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Abstract — Aims: This is the first study in Kuwait to determine the prevalence,
etiology, classification of trauma, teeth involved, place of injury and treatment
received after dental trauma in preschool children. Material and methods: A total
of 500 preschool children presenting at a dental screening day in all governorates
of Kuwait were clinically examined for signs of trauma to their primary teeth.
The parents were then interviewed and a prevalidated questionnaire was
completed with the demographic data of the participant and history of the
dental trauma. Results: A total of 243 (48.6%) males and 257 (51.4%) females
were screened. The age range was 2—6 years (mean age of 4.31 + 1.03 years).
Fifty-six children (68 teeth) suffered trauma to their primary teeth making a
prevalence of 11.2%. Majority of dental traumas occurred at home (n = 49,
87.5%) followed by at street (n = 4, 7.1%) and at school (n = 3, 5.4%). The
most common reason of oral trauma was falls (n = 53, 94.6%).The most
commonly affected tooth was the maxillary right primary central incisor

(n = 29, 42.6%) followed by the maxillary left primary central incisor (n = 26,
38.2%). There were 20 teeth with enamel fractures (29.4%), 18 teeth had
enamel- dentin fractures (26.5%) and 10 teeth had complicated crown fractures
(14.7%). There were 17 luxated teeth (25%) and only three primary teeth (4.4%)
were avulsed. The only statistically significant relation found in this study was
between the type of trauma and the type of the treatment provided. Of the
traumatized teeth, 23 (33.8%) did not receive any type of dental or medical care.
Conclusion: In spite of the low prevalence of dental trauma in Kuwaiti preschool
children, it is highly recommended to plan a community wide trauma prevention
campaign targeting parents, children and medical/dental care providers.

Injuries to the oral cavity comprise about 5% of all
somatic injuries in all age groups and the majority of
these injuries are dental (1). In the preschool ages, the
proportion of oral injuries is as high as 17% of all
somatic injuries (1). The incidence and prevalence of
dental trauma in preschool children varies widely
between and within countries and among different age
groups studied (2-38). These variations could be due to
the differences in populations studied, methodology used
for the different studies and/or the variation in the
evaluated variables. Dental trauma is more common in
younger children (preschool-age) and primary teeth are
therefore more affected than the permanent ones (1, 3,
25, 26). A prevalence in the society between 7% and 42%
has been reported for the primary dentition (2-33).
Upper central incisors are the primary teeth most prone
to trauma probably because of its prominent location
(2-38). Children in preschool ages have a first peak of
dental injuries between the age of 2 and 4 years (3, 6, 9,
20, 24, 25, 27, 37). Children at these ages are still learning
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to walk or beginning to grasp the skills of running which
increase the risk of falling due to their lack of coordi-
nation and experience (8, 20, 24, 27). The most common
reason of dental trauma in preschool children was
reported to be falls (1, 6, 8, 24, 25, 28, 34, 35, 38). In
the primary dentition, it has been demonstrated that
boys are more exposed to dental trauma than girls (4, 8,
10, 11, 14, 27, 29, 34). This could be due to the fact that
boys are more involved in aggressive plays and sports
and more active in street activities. There are also studies
indicating that the gender difference was not statistically
significant (2, 3, 6, 7, 9, 13, 15, 16, 22).

In recent years, there has been a trend towards more
modern children activities associated with computer
games and it is noticed that many preschool children
spend less time in sport and/or street activities than
before (39, 40). This may have an influence in the
prevalence of dental trauma in this age group. There is a
dearth of data in Kuwait with regard to the incidence,
prevalence, type and causes of dental trauma. Only one
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study examined 1583 Kuwaiti children, between the age
of 13 and 14, and found that boys are at higher risk of
maxillary permanent incisor trauma than girls (41).
However, there seems to be no studies carried out on the
prevalence of primary tooth injuries in Kuwait and very
few from the region (3, 21, 31).

The objective of this study was to determine
the prevalence of dental injuries in preschool children
and to describe etiologic factors, classification of such
injuries, teeth involved, place of injury and treatment
received.

Materials and methods

This study was conducted at all the five governorates of
Kuwait during the period of July to August 2008. The
sampling for this study was children attending dental
screening, which is offered to all children in Kuwait
every year. The screening is carried out at specified days
by the dental centers to screen children from birth to
6 years of age. The first 100 children from each of the
five dental centers, presenting at screening days were
selected to be included in the study. A total of 500
children, 6 years of age and younger were included in
this study. A pediatric dentist clinically examined all
subjects for signs of previous dental trauma to their
primary teeth. The clinical examination evaluated
persistent traces of dental trauma, teeth involved and
the type of injury. Previous dental trauma was catego-
rized as: (1) fracture, (2) luxation, (3) avulsion and
(4) soft tissue injuries. Fractures were subdivided into
(la) enamel fracture, (1b) enamel-dentin fracture, (Ic)
complicated crown fracture, (1d) root fracture, and (le)
fractures involving bone. Soft tissue trauma was cate-
gorized as (4a) laceration, (4b) contusion, (4c) abrasion,
and (4d) soft tissue avulsion. The specified location for
these types of injuries were recorded (lips, tongue,
frenum, cheeks, gingival and mucosa). In conjunction
to the examination, parents of the children were
interviewed by the examiner to establish if the child
had been previously subjected to trauma and gather
further specific information concerning the dental
trauma. Parents were asked if the child’s teeth were
displaced, discolored and/or had mobility as a result of
a trauma. A standardized form was used and the
following data was recorded; the cause of the trauma
(classified into fall, sport, traffic and fight), place where
it happened (home, school, street or other places), the
age of child when the teeth were traumatized and if the

Table 1. Demographic characteristics of the participant sub-
jects

Boys (%) Girls (%) Total
Number 243 (48.6) 257 (51.4) 500
Mean age (years) 4.38 4.25 4.31
Mean age at trauma (years) 2.8 3.0 2.9

child received any dental treatment following the
trauma, gender, residential area, nationality, child’s
order in the family, number of children in the family
and medical history were also recorded in a predesigned
questionnaire. Informed consent was obtained from
parents for inclusion of data in the study. Data
management and statistical analysis were carried out
using statistical package, SPSS version 15.0. (SPSS Inc.,
Chicago, IL, USA) In addition to prevalence rates and
descriptive statistics, Chi-squared test was used to assess
any association of trauma with different categorical
demographical and clinical variables. The probability
level, P < 0.05 was considered significant.

Results

A total of 500 children were included in this study. This
sample was about 50-70% of the total pediatric patients
presented to each center during the screening days. The
study period was from the first week of July to the last
week of August, 2008. All children, parents and guard-
ians were willing to participate. A presentation of the
participants is seen in Table 1. There were 49% boys and
51% girls. The mean age of the included children who
were participating was 4.3 ranging from 2 to 6 years old.
Fifty six of the 500 children either showed direct signs of
previous trauma or had been subjected to trauma as
revealed by the interview. This is a prevalence of 11.6%
in the population. There were no significant difference
between injured boys and girls.

Type of trauma per child in relation to cause and
location is presented in Table 2. The majority of dental
traumas occurred at home (n = 49, 88%). The most
common reason of oral trauma was reported to be falls
(n = 53, 94.6%). Most injured patients had been sub-
jected to dental injuries (93%) involving the anterior
teeth. The tooth most commonly affected was the
maxillary right incisor (n = 29, 43%) followed by the
maxillary left incisor (n = 26, 38%); the maxillary left
lateral incisor (n = 7, 10%) and then the maxillary right

Table 2. Type of trauma per child (tooth) in relation to cause and location

Cause Location

Type of trauma Falls Sports Fights Home School Street Total
Soft tissue injuries 4 0 0 4 0 0 4
Dental injuries

Luxation 9 (15) 0 1(2) 8 (14) 2 (3) 0 10 (17)

Avulsion 2 (3) 0 0 1(1) 0 1(2) 2 (3)

Fractures 38 (45) 2 (3) 0 36 (43) 1(1) 3 (4) 40 (48)
Total 53 (63) 2 (3) 1(2) 49 (58) ) 4 (6) 56 (68)
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Table 3. Distribution of children with traumatic dental injuries
by number of involved teeth in Kuwaiti preschool children

One tooth [n (%)] Two teeth [n (%)] Total

Fracture 32 (62) 8 (15) 40 (77)
Luxation 3 (6) 7 (13) 10 (19)
Avulsion 1(2) 12 2 (4)

Total 36 (70) 16 (30) 52 (100)

Table 4. Distribution of injured Kuwaiti preschool children by
age at trauma

Age (months) n %

24-35 6 10.7
36-47 20 35.7
48-59 14 25.0
60-71 13 23.2
>72 3 54
Total 56 100.0

lateral incisor (n = 6, 9%). This difference was not
statistically significant. Thirty-six (70%) subject had a
single tooth trauma while 16 (30%) had two traumatized
teeth (Table 3). There were no cases subjected to more
than two injured teeth. The mean age at which children
sustained these injuries is presented in Table 4.

The dental injuries and the action provided can be
seen in Table 5. Tooth fracture was the most common
type of trauma (n = 48, 70.6%). There were 20 teeth
with enamel fractures (29.4%), 18 teeth had enamel-
dentin fractures (26.5%) and 10 teeth had complicated
crown fractures (14.7%). There were no crown-root, root
or bone fractures reported in this study. There were 17
luxated teeth (25%) and only three primary teeth (4.4%)
were avulsed. Only four cases (7%) presented with soft
tissue injuries (lip laceration and tongue biting) which
involved no trauma to the teeth. Parents reported that
they never sought any dental treatment for the soft tissue
injuries. The only statistically significant relation found
in this study was between the type of trauma and the type
of the treatment provided.

One-third of the dental injuries (23 teeth) had not
been treated at all because the injured child never visited
a dentist after the trauma. Fifteen injured teeth were
seen for a consultation with no dental treatment
necessary. Restorative treatment was delivered to 17
teeth (all of which were fractures) and 13 teeth were
extracted.

Discussion

Trauma to the primary teeth is common with a preva-
lence of 7-42% in preschool children (2-33). In this
study, the prevalence of dental injuries for Kuwaiti
preschool children aged between 2 and 6 years was found
to be 11.2%. This result was similar to other studies
carried out on preschool children in Jerusalem, Sweden,
Nigeria and Brazil (2, 4, 6, 12, 13). Other investigators
reported higher prevalence of dental trauma in the same
age group reaching 42% (2, 3, 5, 7-11, 14-33). Reasons
for this difference in the reported prevalence can be
offered by the fact that different researchers adopted
different diagnostic criteria, screening procedure includ-
ing sample size; age group under investigation; screening
location; and the examination for the presence of
trauma. Another possible explanation is the rising of
safety concerns for children nowadays, where much of
their indoors and outdoors leisure time is usually spent in
an adult-supervised setting (42). Also, there is a possi-
bility that the examining investigator directly evaluated
children and interviewed their parents, regarding history
of oral trauma without having access to records and/or
radiographs. For this reason the examiner in this study
had to rely on the oral conditions at the time of the
examination and the reliability of parents’/guardians’ to
remember the details of any oral trauma. This poses a
risk for under registration. These could be all possible
reasons for the low prevalence of dental injuries in
Kuwaiti children. However, while studies conducted in
Jerusalem and Brazil found a prevalence of 9.4% and
11% (7, 12), other studies using similar methodology
carried out also in Brazil reported a prevalence of 39%
and 42% (14, 15).

There is no consensus among researchers regarding
the most common type of trauma in the primary
dentition. Some found that uncomplicated crown frac-
tures more commonly encountered (2, 3, 7-11, 13, 14, 19,
22, 33) and others reported luxation injuries as the most
frequently reported injury in preschool children (6, 27,
28, 30, 34-36). However, most of the later studies were
conducted in the emergency room of a hospital, a
university’s paediatric dentistry clinic or private practice
which increases the chance of reporting more severe
injuries. In the current work, uncomplicated crown
fractures were the most common type of trauma to
primary teeth in preschool children (70.6%). Again, this
difference in the reported type of trauma is probably due
to differences in sample selection and methodology of
screening. Also, another possible explanation for the

Table 5. Type of dental trauma (per tooth) in relation to the provided treatment

Consultation with Consultation with no Restorative
Type of trauma No treatment antibiotic prescription consequent treatment treatment Extraction Total teeth
Luxation 3 (17.6) 0 (0) (58.8) 0 (0) 4 (23.5) 17 (100)
Avulsion 0 (0) 1 (33.3) (66.7) 0 (0) 0 (0) 3 (100)
Enamel 14 (70) 0 (0) 0) 6 (30) 0 (0) 20 (100)
Enamel-dentin 6 (33.3) 0 (0) (11.1) 10 (55.6) 0 (0) 18 (100)
Complicated crown 0 (0) 0 (0) 0) 1 (10.0) 9 (90) 10 (100)
Total 23 (33.8) 1(1.5) (20.6) 17 (25.0) 13 (19.1) 68 (100)

© 2010 John Wiley & Sons A/S



Prevalence of traumatic dental injuries in Kuwaiti children 349

high prevalence of enamel/dentine/crown fractures in
this study is that luxation injuries in the primary
dentition tend to heal spontaneously without treatment
(43) and may have been undiagnosed during examination
and parents may have not noticed such an injury or
forgot details of earlier injuries. There were three avulsed
teeth (4.4%), all were as a result of falling.

More than one-third of all reported injuries in this
study occurred between 36 and 48 months. This was in
agreement with previous studies which showed that the
peak of dental trauma in preschool children is usually in
the 24 age group (3, 6, 9, 20, 24, 25, 27, 37). Oliveira
et al. found that among 892 Brazilian 0.4-4.9 years old,
the highest percentage for reported injuries was recorded
in the 3—4 years old group (12). It is hypothesized that
children at this age still do not have a well established
muscle coordination, and they have a tendency to fall
and injure their teeth (8, 20, 24, 27).

Contrary to the findings of Skaare and Jacobsen who
reported that in a sample of 20 000 Norwegian children
in the 1-8 years age group (23), accidents that led to oral
injuries were evenly distributed between home (38%) and
kindergarten/school (32%), preschool children in this
study suffered dental trauma most frequently at home
(87.5%). Other researches reported similar finding (14,
28). Robson et al. reported that in 419 Brazilian children
aged 0-5 years 79% of the injuries occurred at home.
There is current evidence that young children are
exposed to an abundance of home activities that include
television watching, using the computer and playing
video games (39). In addition, the average daily high
temperatures in the summer season in Kuwait ranges
from 42°C to 46°C; the highest recorded temperature is
52°C. This high outdoor temperature may force children
in Kuwait to spend more time and perform more indoor
activities.

The data of this study showed that gender was not a
statistically significant factor of oral trauma which is in
an agreement with findings of other recent studies (2, 3,
6,7,9, 13, 15, 16, 22). This may also reflect the change in
habits in Kuwait from previous more outdoor play
activities where boys used to run a higher risk for
injuries, to more home related activities such as television
and computer games with a lower risk for injuries.
However, other studies reported higher incidence in
injuries in preschool boys compared to girls (4, 8, 10, 11,
14, 27, 29, 34).

Dental injuries (93%) were more common than soft
tissue injuries (7%) in this study. This is in accordance
with a Swedish study where injuries to the oral region
and not only dental injuries were included (1). Also, in a
recent Norwegian study on children aged 1-8 years, soft
tissue injuries were recorded in 6% of the surveyed
sample (23). This low reported level of soft tissue injuries
could be due to failure of parents to notice soft tissue
injuries at the time of trauma or since the fact that soft
tissue injuries heal faster with no later consequences.

Macxillary anterior teeth were the only injured teeth in
this study with the maxillary right central incisor being
the most affected tooth (43%). In most of the injured
cases only one tooth was affected (69%). This finding was
also observed in other studies (1, 2, 7-9, 11, 12, 16, 29).
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In this study, many injuries were left by the parents
without consulting a dental clinic for management. This
is in accordance with other studies which have reported
delayed consultation or consultation only when compli-
cations are occurring (6, 15, 16, 28, 33, 36). Al-Jundi
reported an average of 5 months between dental trauma
and seeking dental care (31). Also, Osuji and Eyuboglu
et al. reported that 10% and 15% of their study subjects
sought dental care 12 months after the trauma (6, 36).
It is imperative that information should be provided to
the society about the importance to visit a dental clinic
immediately after trauma since there is a potential risk
for more severe complications.

A statistically significant relation was found between
the type of trauma and the type of treatment provided. Of
all traumatized teeth, 33.8% did not receive any type of
dental treatment, 1.5% received consultation with anti-
biotics provided and 20.6% received consultation with no
consequent treatment. This is in agreement with findings
from other research where it was reported that the most
common treatment provided after trauma to primary
teeth was examination and monitoring (32, 34, 36, 44,
45). Most of these injuries in the current study were
enamel fractures (70%). The reason for this could be that
parents and/or children do not usually notice these small
fractures or they felt that they do not need to be treated.
Pugliesi et al. noted that cases of dental hard tissue
injuries tend to delay seeking treatment more than cases
of supporting tissue injuries (33). However, it should be
noted that the current work is considered a population-
based study and that the oral injuries that were treated
might escape the investigator’s attention (36).

In all three avulsions, none of the teeth were
replanted. This practice is in agreement with the inter-
national guidelines on management of avulsed primary
teeth in order not to risk an injury to the underlying
permanent germ (46). There were 13 extracted teeth;
most of them were due to complicated crown fractures
(nine teeth, 90%). This high percentage of extraction
could be as a result of a more radical approach to injured
primary teeth in order not to interfere with the under-
lying permanent tooth germ, or due to the severity of the
fracture, difficulty of restoring the teeth, pulpal compli-
cations which led to either pathosis or root resorption or
possibly due to difficulty for dentists to perform pulpal
therapy on the young children.

This study was the first to retrospectively investigate
the prevalence of dental trauma, types, leading causes,
teeth involved, place of injury and treatment received
after the dental trauma in preschool children in Kuwait.
Although the findings showed that the prevalence of
dental trauma was at the lower range in the preschool
children, the authors recommend a community wide
campaign to educate parents, children and dental/med-
ical care providers on dental trauma prevention and
treatment. The authors also suggest future studies to
evaluate the trend of dental trauma in preschool children
in Kuwait taking into consideration radiographical
evaluation when possible. With an increase in quality
of record keeping, clinical and hospital based studies
rather than population-based studies can be performed
in the future.
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