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Background: Traumatic dental injury (TDI) in children and adolescents has become one of the most serious dental public health 
problems. Despite such a high prevalence of dental trauma, very less attention has been paid to TDI, its etiology, and prevention.
Objectives: To determine the prevalence of anterior tooth traumatic dental injuries in 12-15-year-old school children of Panchkula district, 
India, and to find any correlation with the cause, gender, extent of overbite as well as over-jet, and previous treatment.
Patients and Methods: A multistage sample of 12-15-year-old school children (n = 810) in Panchkula district, Haryana, was selected. The 
children were screened using WHO criteria for oral examination and a trained dental surgeon examined the children. Those with clinical 
TDI were examined further for the type of traumatic injuries using Elis classification modified by Holland. Overjet and overbite were 
recorded. After examination, questions regarding the cause of trauma and its treatment were asked. Data were subjected to statistical 
analysis using the Chi square and Mantel-Haenszel tests by SPSS version 20.0.
Results: The results showed that out of 810 children, 86 (10.2 %) had TDI. Males had higher prevalence of trauma than females (P < 0.05). The 
common cause of trauma was fall (51.11%) followed by sports injuries (41.86%). Enamel-dentin fracture without pulpal involvement was the 
most common type of trauma and the most frequent involved teeth were maxillary central incisors. A significant association was observed 
between overjet and overbite and trauma. Only 3.5% of the children affected with trauma had received treatment.
Conclusions: The prevalence of traumatic injuries to permanent incisors in 12-15-year-old Panchkula school children was relatively high. 
TDI was associated with gender, overjet, and lip competence. There was a great unmet treatment need.
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Implication for health policy/practice/research/medical education:
The study provides an overview of burden of traumatic dental injuries and associated risk factors among children between 12-15 years old for the first 
time. In addition, it can serve as a benchmark for future comparisons by the public health personnel and decision makers.
Copyright © 2014, Kashan University of Medical Sciences; Published by Kowsar Corp. This is an open-access article distributed under the terms of the Creative Com-
mons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

1. Background
Traumatic dental injury (TDI) in children and adoles-

cents has become one of the most serious dental prob-
lems of the public health (1). They occur commonly and 
affect approximately 20-30% of the permanent dentition 
worldwide that often lead to functional, aesthetic and 
psychological disturbances as well as significant child, 
parents, and dentists concerns (2). With regard to TDI, a 
wide range of prevalence (4.1- 58.6%) from different coun-
tries has been reported (3-8). 

Despite such a high prevalence of dental trauma, very 
little attention has been paid to TDI as well as its etiology 
and prevention. Risk evaluation for dental trauma is not 
performed during the routine dental examination even 
for those who participate in various sports. Since the ma-
jority of these injuries are preventable, there is a rising 
consensus on TDI. Establishing educational programs for 
children, parents, and teachers concerning the impor-
tance of early treatment for dental trauma, ways of pre-
venting these traumas, and procedures for appropriate 
emergency management are of significant importance. 

These educational programs for the public in a country 
should preferably be preceded by an investigation of 
background information on the occurrence of oroden-
tal injuries in the community. Anterior tooth trauma 
was studied previously and studies reported them as the 
most susceptible tooth to TDI (9). 

2. Objectives
We aimed to evaluate prevalence of TDI involving per-

manent anterior teeth in 12-15-year-old school children of 
Panchkula district and to find any correlation with the 
cause, gender, lip coverage, the extent of overjet, and any 
previous treatment.

3. Patients and Methods
This cross-sectional study was conducted over a period 

of six months from April 2013 to September 2013 among 
12-15-year-old schoolchildren of Panchkula District, Hary-
ana, India. Ethical clearance was obtained from the in-



Chopra A et al.

Arch Trauma Res. 2014;3(1):e181272

stitutional ethic committee and oral informed consent 
was obtained from the participants. A pilot study was 
conducted one month prior to the original study with a 
sample of 80 individuals who were not part of the main 
sample. Prevalence of TDI was found to be 8.8%. Based on 
the results of the pilot study, sample size was calculated 
810.

A multistage sampling technique was adopted to select 
the children. The primary sampling unit consists of four 
blocks of Panchkula (i.e. Pinjore, Raipur Rani, Barwala, 
and Morni). Within each block, the schools were ran-
domly selected proportional to number of private and 
governmental schools and the total number of children 
going to school. Before examining the children, the con-
sent was obtained from the concerned authorities of edu-
cation department and principal of respective schools of 
the Panchkula District. On the day of examination, all the 
children with the age of 12-15 years who were available 
in the selected schools were examined until the desired 
sample size was achieved.

3.1. Inclusion Criteria
The children who had entered 12th through 15th year on 

their last birthday and had erupted permanent anterior 
teeth were included in the study.

3.2. Exclusion Criteria
The children with the following conditions were ex-

cluded from the study: Children who were undergoing or 
had finished orthodontic treatment, children in whom 
the permanent anterior teeth had not yet erupted, the 
permanent anterior teeth were lost due to caries or any 
cause other than trauma, partial/complete anodontia in-
volving permanent anterior teeth, physically-challenged 
children, cleft lip or palate, or those did not tend to par-
ticipate.

The examiner was trained prior to the study commence-
ment. A pre-survey calibration was performed on a group 
of 30 schoolchildren with the age of 12-15 years who were 
selected from the School Oral Health Program conducted 
by Dental Institution. The obtained results were subject-
ed to kappa statistics. The calibration exercise and the 
kappa value (0.95) showed good agreement for these ob-
servations and measurements in terms of intra examiner 
variability, which validated the examination procedure. 
Dental examination was conducted using individually 
wrapped and sterilized sets of plain mouth mirrors, com-
munity periodontal index probes, and gauze pads. The 
children were examined at their schools under natural 
light. Because radiographic examination was not per-
formed, root fractures were not recorded. Pulp vitality 
tests were not performed. The dental examination for TDI 
included only anterior permanent teeth. Injuries were 
classified according to the epidemiological classification 
given by Ellis and modified by Holland et al. (10). Mea-

surement of maxillary overjet was made with the teeth 
in centric occlusion; the distance from the labial-incisal 
edge of the most prominent maxillary incisor to the labi-
al surface of the corresponding mandibular incisor was 
measured using the Community Periodontal Index (CPI) 
probe, as described in the 1997 World Health organiza-
tion (WHO) basic oral health survey guidelines.

Lip coverage was recorded on visual inspection as ad-
equate if lips covered the maxillary incisors in rest posi-
tion and as inadequate if two-thirds of the crown height 
was exposed and visible. Demographic information and 
questions regarding cause of trauma and treatment was 
recorded as part of the clinical examination. The data 
were analyzed by SPSS version 20.0 (SPSS Inc., Chicago, 
IL, USA). Data analysis included descriptive and analytic 
statistics. The Chi square test was used to compare quali-
tative data. The strength of association of the variable (lip 
coverage, gender, and incisal overjet) with the outcome 
was assessed using the Mantel–Haenszel Common Odds 
Ratio. The level of statistical significance was set at P < 
0.05.

4. Results
Out of the 810 students who were examined and re-

sponded the questionnaire, 415 were male and 395 were 
female. The prevalence of TDI was 10.2% (86) with 60 male 
and 26 female-affected students. Overall, 94.2% of the in-
jured children had only one tooth damaged. 

The maxillary central incisors were the most frequently 
affected teeth (81.4%), followed by the maxillary lateral in-
cisors (10.5%), the mandibular central incisors (5.8%), and 
mandibular lateral incisors (1.2%) as well as maxillary ca-
nines (1.2%) (Figure 1).

The most frequent reason for TDI was fall (51.4%) fol-
lowed by playing sports (41.9%) (Table 1). The majority of 
accidents occurred at home (58.4%) followed by in school 
(20.8%) and in the street (18.4%). The most frequent activ-
ity of the children at the time of accident were leisure 
and sports activities. The most common type of injury 
was Type 1 (enamel fracture) (80.2%), followed by type 2 
fracture (i.e. involving enamel/dentin) (8.1%) (Figure 2).

Only 3.5% of children with trauma were treated. The 
type of treatment recorded was acid-etched, adhesively 
luted restorations, or crowns (Figure 3).

With regard to hypoplastic lesions (Turner’s hypopla-
sia) on labial surface of permanent incisor teeth, 32% of 
the children had these lesions while only 3% of children 
without trauma showed these lesions (P < 0.05). Thus, 
the children with trauma were at more risk for this type 
of morbidity. The numbers of injured teeth were more in 
boys than in girls with the odds ratio of -0.875 (95% CI = 
-1.358-0.392; P = 0.000) showing negative association be-
tween female gender and prevalence of TDI (Table 2).

Children with adequate lip coverage showed lower 
number of injury (27) as compared to those with inad-
equate lip coverage (59). In addition, children with in-
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adequate lip coverage were 3.1 times more prone to inju-
ries in comparison to those with adequate lip coverage 
(OR=3.065, 95% CI= 2.545-3.585, P=0.000) (Table 2). Hence, 
inadequate lip coverage was identified as the most im-
portant and an independent risk predictor for traumatic 
injuries to permanent anterior teeth. The maximum in-
juries occurred in children with increased overjet (69%) 
followed by those having normal overjet (17%) with an 
odds ratio of 2.441 (95% CI= 1.885-2.997, P=0.000). Thus, in-
creased overjet was identified as an important risk factor 
for TDI in comparison to the normal overjet.

5. Discussion
This cross-sectional study identified a prevalence of 

10.2% of TDI for permanent anterior teeth of 12-15-year-old 
students of Panchkula District. The reported prevalence 
of TDIs in the Americans, Asians, and Brazilian adoles-
cents ranged from 4.1% to 58.6% (4-8). Studies conducted 
among adolescent in India reported the prevalence rates 
ranging from 8.79% to 33.3% (3, 11, 12). The behavioral and 
cultural diversity may explain differences in findings be-
tween countries as well as within a country. Variation in 
sampling and diagnostic criteria between different stud-
ies may also explain differences in findings.

There was a significant difference in dental trauma be-
tween genders; in other words, the prevalence was high-
er in boys than in girls, which was in accordance with pre-
vious studies (4 8). The difference by gender is explained 
by the fact that boys are more inclined towards vigorous 
activities. Moreover, the restricted behavior of girls en-
forced by conservative parents due to cultural and social 
conditions in India can be added to the possible factors.

Most common fracture was type 1 fracture involving 
enamel and the most commonly involved tooth was max-
illary central incisor. This was in concordance to the re-
ports of Patel and Sujan (3) as well as Nik-Hussein (7).

Most of the TDI in the present study were due to falls oc-
curred at home and school, followed by playing sports in 
the street. This is of special importance for health policy 
makers seeking to establish prevention strategies to re-
duce traumatic orofacial injuries. This includes involving 
parents more closely to control the home environment. 
The role of the school environment as a determinant of 
TDI is well-established; in schools with a supportive social 
and physical environment, TDI is less likely (4).

Unintentional or accidental injuries to the mouth are 
common and must be distinguished from child abuse by 
judging whether the history, including the timing and 
mechanism of injury, is consistent with the characteris-
tics of the injury and the child’s developmental capabili-
ties (13). The prevalence of treated traumatized teeth was 
only 3.5%, which was in concordance to the epidemiologi-
cal studies done in other parts of the world (8, 14-16). This 
study showed high rate of unmet treatment needs that 
can be due to lack of adequate knowledge and proper 

motivation concerning TDI among children, parents, and 
teachers. It may be compounded further by limitations 
imposed due to socioeconomic constraints.
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Table 1. Traumatic Dental Injuries Classified According to the Causes of Injuries

Cause of Injury Values a

Fall 44 (51.2)

Violence/ fight in school 3 (3.4)

Domestic violence 2 (2.3)

Playing sports 36 (41.9)

Others 1 (1.2)
a Data are presented as No. (%).

Table 2. Mantel-Haenszel Common Odds Ratio Estimate and Statistical Significance of Gender, Overjet, and Lip Coverage a

Children Characteristics Total Number Number of Injuries With Injuries Chi Square Value Odds Ratio (CI) b

Gender -0.875 (-1.358,-0.392)

Boys 415 355 60 13.22

Girls 395 369 26 

Overjet 2.441 (1.885,2.997)

Normal 552 535 17 103.75

Increased 258 189 69 

Lip coverage 3.065 (2.545,3.585)

Adequate 684 657 27 201.13

Inadequate 126 67 59 

Total 810 724 86 
a P value is zero for all characteristics.
b Abbreviation: CI, confidence interval

Regarding increased overjet and inadequate lip cover-
age, the finding in the present study was in agreement 
with previous reports (3, 4, 7). The results of the present 
study supported previous findings in which reduced 
incisor protection through lip incompetence increased 
the likelihood of trauma (5). Therefore, the treatment of 
increased overjet is a necessary preventive measure for 
avoiding TDI.

This study has some limitations; since the study was 
cross-sectional, causal relationships could not be estab-
lished and the observed association could be due to other 
unexplored factors. Moreover, trauma was detected visu-
ally and without taking radiographs. The children that 
did not go to school (i.e. 24.9% of children population of 
Panchkula) were not studied that will limit generalizabil-
ity of our results.

However, strength of our study was providing an over-
view of burden of the TDI among children with 12 -15 
years old for the first time and it can be a benchmark for 
future comparisons by the public health personnel and 
decision makers.

Public interventions are needed to reduce the risk of 
TDI among children and adolescents in Panchkula. A safe 
environment at home and in schools as well as the com-
munity such as safer playgrounds can help to minimize 
the risks. In addition, national and local campaigns and 
programs should increase social awareness about den-

tal injury. Interceptive orthodontic treatment in this age 
group would be beneficial to reduce the risk of TDI in 
children with excessive overjet. In addition, specific local 
laws to regulate the use of safety equipment are neces-
sary.

The results of this study showed that the prevalence 
of the TDI to permanent anterior teeth in 12-15-year-old-
Panchkula school children was relatively high. The main 
causes related to the occurrence of TDI were falls and 
playing sport. TDI was associated with gender, overjet, 
and lip closure competence. There was a great unmet 
treatment need.

Appendices
Sample Size Calculation
Step 1: Base Sample-size Calculation
Formula: 

Description:
n = Required sample size
t = Confidence level at 95% (standard value of 1.96)
p = Estimated prevalence of variable of interest in the 

project area (8.8% in this case as obtained from preva-
lence study)

m = Margin of error at 4% (standard value of 0.04)
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Calculation:

n = ~ 193
Step 2: Design Effect
The anthropometric survey is designed as a cluster sam-

ple (a representative selection of villages), not a simple 
random sample. To correct for the difference in design, 
the sample size is multiplied by the design effect (D).

The design effect is generally assumed to be two for sur-
veys using cluster-sampling methodology.

Calculation
n × D = 193 × 2= 386
Step 3: Contingency
The sample was further increased by 5% to account for 

contingencies such as non-response or recording error.
Calculation
n + 5% = 386 × 1.05 = 405.3˜405
Further, the sample size was doubled to reduce the stan-

dard error.
N = 2 × n= 2 × 405 = 810

Acknowledgements
The authors gratefully acknowledged all the partici-

pants for taking part in this study.

Authors’ Contribution
Study concept and design: Amandeep Chopra, Manav 

Lakhanpal, and NC Rao. Analysis and interpretation of 
data: Amandeep Chopra, Nidhi Gupta, and Shelja Vash-
isth. Drafting of the manuscript: Amandeep Chopra. Crit-
ical revision of the manuscript for important intellectual 
content: Nidhi Gupta, Shelja Vashisth, Manav Lakhanpal, 
and NC Rao. Statistical analysis: Amandeep Chopra and 
Manav Lakhanpal.

Financial Disclosure
No financial interests related to the material in the 

manuscript were declared.

Funding/Support
This study was supported in part by SDDHDC, which in-

cluded the provision of equipment and supplies.

References
1.       Glendor U. Epidemiology of traumatic dental injuries--a 12 year 

review of the literature. Dent Traumatol. 2008;24(6):603–11.
2.       Bourguignon C, Sigurdsson A. Preventive strategies for traumat-

ic dental injuries. Dent Clin North Am. 2009;53(4):729–49.
3.       Patel MC, Sujan SG. The prevalence of traumatic dental injuries to 

permanent anterior teeth and its relation with predisposing risk 
factors among 8-13 years school children of Vadodara city: an epi-
demiological study. J Indian Soc Pedod Prev Dent. 2012;30(2):151–7.

4.       Malikaew P, Watt RG, Sheiham A. Prevalence and factors associ-
ated with traumatic dental injuries (TDI) to anterior teeth of 11-13 
year old Thai children. Community Dent Health. 2006;23(4):222–7.

5.       Artun J, Behbehani F, Al-Jame B, Kerosuo H. Incisor trauma in an 
adolescent Arab population: prevalence, severity, and occlusal 
risk factors. Am J Orthod Dentofacial Orthop. 2005;128(3):347–52.

6.       Shulman JD, Peterson J. The association between incisor trauma 
and occlusal characteristics in individuals 8-50 years of age. Dent 
Traumatol. 2004;20(2):67–74.

7.       Nik-Hussein NN. Traumatic injuries to anterior teeth among 
schoolchildren in Malaysia. Dent Traumatol. 2001;17(4):149–52.

8.       Marcenes W, Murray S. Social deprivation and traumatic dental 
injuries among 14-year-old schoolchildren in Newham, London. 
Dent Traumatol. 2001;17(1):17–21.

9.       York AH, Hunter RM, Morton JG, Wells GM, Newton BJ. Dental in-
juries in 11- to 13-year-old children. N Z Dent J. 1978;74(338):218–20.

10.       Holland T, O'Mullane D, Clarkson J, O'Hickey S, Whelton H. Trau-
ma to permanent teeth of children, aged 8, 12 and 15 years, in Ire-
land. J Paediatr Dent. 1988;4(1):13–6.

11.       Kalaskar R, Tawani GS, Kalaskar A. Paediatric traumatic dental in-
juries in hospital of central India. A 2.5 year retrospective review. 
Int J Res Dent. 2013;3(3):1–10.

12.       Kumar A, Bansal V, Veeresha KL, Sogi GM. Prevalence of traumatic 
dental injuries among 12- to 15-year-old schoolchildren in Am-
bala district, Haryana, India. Oral Health Prev Dent. 2011;9(3):301–5.

13.       Naidoo S, Sheiham A, Tsakos G. Traumatic dental injuries of per-
manent incisors in 11- to 13-year-old South African schoolchil-
dren. Dent Traumatol. 2009;25(2):224–8.

14.       Al-Majed I, Murray JJ, Maguire A. Prevalence of dental trauma in 
5-6- and 12-14-year-old boys in Riyadh, Saudi Arabia. Dent Trauma-
tol. 2001;17(4):153–8.

15.       Traebert J, Bittencourt DD, Peres KG, Peres MA, de Lacerda JT, Mar-
cenes W. Aetiology and rates of treatment of traumatic dental 
injuries among 12-year-old school children in a town in southern 
Brazil. Dent Traumatol. 2006;22(4):173–8.


