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Abstract — Aim: Trauma to maxillary anterior teeth is a common reason for
emergency room visits among children; therefore, the goal of this study was
to evaluate the prevalence and related factors of such trauma among 9- to
14-year-old children in Yazd. Materials and methods: A sample of 1440
schoolchildren aged 9—-14 years old, consisting of 720 boys and 720 girls, were
randomly selected from 24 schools in Yazd. Ellis classification was used to
record the dental injuries. Results: The prevalence found was 27.56%. The
occurrence of trauma was significantly higher in male patients; furthermore,
most of the dental trauma occurred in children between 9 and 10 years of age
(47.38%). The most common type of injury was the ‘enamel only’ fracture;
falls being the main cause of trauma. The most affected tooth was the
maxillary central incisor Conclusions: The prevalence and most common
causal factor of traumatic injuries to the maxillary anterior teeth in
schoolchildren living in Yazd was approximately the same as that found in
other countries.

Epidemiological studies indicate that dental trauma is a
significant problem in young people and that the
incidence of trauma will exceed that of dental caries
and periodontal disease in a population (1, 2).
Traumatic dental injuries can become an important
public health problem (1) not only because their prev-
alence is relatively high (2-6) but also because they have
a substantial impact on a child’s quality of life (1, 4). The
majority of dental injuries involve the anterior teeth (7),
which may lead to restriction in biting, difficulty speak-
ing clearly and feeling embarrassed to show one’s teeth

).

Few population-based studies have been carried out
relating the prevalence and aetiology of dental trauma in
Iran. Given that traumas involving maxillary anterior
teeth are the cause of aesthetic and psychological
problems for children and their parents in Iran, and
given the high levels of traffic accidents in Yazd, the aim
of the present study was to determine the prevalence,
aetiology and type of injury to maxillary permanent teeth
among 9- to 14-year-old children living in Yazd, Iran.

Materials and methods

This was a cross-sectional study, and in the first stage of
sampling, 24 schools including 12 elementary schools
and 12 junior high schools from two areas of Yazd
education and training organizations were chosen
equally according to sex and type of school (elementary
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or junior high school) by random selection. Random
samples were obtained using a list including all of the
schools enrolled in each area. The second stage included
the selection of 9- to 14-year-old children in three
educational classes. Furthermore, lists of names were
provided by the school administrators and a random
sample consisting of 20 students was obtained from each
class for a total of 1440 children aged 9-14 years old (720
boys and 720 girls) being examined.

Two dentists, who participated in a training and
calibration exercise for the criteria used to identify dental
injuries, carried out dental examinations. The children
were examined during school hours at their respective
schools. Mouth mirrors and explorers were used to
examine participants under natural light using visual and
digital examination. Radiographic examination was not
carried out; furthermore, root fractures and class 5
injuries were not recorded.

Following Ellis classification (8) as modified by
Holland et al. (9) was used:

Class 1: Fracture of enamel only

Class 2: Fracture of enamel and dentine, without pulp
involvement

Class 3: Fracture of enamel and dentine with pulp
involvement

Class 4: Discolouration of the tooth as a result of
concussion to the tooth, with or without a sinus tract

Class 5: Displacement, extrusion, intrusion and lateral
displacement
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Class 6: Tooth loss as a result of trauma

Class 7: Tooth restored by composite or crown
restoration following fracture

Each child was questioned regarding the cause of
injury; parents were not present during the examination.
In the reimplanted, post-traumatic avulsion cases, a
letter was sent to parents asking permission for their
child to be seen in dental school.

Prevalence of dental injuries to maxillary anterior
teeth was evaluated according to sex, age, tooth, injury
type and cause. The spss package was used to analyze the
data. Data analysis involved descriptive statistics includ-
ing a frequency distribution. Statistical significance for
the association between the occurrence of dental trauma
and gender was carried out using chi-square test. The
level of significance was set at 5%.

Results

A total of 1440 children were examined and interviewed,
with the equal percentage of boys and girls. The
prevalence of dental injury in the study population was
27.56%. Boys (33.05%) experienced more dental injury
than girls (22.08%). The overall ratio between girls and
boys was approximately 1:1.5 and this difference was
statistically significant (P = 0.000002; Table 1).

The smallest percentage of children with teeth trauma
was found among the 14-year-olds, the largest among
10-year-olds. Prevalence of dental injuries according to
sex and age has been shown in Table 2.

The most common type of injury in both sexes was
enamel fracture only (70.45%), followed by enamel-
dentine fracture without pulp involvement at 20.45%.
Other types of injuries were less common (Table 3).

The prevalence of injury was highest in left central
incisor (51.9%) followed by right central incisors
(49.4%). The right canines were the least affected.

Table 1. Prevalence of dental injuries to maxillary permanent
incisors in 9- to 14-year-old children, Yazd, Iran

Dental injury No dental injury
Gender n (%) n (%) P (1*-test)
Boys 238 (33.05%) 482 (66.95%) 0.000002*
Girls 159 (22.08%) 561 (77.92%)
Totals 397 (27.56%) 1043 (72.44%)

*Significant.

Table 2. Prevalence of dental injury according to sex and ages

Age M+ F (%) M (%) F (%)
7 494 3.49 7.09
8 9.63 10.91 7.74
9 23.43 24.01 22.58
10 23.95 23.14 25.16
11 20.83 20.08 21.93
12 8.07 7.42 9.03
13 6.77 7.86 516
14 2.34 3.05 1.29

Traumatic injuries to permanent teeth 155

Table 3. Distribution of different classes of injury in children

Class of

injury M + F n (%) M n (%) F n (%)

1 279 (70.45%) 163 (68.48%) 116 (73.41%)
2 81 (20.45%) 54 (22.68%) 27 (17.08%)
3 3 (0.75%) 3 (1.26%) 0

4 3 (0.75%) 2 (0.84%) 1 (0.63%)
6 8 (2.02%) 6 (2.52%) 2 (1.26%)
7 22 (5.55%) 10 (4.20%) 12 (7.59%)

The most common cause of injury was falls; followed
by collision against objects or people, sport accidents and
bicycling (Table 4).

Only three children (0.75%) had a history of tooth
avulsion, and in two of them, reimplantation had been
carried out. In one of the cases, a radiographic lesion had
developed after 14 months and was attributed to the lack
of maintaining the tooth in an appropriate media
following avulsion.

Discussion

This study identified a prevalence of 27.56% of dental
trauma among 9- to 14-year-old schoolchildren in Yazd,
Iran. We used modified Ellis classification (8, 9) for our
study, although this classification is old and there are
other classifications such as Andreasen’s classification
(7). Ellis classification is a simplified classification and
has been used by various studies for recording dental
trauma and as we did not evaluate injuries to the alveolar
socket and fracture of the jaws or laceration of gingiva or
oral mucosa, we preferred to use this simple classification
rather than Andreasen’s classification.

In this study, parents were not involved, but all of the
children who had suffered dental injuries described their
accident quickly and in detail and it was felt that their
answers were reliable. Prevalence of traumatized perma-
nent incisor teeth varied from the lowest rate at 2.6%
(10) to the highest rate at 50% (11); the prevalence rate
of the present study falls within this range. According to
the study of Marcences et al., a prevalence of 5.2% (at
the ages of 9 years) reaching 11.7% (at the age of
12 years) among children in Damascus was obtained (2).
In Iraq, it reached 19.5% and 16.1% for boys and girls
(at the age of 12 years), respectively (12). Regarding to

Table 4. Frequency distribution of causes of dental injury in
children

Cause M+ F n (%) M n (%) F n (%)

Fall 121 (30.47%) 69 (28.87%) 52 (32.91%)
Bicycling 3 (8.81%) 23 (9.62%) 12 (7.59%)
Sport accidents 79 (19.89%) 56 (23.43%) 23 (14.46%)
Traffic accidents 5 (3.77%) 5 (2.09%) 10 (6.32%)
Collision against 85 (21.41%) 48 (20.08%) 37 (23.41%)

objects or people

Biting 22 (5.54%) 11 (4.60%) 11 (6.96%)
Violence 20 (5.03%) 15 (6.27%) 5 (3.16%)
latrogenic 3 (0.75%) 0 3 (1.89%)
Unknown 17 (4.28%) 12 (5.02%) 5 (3.16%)
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age, our results differed from those reported above. The
great variation in reported prevalence may be due to a
number of different factors such as the type of study, the
trauma classification, the dentition studied, difference in
methodology, limited age groups and geographical and
behavioural differences between study locations and
countries.

The finding that boys sustained more dental injuries
than girls also agrees with other studies from different
parts of the world, which suggest a prevalence ratio
between boys and girls of about 1.7:1 (13). The relatively
low prevalence of trauma among girls can be explained
by the fact that girls are generally more mature in their
behaviour than boys, who tend to be more energetic and
inclined towards vigorous outdoor activities.

This study identified the 9-10 age range as the period
of life when most of the dental trauma occurs. These
results corroborated the findings of previous studies such
as Forsberg & Tedestam (14), Petti & Tarsitani (15) and
Marcences (2).

Our results also confirm finds in other studies;
showing that enamel fracture is the most frequent injury
to the permanent dentition (10, 11, 13-17). Conversely,
other studies have reported that the most common type
of injury was dentin fracture (18, 19) or luxation (14, 20,
21). In line with previous studies, maxillary central
incisors are the teeth most frequently traumatized (13,
17, 22).

In this study, the main types of accidents that resulted
in dental injury were falls and collisions with objects and
people; these findings are similar to those found in
previous studies (15, 22, 23). There is some variation
between studies and countries regarding the predominant
causes of dental trauma. This may be attributed to
differences in local customs; however, accidents because
of falls appear to be the most common factor in both
primary and permanent dentition (2, 7, 13, 22-24).
Overall, our results are comparable to previous studies.

Because of the lack of proper facilities for children to
play in the city of Yazd, and considering the strong
impact of traumatic dental injury in children daily life,
there is a need for specific public health policies to be set
in place. For example, providing specific and appropriate
public places for leisure and sports activities which
contain impact-absorbing surfaces around the items
from and on which children are most likely to fall.
Furthermore, guidelines, legislation or both should be
developed in respect to housing, furniture, playgrounds
and toy design and construction. In addition, mouth
protectors should be strongly recommended for children
participating in contact sports because they are especially
at risk during these types of activities. Finally, national
and local campaigns and programmes should increase
efforts social awareness towards dental injury.

The prevalence of traumatic dental injuries in Yazd is
high and their expected impact on children’s daily life in
terms of physical and psychological discomfort may be
great. It is for these reasons that we can conclude that
injuries to the permanent dentition have great potential
to be considered as an emerging public health concern. If
fractured incisors are to remain a natural consequence of
growing up, it is very vital that the dental profession

provides the highest possible standards of care for
affected children.

Moreover, it is very important to highlight the need of
more complete studies, including other clinical and
socioeconomic aspects in order to clarify the impact of
dental trauma on children’s daily life.
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