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ABSTRACT

Background/aim: Due to its frequency, early occurrence, and severe adverse effects, if untreated, traumatic dental injury (TDI) is a public dental
health issue. The purpose of this study was to investigate the prevalence of dental injuries caused by trauma in the anterior teeth among
schoolchildren of Yamunanagar (Haryana), Northern India.

Materials and methods: A sample of 11,897 schoolchildren in the age-group of 8-12 years from 36 urban/rural schools was examined for
TDI using Ellis and Davey classification. Children with TDI were interviewed using a structured questionnaire and presented with validated
motivational videos to educate them about dental trauma, the sequelae of unmet treatment, and to motivate them to undergo treatment. The
subjects with trauma were reevaluated after 6 months to assess the percentage of subjects who have undergone treatment after motivation.

Result and conclusion: The overall prevalence of children afflicted with TDI was 6.33%. Statistically, a significant difference of p < 0.001 was
noted between the percentage of boys (7.29%) and girls (4.8%) experiencing TDI. Maxillary incisors (94.3%) were the most commonly injured
teeth. Falls in the playground (37.70%) were the major cause; on reevaluation, only 9.26% of the study population got their traumatized tooth
treated. TDI is an existing dental problem. Motivating children at schools was found to be ineffective. There is a need to educate the parents

and teachers to take appropriate preventive measures.
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INTRODUCTION

Due to its frequent occurrence, presentation at younger ages, and
complicated and often irreversible pathology and treatment, TDlis now
considered a publicdental health problem. The oral region is frequently
injured and makes up about 5% of all injuries warranting treatment in
dental clinics and hospitals.' Generally, patients experiencing TDIs are
in the younger age-groups during which growth and development of
the dento-osseous structures take place. It accounts for about 18% of
all injuries in preschool children. Treatment for TDI is often complex
and expensive and often requires an interdisciplinary approach. Unlike
most other traumatic injuries seen in the outpatient setting, a TDI is
usually irreversible, which increases the possibility that this might result
in a life-long treatment for the patient.'

Damage to the anterior teeth of the child is often the most
psychologically and emotionally impacting experience for a parent
or child.? Unesthetic damage to the anterior tooth can have a
negative impact on a child’s self-esteem and may even affect his
progress in school and daily living.?

Itis often difficult to prevent injuries to oral structure in a growing
child. But fortunately, it is possible to plan preventive measures that
may be able to reduce the prevalence of such traumatic episodes by
undertaking cross-sectional studies. Cross-sectional surveys are based
on data obtained about demographicand personal characteristics, the
prevalence of acute and chronic diseases, perceived healthcare needs,
and the utilization of healthcare services.

Despite it being a major global public health concern, there
is limited data regarding the epidemiology of traumatic dental
injuries and of the causes of TDI to prioritize the factors that should
be addressed. This study aims to provide a more detailed insight
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into the factors and content related to TDI in India. There is no
information on the prevalence of dental traumain the Yamunanagar
district of Haryana.

For this reason, this study was performed with an aim to
determine the prevalence of treated and untreated cases of anterior
tooth trauma among 8-12-year-old schoolchildren in Yamunanagar
district of Haryana, Northern India, and to investigate the presence
of any predilection in either of sex along with the impact of
motivational interviews (audiovisual and verbal) in encouraging
the patient to pursue treatment.
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MATERIALS AND METHODS

District Yamunanagar is located in the Haryana state and is the
industrial locus of Northern India. Over the past 30 years, it has
expanded geographically as well as culturally. This district, because
of its economic growth, attracts people from all over India; hence
in a way represents “mini-India.” Administratively, it is divided into
six developmental blocks, which comprise the urban and rural
populations.

A districtwide cross-sectional survey was conducted
among 8-12-year-old school-going children from selected schools
of all six blocks so as to include schools from all geographical
directions. Further, to ensure the participation of children from all
socioeconomic groups, the schools from each block were divided
into three categories as low, middle, and high, as per their school
fees.*> Two schools in each category were selected randomly
from each block. Thus, the study represents a population that
includes children attending 36 schools selected from the district
Yamunanagar, Haryana.

Prior to the commencement of the survey, ethical approval,
and official permission were sought from the Institutional
Ethical Committee and District Education Officer Yamunanagar,
respectively. An information letter/informed consent regarding
the objective of the survey and its importance, oral examination
procedure, and date and time of the examination was delivered
to the parents/guardians of the children of the selected schools
through their class teachers. This form was collected from the
respective class teachers on the day of the examination.

A single calibrated examiner performed the examination on
the school premises in natural daylight using sterilized diagnostic
instrument kits. A full mouth oral examination was done for all
the children, and oral hygiene instructions were given to them.
The traumatic injuries to the teeth were recorded using the (1960)
classification.®~® However, Ellis and Davey’s type VI fracture was
not included in the survey as there were no provisions for dental
radiographs in the in-school field conditions. Children were then
interviewed for the history of the injury, and information concerning
the etiology of traumatic injury, the number of injured teeth, and the
class of the teeth involved were recorded through atraumaassessment
form using a structured questionnaire.'® After the oral examination,
children were shown a validated motivational video so as to educate
them about dental trauma, sequelae of unmet treatment, emergency
firstaid measures, all the treatment options available, and to motivate
the patients with trauma to get their treatment done. In addition, to
evaluate the impact of motivational interviews, all the students with
trauma were reevaluated after 6 months so as to ensure that how
many patients got the treatment done.

The statistical analysis was performed using SPSS (Statistical
Package for the Social Sciences) version 17.0. The Chi-squared test
was carried out to compare qualitative data and to determine

statistical significance, which was predetermined at a probability
value of 0.05 or less.

REesuLTs

Out of 11,897 students examined during the survey, 7,196 (60.48%)
were males,and 4,701 (39.52%) were females. The mean prevalence
of TDI was noted to be 6.33% (754/11,897). Among the affected
study population, 7.29% were males as compared to 4.8% of females
(p-value < 0.001*) (Table 1).

Prevalence rates were found to be 11.1% at age 8, 12.3% at the
age of 9, 17.1% at the age of 10, 19% at age 11, and 40.5% at the age
of 12 years; it was noted that the difference was statistically highly
significant (x> = 141.93, p-value < 0.001**) (Fig. 1).

Treated cases of trauma were only found to be 1.2% (Fig. 2).
Maxillary teeth (94.3%) were affected more by dental trauma than
mandibular teeth (5.18%), and the right maxillary central incisor
(52.50%) was most commonly involved by a dental trauma (Fig. 3).
A high prevalence was seen in children with high socioeconomic
status (Table 2).

Simple crown fracture (54.3%) was the most commonly
occurring type of dental trauma encountered in the study
population (Table 3). The most common type of dental trauma
was single tooth injury (76.80%). The average number of teeth
showing traumatic injury per patient was found to be 1.25 in the
study population (Fig. 4).

The school (35.50%) was the commonest site of dental trauma,
followed by home (29.70%), unknown (17.20%), roadside (10.1%),
street (4.8%), park (2.4%), and party lawn (0.3%) and the difference
were statistically significant (Table 4).

11.10%

17.10%

m8years m9years m10years m11years m12years

Fig. 1: Distribution of TDI according to age

Table 1: Prevalence and male:female ratio for dental injuries to permanent anterior teeth in schoolchildren (n = 11,897) aged 8-12 years

(Yamunanagar, 2013)

Dental injury Total
Gender Yes, n (%) No, n (%) n (%) Boys:girls ratio p-value
Boys 525(7.29) 6,671 (92.70) 7,196 (60.48) 2.2:1 <0.001**
Girls 229 (4.8) 4,472 (95.12) 4,701 (39.51)
Total 754 (6.33) 11,143 (93.67) 11,897 (100%)

*Chi-squared test
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Falls in a playground (37.70%) were the main cause of dental
trauma, followed by an unknown cause, that is, no obvious
reason/missing information (17.40%), bicycling (16.8%), violence
(8.1%), fall from stairs (8%), collision (6.7%), traffic accident (4.4%),
and fall from terrace without fencing (0.9%) and the difference was
statistically significant (Table 5).

m Untreated cases of TDI

M Treated cases of TDI

Fig. 2: Treated and untreated cases of dental trauma
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Fig. 3: Distribution of fracture according to type of teeth involved

Lack of awareness (44.29%), followed by lack of any pain or
discomfort (24.16%) at the time of dental trauma, was found to be
the chief reason for the unmet treatment (Fig. 5).

About 58.92% study population didn't visit any dentist/doctor
when they had experienced dental trauma. Rather, a high
prevalence of self-medication was observed among the traumatized
children (Fig. 6).

Around 66.84% study population felt that their smile was
compromised due to a lack of treatment at the time of dental
trauma (Fig. 7).

Leave the tooth as such on the ground (34.5%) was the most
common reply by the study population when asked what they did
to a broken tooth (Fig. 8).

On reevaluation after 6 months regarding the impact of
motivational (video + verbal) interviews, it was found that only 69
(9.26%) of the study population got their treatment done for the
traumatized tooth after watching motivational videos, whereas 676
(90.74%) still remained untreated (Fig. 9).

Discussion

Existing literature demonstrates that there is significant variation
in the prevalence of TDI across various populations. This may be
attributed to the variability of criteria which postulates that data
comparison is difficult due to varying factors that are used to
measure dental trauma. These include age range, cultural diversity,
and behavioral variations between domestic and international
populations. There is also a variation between urban and rural
populations. A significant range is also noted in the classification
of trauma, type of dentition, lifestyle and geography, and the
availability of healthcare services to evaluate and treat the
population.

The prevalence of traumatic dental injuries in the present study
was found to be 6.33% (754/11,897) which corroborates the result
of a study done by Zerman et al."" The prevalence was noted as
higher as compared to earlier studies done by Esa et al.'? (2.6%),
Nik-Hussein et al.® (4.1%), Gupta et al."* (4.15%), Alonge et al.””
(5%), Rai et al.'® (5.29%), Zaragoza et al.”” (5.7%) but lower than
Ingle et al.’® (11.5%), Gupta et al."® (13.8%), Tovo et al.?’ (17%), and
Cavalcanti et al.?' (21%).

As found in the present survey, more boys than girls were
enrolled in schools. According to a 2011 census,?? Yamunanagar
district had a population of 1,214,205, of which 646,718 were
males and 567,487 were female. The literacy rates in the district
were 83.84% for males and 71.38% for females. The unequal gender

Table 2: Distribution of sample and prevalence of traumatic injuries by geographical area and socioeconomic status

Number of subjects Prevalence
Variable Number of subjects examined with trauma (%) p-value
Geographical area
Urban 2,781 228 8.1 <0.0071**
Suburban 1,272 46 37
Rural 7,844 480 6.1
Socioeconomic status
High 6,138 383 6.2 0.123
Middle 3,147 193 6.1
Low 3,366 178 5.2
Total 11,897 754 6.33

*Chi-squared test
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Table 3: Nature of injured tooth in children

Number of injured teeth Boys Girls
Nature of trauma n % n % n % p-value
Treated 9 0.9 5 0.7 4 1.4 0.04*
Class | 516 54.3 355 53.1 161 57.0
Class Il 305 321 213 224 92 32.6
Class Ill 98 10.3 73 109 25 0.3
Class IV 19 2 19 2.8 0 0
Class VIl 3 0.3 3 0.4 0 0
Total 950 100 668 100 282 100
*Chi-squared test
Table 4: Distribution and percentage of children with traumatized anterior teeth according to a place of occurrence of trauma
Boys with Girls with
Children with trauma injured teeth injured teeth
Place n % n % n % p-value
Home 224 29.7 150 28.6 74 323 0.027*
Park 18 24 9 1.7 9 3.9
Party lawn 2 0.3 1 0.2 1 0.4
Roadside 76 10.1 64 12.2 12 52
School 268 355 192 36.6 76 33.2
Street 36 4.8 22 4.2 14 6.1
Unknown 130 17.20 87 16.6 43 18.8
Total 754 100 525 100 229 100

*Chi-squared test
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Fig. 4: Distribution according to the number of fractured teeth among
children

distribution of boys (60.48%) and girls (39.52%) in our random
sample of schoolchildren also reflected this.

Boys:girls ratio (dental trauma) was found to be 2.2:1. A
positive association between the male gender and dental trauma
had also been reported in previous studies.®>?*?* The inclination
and energy of boys toward outdoor activities tend to be more.
The conservative cultural and social conditions in India enforce the
restricted behavior of girls.
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24.16%

m Financial problem
¥ No access to dentist
® Unknown/missing information

B [ ack of awareness
m Lack of pain or discomfort

Fig. 5: Reason for unmet treatment

The studies suggested by Zadik D and Garcia Godoy, who
did not find significant gender-based is an exception to this
epidemiological concord.?>?

The perception that girls sustain fewer injuries than boys could
be challenged. As nowadays, there may be more girls getting
traumatic injuries as compared to boys because of enhanced
participation of girls in sports/activities previously practiced only
by boys. Also, a previous Brazilian study had already indicated an
increasing trend of dental trauma among girls.?”
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Table 5: Distribution and percentage of children with traumatized anterior teeth according to etiology of sustaining trauma

Children with trauma Boys with injured teeth Girls with injured teeth

Etiology n % n % n % p-value
Bicycling 127 16.8 91 17.3 36 15.7 0.014*
Collision 51 6.7 35 6.6 16 7.0

Fall in playground 284 37.7 181 345 103 45.0

Fall from stairs 60 8.0 43 8.2 17 7.4

Fall from terrace 7 0.9 6 1.1 1 0.4

without fencing

Traffic accident 33 44 31 59 2 0.9

Unknown 131 17.4 90 171 41 17.9

Violence 61 8.1 48 9.1 13 57

Total 754 100 525 100 229 100

*Chi-squared test

33.69%

® Nowhere EChemist Medical doctor H Dentist

Fig. 6: Response of subject to where did you go when you hurt your teeth

HNo Not sure

" Yes

Fig. 7: Response of study population when asked if they thought their
smile is compromised due to lack of treatment at the time of the accident

While analyzing dental trauma cases in relation to age, we
found a statistically high notable difference and an increase
in the distribution of cases was observed (p-value < 0.001). A
number of national and international studies demonstrated this

34.50%

19.90%

1.60%
H | eave the tooth as such on the ground
Throw it on the top of roof ~ m Take the broken segment to the dentist
m Did not find the fractured segment Do not know

Fig. 8: Response of subjects when asked what they did to a broken tooth

90.74%

m Undergone treatment w Left untreated

Fig. 9: On reevaluation after 6 months

value.”?328-31 The highestincidence of injury was shown in the study
at 11-12 years of age. The characteristics of traumatic injuries mean
that the measurement of this type of dental injury is cumulative,
and the factor that the prevalence of dental injury increased with
age did not mean that the aged were the most susceptible.
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Ahigh prevalence was seen in children with high socioeconomic
status. This is in agreement with the study conducted by
Cortes et al.,”® Grimm et al.*° and Marcenes et al.>? Besides this,
socioeconomic status was also added in their analysis, in turn
making a better comparison of results difficult.

Further, there have been conflicting results in a few studies that
address the relationship between dental trauma and socioeconomic
conditions. A study conducted by Hamilton et al.>* observed
that children with higher socioeconomic levels were less prone
to traumatic injuries when compared to children with low
socioeconomic levels.

Despite the Ellis and Davey classification being an old one, we
use it due to its simplicity. We preferred to use simple classification
instead of Andreason’s as the sample size of the present study was
large, and we did not evaluate injuries to the alveolar socket and
fractures of the jaws, or laceration of the gingival or oral mucosa.
Because of its ease of use, numeric notation, and accuracy in assessing
anterior coronal fractures, the classification was preferred.>*

The study population showed that Ellis class |; simple fracture
of the crown (54.84%) was the most common type of dental trauma
encountered. This was in accordance with earlier studies.®=>3*

As dental radiographs are not available for diagnosis in the
in-school field conditions root fractures (class VI) were not recorded
in the present study.

The majority of patients (76.8%) presented with only one
affected tooth although Wright et al.?® found the majority of
dental trauma to affect multiple teeth. 1.25 was the number of
injured teeth per patient in this study. The variation in previous
reports.?>*® has been from 1.1 to 1.97.

Theright maxillary central incisors (52.5%) were more commonly
involved by dental trauma.?%*” The maxillary lower incisors are
generally less proclined than central incisors and have a tendency
to be first to receive a direct blow producing a fracture, that is,
the vulnerable position of maxillary central incisors. The maxillary
lateral incisors were second post prone to trauma. In the present
study and in all the studies conducted so far, 37.70% of the study
population had dental trauma by falls on the playground. There
was one exception by Forsberg and Tedestam>® where mandibular
central incisors were the second most frequently traumatized teeth.

In the current study and in all the studies conducted so far, they
asked the participants to specify the cause of the dental injury. The
percentage recorded was distributed as; falls in a playground, falls
from stairs, and falls from a terrace without fencing. The second
most common cause was unidentified, that is, no obvious reason.
Since it was a retrospective study in nature and several children did
not remember the origin of the dental trauma.

One of the major flaws of retrospective studies is the recall
bias due to which there is a high proportion of adolescents that
answered the cause.* It was specifically said to occur in children and
adolescents when they have to record the cause of TDI. This might
also explain the high proportions of adolescents that answered
unknown questions about the cause of TDI. In addition to this, there
was one more explanation which could be that the real cause of their
TDI might have been violence which they did not want to expose.
The higher prevalence of modest injuries (enamel fractures) found
in this study can also be explained. Some children may not recollect
the traumatic event as the severity of the injury must have been less.

Leave the tooth as such on the ground (34.5%) was the most
common reply by the study population when asked what they did
to a broken tooth segment. This might be due to a lack of awareness
or careless attitude of the study population toward their oral health.
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Maximum subjects (58.22%) went nowhere when they had
trauma, whereas (33.20%) subjects went to a chemist, then to a
medical doctor (6.1%), and the least people went to a dentist (1.10%).
This might be due to the lack of access to a dental clinic near the
place of residence in rural areas compared to urban areas.

Around 66.84% of untreated subjects responded yes among the
study population, that is; they felt that their smile was compromised
due to fractured anterior teeth and lack of treatment. This might
be due to the reason that children 6-12-year-old develop a sense
of self within themselves. Montessori*® described this period as
the “construction of intelligence.” Children and teenagers who had
experienced traumatic events may simply find it difficult to cope
with interpersonal stress. So, they might feel that their smile was
compromised due to fractured anterior teeth.

One of the aims of epidemiological studies should also be to
help the children to get educated and motivated for the appropriate
treatment. As video-based learning is the medium of learning for
today’s generation. This is the only study so far that included both
visual as well as verbal motivational approaches.

Despite free consultation and treatment backup, the study had
shown a shocking revelation that dental awareness was very low, as
evident in the number of children (9.26%) who got the treatment
done, whereas 90.74% still remained untreated when evaluated
after 6 months. There was therefore high unmet treatment need.

The attitude of parents toward the treatment of injured
teeth was not great. This is a sign that our society patients and
parents do not give importance to traumatic dental injuries and
have a tendency of consulting dental hospitals after the time had
elapsed or wait until they had acute symptoms of inflammation or
esthetic concerns. There was a lack of effort to find opportunities
by parents/guardians who had not tried to find therapeutic
opportunities if their dependents suffered crown fractures.

CoNCLUSION

Awareness about preventive and treatment aspects of traumatic
dental injuries and the importance of immediate attendance for
dental treatment should be encouraged among children, their
parents, and schoolteachers. In order to minimalize the effect of
traumatic dental injuries, the knowledge of dental practitioners
should be improved.
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