDI. Early orthodontic treatment in predisposed chil-
dren may be an effective preventive strategy. Protective 
devices such as mouth guards also may help reduce the 
incidence and severity of dental injuries during contact 
sports19. Improvements in the physical environment, 
closer supervision of children and adoption of health 
safety policies are likely to have a positive impact on 
the prevention of traumatic dental injuries.
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