
The relationship between sports activities and
permanent incisor crown fractures in a group
of school children aged 7–9 and 11–13 in
Ankara, Turkey

Incisor teeth play a critical role in aesthetics, phonetics,
and functional activities. Unfortunately, the morphology
and location of these teeth make them susceptible to a
range of traumatic injuries (1–3). Trauma to the teeth
may result in emotional distress for both parents and
affected children. In addition to pain and possible
infection, the consequences of incisal trauma include
alteration in physical appearance, speech defects and
psychological impacts, thus affecting the child’s quality
of life (4).

The prevalence of incisor injury has been reported to
range from 1.8% to 49%. The great variation in reported
prevalence has been related to different factors such as
the type of the study, trauma classification, limited age
groups, geographical and behavioral differences between
study locations and countries (5–18).

The leading causes of most dental trauma are
accidental falls and violence. Other causes include traffic
accidents and collisions with people and objects. In
addition, as children become involved in sports at
younger and younger ages, failure to wear a properly
fitted mouthguard while engaging in sports activities has
become another significant factor in increasing the risk
of dental trauma (19–25). Reports indicate that between

nine and 39% of all dental injuries are sports-related,
with males sustaining injuries at two or three times the
rate of females and with children aged 8–15 years among
the majority of patients (19, 20, 22–24, 26).

Some authors (8) reported home as the most common
location of traumatic dental injuries, whereas others (27)
reported the school as the location for multiple dental
injuries. Bhat and Li (28) stated that home was the
predominant location of injuries for children under
5 years of age, whereas for children aged 5–14 years,
the major location of injuries was outside the home.

The objective of the study was to determine the
distribution, aetiology of the crown fractures of perma-
nent anterior teeth in children aged 7–9 and 11–13 years
and to identify the role of participation in sports
associated with crown fractures.

Material and methods

The subjects of this study consisted of 2570 second- and
fifth-grade students from 10 public primary schools
randomly selected from five municipalities in Ankara,
Turkey. A complete list of schools and formal approval
were obtained from the Ministry of Education.

Dental Traumatology 2008; 24: 532–536; doi: 10.1111/j.1600-9657.2008.00647.x

532 � 2008 The Authors. Journal compilation � 2008 Blackwell Munksgaard
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Abstract – The objective of the study was to determine the distribution, aetiology
of the crown fractures of permanent anterior teeth in children aged 7–9 and 11–
13 years and to identify the role of participation in sports associated with crown
fractures. The study population comprised 2570 students from 10 primary
schools randomly selected from five municipalities in Ankara, Turkey. Two
paediatric dentists examined all permanent maxillary and mandibular incisors
for evidence of fracture and completed a standardized examination form to
obtain information on the age, gender, severity of incisor injury and frequency
and type of sports participation for each child, as well as whether or not children
used mouthguards during sports activities. Chi-square and z-tests were used to
determine differences. A total of 191 (7.43%) of the 2570 subjects examined were
affected by dental trauma. The proportion of fractured incisors was significantly
higher in males than in females among older children (P < 0.01). Out of a total
of 222 fractured teeth, 84% involved the maxillary central incisors. Bicycling
caused significantly higher rates of crown fractures than other types of sports
(P < 0.05). The percentage of incisal fractures caused by sports-related
accidents was 14.14%. The number of children interested in sports is high, and
the sports chosen are generally contact sports. The high rate (14.14%) of crown
injuries caused by sports activities supports these findings.



Examinations were performed by two pediatric dentists
during the 2005 and 2006 academic years. Examinations
were conducted in the classroom, with the student
standing in front of the seated examiner. Each examiner
used a millimeter ruler, gloves and tongue depressor for
cheek retraction.

Information regarding dental trauma were recorded
using a trauma data form designed especially for this
study. The study was based on self-reports of the
children. In addition to personal information, the form
collected data about frequency of sports participation,
utilization of mouthguards, causes of the injuries and
places where they occurred, numbers and types of
fractured incisors and types of crown fractures. A
crown was considered fractured when a part of its
surface was missing as a result of trauma and there was
no evidence of caries. All maxillary and mandibular
anterior teeth were examined for evidence of fracture
and injuries were classified according to Sweet (29) as
either: (i) enamel injury only; (ii) enamel and dentin
injury, without pulpal involvement; (iii) injury with
pulpal exposure; or (iv) fracture at or below the gingival
margin. As radiographic examinations could not be
conducted within the framework of this study, injuries
that involved root or alveolar bone only were not
assessed. Although other evidences of trauma such as
tooth discoloration and luxation were not investigated,
increased over-jet and inadequate lip coverage were
examined because of their perceived association with
incisor trauma. Over-jet was measured from the buccal
surface of the most protrusive mandibular incisor to the
buccal surface of the most protrusive maxillary central
incisor using a millimeter ruler. Presence/absence of
both primary and permanent teeth in the oral cavity
was also recorded. Chi-squared and z-tests were used to
determine differences, with a level of 0.05 considered
significant.

Results

All second-and fifth-grade students present at school on
the days the examinations were conducted were asked to
participate and all of them agreed (100% response rate).
Of the 2570 children examined, 1300 were girls and 1270
were boys. Slightly more than half were in the 11–13 year
age group [n = 1429 (734 girls, 695 boys)] and the
remainder were in the 7–9 age group [n = 1141 (566
girls, 575 boys)].

The overall rate of incisal fractures was found to be
7.43%. Older children accounted for a higher percentage
of the total (78.53%) than younger children (21.47%)
(P < 0.01). Incisal crown fractures were found in a total
of 191 children, 150 (62 girls, 88 boys) in the 11–13 age
group and 41(23 girls, 18 boys) in the 7–9 age group. In
the older age group, boys had significantly higher
fracture rates than girls (P < 0.01); however, in the
younger age group, there was no significant difference in
fracture rates between the genders (P > 0.05).

Figure 1 shows the distribution of fractures among
incisors. Central maxillary teeth accounted for the
majority (84%) of incisors affected by trauma
(P < 0.01). There was no significant difference in

fracture rates between the left and right side of the
mouth. Among children with traumatized teeth, 161
children (84.29%) had one fractured tooth, 29 children
(15.18%) had two fractured teeth and one child (0.53%)
had three fractured teeth. In total, 222 fractured teeth
were found in the study population. Of these, 120
(54.1%) were enamel fractures and 102 (45.9%) were
dentin fractures. No fractures were found with pulpal
exposure or below the gingival margin.

The study found no correlations between incisor
trauma and age, gender or place the traumatic incident
occurred (P > 0.05). Of the 191 children with fractured
incisors, 32 (16.75%) said the trauma had occurred while
they were at school, 45 (23.56%) said the trauma had
occurred at home, 77 (40.31%) said the trauma occurred
at some other place (neither home nor school) and 37
(19.43%) said they could not remember where the
traumatic incident occurred.

Children were also asked to describe how the trauma
occurred. Their answers showed the primary causes to be
collisions with people/objects (39.79%), accidental falls
(26.18%) and sport accidents (14.14%). The remaining
could not remember how the traumatic accident
occurred.

Inadequate lip coverage was not found to be associ-
ated with incisor injury (P > 0.05); however, increased
over-jet was found to be associated with incisor injury
(P < 0.01). Among the study population, 49 children
(1.91%) had an over-jet greater than 5 mm. 14 students
with an over-jet greater than 5 mm had one or more
fractured incisors.

The distribution of anterior crown fractures in rela-
tion to the sport practiced is given in Table 1. Bicycling
caused significantly higher rates of crown fractures than
other types of sports (P < 0.05).

Amajority of children (n = 1693; 65.91%) were found
to take part in sports activities only once a week during
physical education classes. Boys were found to take part
in sports significantly more often than girls (P < 0.05).
The distribution of anterior crown fractures in relation to
the frequency of sports participation is given in Table 2.
Children who practiced sports once a week had signifi-
cantly lower fracture rates than those associated with
sports activities 1–3 and 4–6 days a week (P < 0.05);
however there was no statistical difference between 1–3
and 4–6 days of sports participation (P > 0.05). None of
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Fig. 1. The distribution of the traumatized teeth.
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the children in this study used mouthguards during sport
activities.

Discussion

As the prevalence of dental caries has decreased,
awareness and concern of other child-related oral health
issues have arisen among dental public health profes-
sionals with dental trauma achieving more of the
attention it deserves (12). This study assessed the
frequency, types, causes and place of occurrence of
incisor crown fractures as well as the rates of sports
participation among school children ages 7–9 and 11–
13 years in Ankara, Turkey. It should be noted that
because the study relied solely on self-reports of the
children, data about the cause and place of trauma could
be inaccurate.

Epidemiological surveys have reported vastly different
rates of dental trauma (5–17). These surveys have used
different criteria in determining the occurrence of dental
trauma and have focused on different age groups. This
study found an incisor trauma rate of 7.43% among a
group of school children.

Previous studies have reported a relationship between
dental trauma and sports activity, with rates ranging
anywhere from 9% to 39% (17–26, 30). This study found
14.14% of incisor fractures in school children to be a
result of sports activity. Regular use of an athletic
mouthguard is the main method to prevent intra-oral
trauma during sports activities (31–35). However, exten-
sive health education is needed to raise public awareness
to increase the use of mouthguards among children (36).
None of the children in this study used mouthguards.

This finding was similar to that of the previous studies in
Turkey (37–40).

Even though the school environment did not account
for any greater rates of traumatic dental injury than any
other environments, schools play an important role in
shaping children’s physical behavior (12), making teach-
ers important agents in public health.

Numerous studies have reported that dental injuries
occur more frequently among men than among women
(5–7, 17, 18, 21, 30, 41–50). Considering that men,
compared with women, are perceived to participate in
more strenuous activities, such as contact sports and
aggressive games that involve higher risks of trauma, this
is not surprising. On the other hand, some studies have
reported no difference in injury rates between the genders
(8, 15, 16, 51). Baghdady et al. (52) reported that among
children under nine years of age, girls had higher injury
rates than boys, but that among older children, boys had
higher rates than girls. This study found boys had
statistically higher rates of traumatic dental injury than
girls among in the older age group (P < 0.01), but found
statistically no difference between boys and girls in the
younger age group (P > 0.05).

As with other studies, this study found higher fracture
rates for maxillary central incisors when compared with
other incisors (6–8, 10, 15, 17, 18, 41, 42, 45, 46, 49–53).
This finding can be expected, considering that the
maxillary central incisors usually erupt earlier than the
maxillary lateral incisors and are thus at longer risk (3).
It has also been suggested that maxillary incisors are
more frequently injured than mandibular incisors
because the non-rigid connection between the lower
jaw and the cranial base lessens any impact to the lower
teeth (52).

This study found enamel and enamel/dentin injuries to
be the most common types of incisor fractures; however,
differences between injury types were not statistically
significant (P > 0.05). Most of the injuries were also
found to be limited to a single tooth. These findings are
in agreement with those of numerous earlier studies (3, 6,
8–10, 15–18, 42, 44–47, 54). While hospital-based studies
have reported more severe injuries and higher rates of
trauma involving two teeth (26, 43), this may be because
of the fact that individuals do not seek treatment for less
severe injuries.

Previous studies have reported a relationship
between incisor trauma and both over-jet (8, 16, 17,
48, 49, 54–56), and lip incompetence (16, 41, 48,
54).This study found increased over-jet to be associ-
ated with incisor injury (P < 0.01), but found no
connection between incisor injury and inadequate lip
coverage (P > 0.05).

Bicycling caused significantly higher rates of crown
fractures than other types of sports (P < 0.05).
Correlation between crown fractures and frequency of
sports participation was relatively weak. Children
taking part in sports activities 1–3 and 4–6 days a
week had significantly higher crown fracture rates than
others participating in sports once a week (P < 0.05);
but contrary to what one would expect, no crown
fractures were found in children participating in sports
every day.

Table 2. Distribution of anterior crown fractures in relation to
the frequency of sports participation

Frequency of sports

participation

Participants

(n)

Students with crown fractures

due to sports (n)

1 day* 1693 7

1–3 days 733 14

4–6 days 132 6

7 days 11 0

Total 2570 27

*P < 0.05.

Table 1. Distribution of anterior crown fractures in relation to
the sport practised

Type of sport

Participants

(n)

Students with crown

fractures due to sports (n)

Physical education classes 1693 7

Soccer 441 7

Volleyball 110 2

Basketball 144 3

Bicycling* 109 7

Martial arts 18 0

Others 55 1

Total 2570 27

*P < 0.05.
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Conclusion

Children have been found to have a high interest in
sports, particularly contact sports. However, children
engaged in such sports have been observed not to wear
mouthguards. In this study, a relation was found
between crown fractures and type of sport and also a
relation between crown fractures and frequency of sports
participation.
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44. Kırzıoğlu Z, Ozay SME, Karayılmaz H. Traumatic injuries of
permanent incisors in children in southern Turkey: a retrospec-
tive study. Dent Traumatol 2005;21:20–5.
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