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Abstract: The aim of this study was to investigate the epidemiology of dental trauma in a public
dental clinic in Banja Luka, Bosnia and Herzegovina, from 2019 to 2024. Methods: This research was
conducted as a retrospective cross-sectional study. The data were analysed and compared between
injured primary and permanent maxillary and mandibular teeth. Results: The review of the dental
records revealed 73 patients (49 boys and 24 girls) with TDIs, involving 55 primary and 64 permanent
teeth. Most of the patients (27 patients, 36.98%) were aged 7-9 years. The main cause of TDI was falls
in both dentitions (81.81% of injured primary teeth and 73.43% of injured permanent teeth). The time
of arrival after a TDI for assistance in the dental clinic for most cases was after 24 h in both dentitions,
45.45% of injured primary teeth and 48.43% of permanent teeth. For both dentitions, enamel fractures
were the most common injury of hard dental tissues and the pulp, and the necrosis of the maxillary
central incisor was the most common complication. Conclusions: It is very important to improve
trauma management and increase public knowledge on the way parents seek proper treatment for
the TDIs of their children, and in due time.

Keywords: oral care; traumatic dental injuries; retrospective study; children and adolescents

1. Introduction

Traumatic dental injuries (TDIs) are highly prevalent from infancy to adolescence,
as 50% of children experience a dental injury before the age of 18 [1]. Although the oral
region comprises as small an area as 1% of the total body, dental trauma is almost as high as
one-fifth of all bodily injuries [2]. Some studies reported that traumatic dental injuries and
their psychosocial consequences may exceed the burden of caries and periodontal disease
in the young population [3,4]. Dental trauma can affect quality of life because it alters oral
function, appearance, and emotional well-being. A review by Das et al. indicated that a
TDI of permanent teeth strongly influences the oral health-related quality of life (OHRQoL)
of children and adolescents, and the timely performed dental management of a TDI allows
for preventing further biological and socio-psychological impacts [5]. One of the most
severe TDIs is avulsion, which can lead to early tooth loss, ankylosis tooth resorption, and
irregularities in the growth of the jaws and face due to the infraposition of the teeth [6].

Andreasen reported that the incidence of dental injuries in children is in the range
of 1-3% of the population [2]. The prevalence of TDIs in primary and permanent denti-
tions ranges from 15 to 22%, and dental trauma is more frequent in mixed and permanent
dentitions [7]. Injuries to the primary teeth usually occur between 1 and 3 years, and
injuries to the permanent teeth from 8 to 12 years [8,9]. The most involved teeth are anterior
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teeth, with maxillary central and lateral incisors being the most frequently injured teeth [10].
Maxillary central incisors are the most commonly injured teeth in the primary dentition,
with a prevalence of 73.9% in the systematic review and meta-analysis by Patnana et al. [11].
Usually, TDI affects a single tooth, but certain types of trauma can affect multiple teeth and
are associated with a worse prognosis [9]. The most common causes of dental injuries are
falls, participation in sports, and being hit by another person, as well as collisions with
various objects. Predisposing factors for dental trauma could be personal characteristics,
such as inadequate lip coverage, increased overjet, and class II skeletal malocclusion, the
presence of illness, sleep problems, learning difficulties, or physical limitations [10]. A
systematic review and meta-analysis by Patnana et al. reported that children with incom-
petent lip closure were more prone to TDI (49.4%), followed by children with increased
overjet, miscellaneous reasons, and children with anterior open bite [11]. The results of
studies showed that young boys have a twofold risk of TDI compared to girls at the same
age, attributing this to boys being more active and involved in more violent activities and
contact sports [10-13].

In Bosnia and Herzegovina, there are no recent studies, and in the region very few
have reported data on TDIs [14-19]. Therefore, the aim of our study was to investigate
the epidemiology of dental trauma in a public dental clinic in Banja Luka, Bosnia and
Herzegovina, from 2019 to 2024.

2. Materials and Methods

This retrospective cross-sectional study included data collected from the traumatic
dental injury records of paediatric patients (less than 15 years old) who attended the Dental
Clinic (Clinic), University of Banjaluka, Bosnia and Herzegovina, between April 2019 and
April 2024. The Ethical Committee of the Faculty of Medicine, University of Banja Luka,
approved this retrospective cross-sectional study (reference number 18/4.78/22). The
Dental Clinic is serviced by a team of dedicated nurses and dentists ranging from dental
residents to specialists and professors of paediatric and preventive dentistry. Patients seen
by the dental residents were supervised by the same professors and specialists.

The standard procedure of every TDI case in the Clinic includes clinical and radio-
graphic evaluation according to current guidelines [16], then the initial trauma form (dental
trauma form—children) for each TDI case is completed. The form consists of patient
characteristics (name, age, gender), injury history (time of injury, time of referral to the
Clinic, place of injury, aetiology, any symptoms of CNS trauma), comprehensive extra-
oral and intra-oral findings, additional information (sensitivity tests, evaluation of tooth
colour changes, stage of root development, tooth mobility), radiographic findings, and
the treatment provided. Retroalveolar radiographic evaluation is conducted for every TDI
case at the baseline and during check-ups. In case of any doubt, cone beam computed
tomography (CBCT) is performed to confirm the diagnosis. Every follow-up procedure is
subsequently recorded.

For the purpose of the study, information on patients experiencing a TDI was extracted
from the dental software of the Clinic. The steps included the selection of the Document
section, typing the desired time frame, and then typing the key words, which were “dental
trauma form-children”.

The inclusion criteria were as follows:

1. Patients with all types and severities of dental injuries.
2. Patients with complete electronic medical records, including gender, age, visit time,
chief complaint, examination, diagnosis, and treatment.

The exclusion criteria were as follows:
1.  Patients with incomplete electronic medical records.

The following parameters were recorded: the age and gender of the child, the type
of dentition, the type of injured tooth, the main causes of dental injuries, the number of
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injured teeth per patient, the month of the year the injury occurred, the classification of the
injury, trauma complications, and the time interval between the accident and complication.

Following data collection, the first analysis was performed according to age (the first
group of children was <3 years of age, the second group was 4-6 years of age, the third
group was 7-9 years of age, the fourth group was 10-12 years of age, and the fifth group
was 13-15 years of age), while the outcome measures were the TDI prevalence and distin-
guishing between single- or multiple-tooth injuries. Next, measurements were executed in
order to distinguish between primary and permanent dentitions where predictor variables
were the main causes of dental injuries (being hit by another person, collisions with various
objects, and falls), seasons when TDIs happened (autumn, summer, spring, and winter),
arrival at the dental clinic (<60 min, 1-2 h, 3-5 h, 6-11 h, 12-23 h, >24 h), and trauma com-
plications (necrosis, colour, pulpitis, periodontitis chronica, and root fracture). TDIs were
classified according to traumatic dental injury classifications, Proposal #2130 submitted
to the Maintenance Platform of the International Classification of Diseases 11th Revision
(ICD-11) in 2018, and the version implemented by the World Health Organisation at the
end of the reviewing process in 2022 [20].

The data were analysed using the statistical package for the social sciences’ statistical
software program SPSS v22. Descriptive statistics (percentages and mean, SD), the chi-
squared test (x?), and the Kruskall-Wallis test were used to present and compare the
variables. Statistical significance was set at a p-value of less than 0.05.

3. Results

The review of the dental records revealed 73 patients (49 boys and 24 girls) with TDIs,
involving 55 primary and 64 permanent teeth. The mean age of the patients was 6.95 years
(SD: 3.65) and the median age was 8 years. The youngest patient was 1.5 years old, and the
oldest was 15 years old. Most of the patients (27 patients, 36.98%) were aged 7-9 years, then
0-3 years (20 patients, 27.39%). Among the 73 patients, 40 patients (54.8%) had single-tooth
injuries, and 33 patients (45.20%) had multiple-tooth injuries. As much as 60.00% of the
children aged 4-6 had multiple-tooth injuries (Table 1).

Table 1. Distribution according to age and multiple injured teeth.

Patients with TDI Patients with Multiple Injured Teeth
Age Groups
n % n %
0-3 20 27.39 11 55.00
4-6 10 13.69 6 60.00
7-9 27 36.98 12 44.44
10-12 10 13.69 3 30.00
13-15 6 8.21 1 16.66
= 73 100 33 45.20

n, number of patients.

The main cause of TDI was falls in both dentitions, 81.81% of injured primary teeth
and 73.43% of injured permanent teeth (Figure 1). No statistically significant differences
were observed in the main cause of TDI between primary and permanent teeth (p > 0.05).

Most accidents involving primary teeth occurred at home (60% of injured primary
teeth) and at playgrounds (34.54% of injured primary teeth) (Figure 2). Most accidents
involving permanent teeth occurred at playgrounds (59.37% of injured permanent teeth)
and at school (18.75% of injured permanent teeth) (Figure 2). Comparisons of TDIs between
primary and permanent teeth showed statistically significant differences in the place where
the TDI occurred (p < 0.00001).
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Figure 1. The main causes of TDI (p > 0.05).
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Figure 2. Place where TDI occurred (p < 0.00001).

Injuries of primary teeth mostly occurred in spring (38.18%), then in winter (29.09%),
and injuries of permanent teeth mostly happened in autumn (34.75%) and in spring (32.81%)
(Figure 3). No statistically significant differences were observed between primary and
permanent teeth.
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Figure 3. Month of year when TDI occurred (p > 0.05).

The arrival time for most TDI cases was the next day (after 24 h) in both denti-
tions, 45.45% of injured primary teeth and 48.43% of permanent teeth (Table 2). Compar-
isons between primary and permanent teeth showed no statistically significant differences
(p > 0.05).

Table 2. The time interval between a TDI and arrival at the dental clinic (p > 0.05).

Time Interval Primary Teeth Permanent Teeth

n % n %
<60 min 0 0 3 4.68
1-2h 0 0 0 0
35h 0 0 0 0
6-11h 0 0 0 0
12-23 h 0 0 0 0
>24h 25 45.45 31 48.43
2-10 days 20 36.36 14 21.87
>10 days 10 18.18 16 25
X 73 100

n, number of teeth; p > 0.05.

The distribution of teeth with different trauma types for the permanent and primary
dentitions and the statistical significance are presented in Table 3. For the primary dentition,
enamel fracture was the most common injury of hard dental tissues and the pulp (36.36%),
followed by enamel dentin pulp fracture (27.27%). For the permanent dentition, enamel
fractures were also the most common injury of hard dental tissues and the pulp (35.89%),
followed by enamel dentin fractures (28.2%). No statistically significant differences were
observed in the prevalence of the injuries of hard dental tissues and the pulp between
primary and permanent teeth (p > 0.05). For both dentitions, lateral luxation was the most
common injury of periodontal tissues (20.45% for primary and 24.00% for permanent).
No statistically significant differences were observed in the prevalence of the injuries of
periodontal tissues between primary and permanent teeth (p > 0.05). Maxillary central
incisors in both dentitions were the most frequently traumatised, followed by maxillary
lateral incisors, while the mandibular lateral incisor was the least traumatised tooth in
both dentitions.

For both dentitions, the necrosis of the maxillary central incisor was the most common
complication (75.00% for primary and 65.00% for permanent). The time of occurrence of the
complication was less than 10 days since the TDI happened. Comparisons of TDIs between
primary and permanent teeth showed no statistically significant differences according to
the type of complication and the time of occurrence of the complication (p > 0.05) (Table 4).
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Table 3. Prevalence (%) of different types of TDI and statistical difference between primary and
permanent dentitions.

Primary Dentition Permanent Dentition
Maxilla Mandibula Maxilla Mandibula
Central Lateral Central . Central Lateral Central Lateral
. . . Lateral Incisor . . . .
Incisor Incisor Incisor Incisor Incisor Incisor Incisor
n % n % n Y% n Y% z n % n % n % n % X p

Injury of hard dental tissues and the pulp

Enamel

. . 0 0 0 0 0 0 0 0 0 5 12.82 2 512 0 0 0 0 7
infraction

Enamel

4 36.36 2 18.18 0 0 0 0 6 14 3589 1 256 0 0 0 0 15
fracture

Enamel
dentin 0 0 0 0 0 0 0 0 0 11 2820 0 0 1 256 0 0 12
fracture 0.2001

Enamel
dentin pulp 3 2727 0 0 0 0 0 0 3 2 512 0 0 2 512 1 26 5
fracture

Root fracture 2 1818 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0

Crown root
fracture

Py 9 81.81 2 18.18 0 0 0 0 11 32 82.05 3 769 3 769 1 26 39

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Injury of periodontal tissues
Concussion 3 681 2 454 0 0 0 0 5 1 400 2 800 2 800 1 400 6
Subluxation 1 227 2 454 1 227 0 0 4 5 20.00 0 0 1 400 0 0 6

Intrusive 5 1136 2 454 1 227 2 45 10 4 16.00 1 400 0 0 0 0 5
luxation

Extrusive 5 1136 1 227 0 0 0 0 6 1 400 0 0 0 0 o o 1 02297
luxation

Lateral 9 2045 3 68 1 227 0 0 13 6 2400 0 0 0 0 0 6
luxation

Avulsion 5 113 1 2272 0 0 0 0 6 1 400 0 0 0 0 0 0 1

z 28 6363 11 25 3 681 2 45 44 18 7200 3 1200 3 1200 1 400 25

n, number of teeth; p-value, statistical significance. Note: the same tooth could have more than one condition.

Table 4. Prevalence (%) of different types of complication, the time of occurrence of the complication,
and the statistical difference between primary and permanent dentitions.

Primary Dentition Permanent Dentition
Maxilla Mandibula Maxilla Mandibula
Central Lateral Central . Central Lateral Central Lateral
. . . Lateral Incisor . . . .
Incisor Incisor Incisor Incisor Incisor Incisor Incisor
n % n % n % n % z n % n % n % n % L p

Type of complication

Necrosis 3 7500 0 0 0 0 0 0o 3 13 6500 1 500 1 500 0 0 15
Colour 1 2500 0 0 0 0 0 0 1 2 1000 0 0 0 0 0o 0 2
Pulpitis 0 0 0 0 0 0 0 0 0 1 500 0 0 0 0 0 0 1 i
Periodontitis 0 0 0 0 0 0 0 1 500 0 0 0 0 o 0 1
chronica

Root fracture 0 0 0 0 0 0 0 0 0 1 500 0 0 0 0 0 0 1
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Table 4. Cont.
Primary Dentition Permanent Dentition
Maxilla Mandibula Maxilla Mandibula
Central Lateral Central . Central Lateral Central Lateral
Incisor Incisor Incisor Lateral Incisor Incisor Incisor Incisor Incisor
n % n % n % n % z n % n % n % n % X p
z 4 100.00 0 0 0 4 18 90.00 1 500 1 500 0 20
The time of occurrence of the complication
<10 days 3 75 0 o0 0 0 0 0 3 13 65.00 1 500 1 500 0 O 15
10-30 days 1 25 0 o 0 0 0 0 1 2 10.00 0 0 0 o 0o 0 2
1-6 months 0 o0 0 o0 0 0 0 0 0 1 500 0 0 0 0 0 0 1 0.21
9-12 months 0 o 0 o 0 0 0 0 0 1 500 O 0 0 o 0 o 1
>12 months 0 o0 0 o0 0 0 0 0 0 1 500 0 0 0 0 0 o0 1
b 4 100.00 0 0 0 4 18 90.00 1 500 1 500 O 20

n, number of teeth; p-value, statistical significance. Note: the same tooth could have more than one condition.

4. Discussion

Traumatic dental injury can result in pain, a loss of function, poor aesthetics, and
psychological trauma and represents a serious problem associated with many aspects of the
child’s life. TDI has shown differences in various parts of the world, so it is important to see
global parallels as well as local differences. The most commonly investigated parameters
are the age-wise distribution of trauma, frequency, aetiology, the classification of injuries,
trauma complications, and the time interval between the accident and the complication.

The results of the present study showed that children aged between 7 and 9 years
are more likely to suffer a TDI. Our results are similar to those of Sandalli, N. et al., as
well as Diaz, J. A. et al. and Oldin, A. et al., who also found the highest incidence of
dental trauma at the age of 8 years [21-23]. Studies carried out by Bastone, E. B. et al.,,
Ozge Eyuboglu et al., and Beera, S. et al. showed that the highest prevalence of TDIs was
recorded in the age group of 2-6-year-old children, followed by children aged 7-12 and
13-18 years [24-26]. A systematic review and meta-analysis by Patnana et al. reported that,
from the included studies, falls contribute to the highest number (59.3%) of TDIs in primary
teeth. This is explained by the fact that children in the age group of 2-5 years learn to
walk and run while developing their motor coordination skills [11]. Agouropoulos, A. et al.
have reported that age groups of 7-11 years have the highest odds of experiencing a dental
injury [10]. Lam et al. concluded that older age groups (10—14 years) were correlated with
the highest trauma frequency [27]. Other studies showed that teenagers older than 14 years
are more likely to suffer a traumatic injury [25,28]. It can be concluded that age is a risk
factor, related to the region as well as the different activities and habits of children.

Regarding the number of injured teeth in the present study, 54.80% of patients had
single-tooth injuries, which was similar to the study of Agouropoulos, A. et al., who
found 48% of patients had trauma to a single tooth [10]. Studies by Noori, A. J. et al. and
Artun, J. et al. showed that even more patients had only one injured tooth, 69.5% and 77.3%,
respectively [29,30]. Shayegan, A. et al. reported that the majority of dental injuries affected
two teeth (51%) [31]. In the study of Guedes, O.A. et al., in most patients (81.75%) TDI
occurred in more than one tooth [32].

In the present study, 81.81% of injured primary teeth and 73.43% of injured permanent
teeth were caused by falls. These rates are higher when compared to results from Alhaddad,
B. etal. (17.62%), Rouhani, A. et al. (42.9%), Chopra, A. et al. (51.14%), Nagarajappa, R. et al.
(52.5%), and Abdel Malak, C. et al. (52.5%) [33-37]. Beera, S. reported that the majority of
TDIs had occurred because of an accident or by falling (92.6%), as well as studies carried
out by Reddy, K.V. et al., Juneja, P. et al., and Tewari, N. et al. [26,38—40].
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The findings of the present study reveal that 60% of cases in primary teeth occurred
at home. Our results are the same as those recorded by Galea et al. (60.00% of cases) and
similar to the results of Alhaddad, B et al., as dental injuries at home comprised 46.47% of
cases [33,41]. In comparison to the observations by Lembacher, S. et al. (79.4%), the results
of our survey are much lower [42]. This is expected due to the fact that little children spend
most of the time at home. In a familiar setting, they can be left unattended more often. They
are more prone to falls because of their developmental stage and lack of motor coordination
when they learn to walk or play. Also, the data were collected during COVID-19 and
the pandemic-associated social restriction might have contributed to this. Accidents at
playgrounds (59.37%) were the major source of injury in the permanent dentition in the
present study. There are some variations between studies and countries regarding places
where permanent teeth injuries happened, so the review of Bastone et al. concluded that
accidents at home and school accounted for most injuries to the permanent dentition [24].

The relationship between seasons and dental trauma in the present study showed an
increase in TDIs in spring (38.18% of cases for primary and 32.81% of cases for permanent
teeth) and in autumn (34.75% of cases for permanent teeth). Spring is the season when the
weather is pleasant and outdoor activities are more common among children, increasing
the probability of suffering a TDI. Alhaddad et al. reported that 34.14% of children were
affected by traumatic injuries during spring in their study [33]. Other studies also reported
the same [10,43,44], but in the study by Seelen et al., there was no clear seasonal trend
regarding when patients experienced TDIs [45].

Concerning the hospital arrival time following a TDI, 45.45% of patients for primary
teeth and 48.43% of patients for permanent teeth sought treatment within between 24 h
and 48 h in the present study. Our results are similar to those recorded by Ozgiir et al.,
who reported that 46.3% of patients with traumatised primary teeth sought treatment after
more than 24 h [46]. Odersjo, M.L. et al. and Zaitoun, H. et al. have suggested that the
most common reasons for late referral are the underestimation of primary teeth trauma
by the parents and a prolonged transit time or parental unavailability [47,48]. While the
findings for primary teeth can be somewhat understood, it is inconceivable, according to
our results, that the parents of children with injuries to permanent teeth delayed treatment.
Unfortunately, this is a confirmation of unfamiliarity with the necessity of treatment. Other
researchers found shorter response times. Lembacher, S. et al. reported that 66.0% of
patients with traumatised permanent teeth sought treatment within the first 24 h after a
TDI with a maximum response time of 2 h [42]. In another study, Guo et al. found that
74.8% of patients presented themselves to the emergency department within 4 h, and more
than 90% presented themselves within 12 h, and they assumed that the reason was that
trauma is more likely to attract patients’ attention than other dental diseases [49].

The maxillary central incisors were the most frequently injured teeth in both dentitions.
Many studies have also reported that the majority of trauma cases involve the anterior
teeth, predominantly the maxillary central incisors [2,9,33,40,42,45,50]. The reason for
these results is clear due to the maxillary central incisors” frontal and most prominent
position in the oral cavity. Tewari, N. et al., in their review and meta-analyses, reported
that inadequate lip coverage, tooth protrusion, and convex profiles were regarded as the
primary risk factors for TDI and this could be the reason for the injury of maxillary central
incisors being most frequent [40]. In the present study, no such data were recorded, so we
could not analyse a possible correlation between TDIs and orthodontic anomalies.

The type of dental injury should be considered with caution due to differences in
classification systems across the globe. In the present study, enamel fractures were the most
common injuries of hard dental tissues and the pulp for primary and permanent teeth,
36.36% and 35.89%, respectively. Consistent with the findings of this study, no matter the
classification system, uncomplicated crown fractures without pulp involvement have been
reported as the most common type of injury in most of the literature [4,9,10,24,36,42,45,51].

When evaluating injuries of periodontal tissue, lateral luxation was the most com-
mon (20.45% for primary and 24.00% for permanent). de Paula Barros et al. reported
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that lateral luxation in 42.00% of cases is the most common in the permanent dentition,
but for primary teeth, subluxation (27.20%) was the most common [9]. The three most
prevalent types of injury of periodontal tissues in the permanent dentition in the study by
Lembacher et al. were concussions (21.7%), subluxations (27.5%), and lateral dislocations
(26.7%) [42]. One-third of the luxation injuries in the study by Agouropoulos et al. were
avulsions, and this frequency is quite high compared to the results of our and similar
reports [10].

Only four (7.27%) injured primary teeth had some trauma complications in the present
study. The most frequent complications were pulp necrosis, occurring in 75% of teeth with
a complication. Unfortunately, 20 (31.25%) injured permanent teeth had complications,
and 70% of complications were pulp necrosis. Concerning the time of occurrence of the
complication, 75.0% of primary teeth and 70% of permanent teeth had complications within
less than 10 days after the TDI happened. The delay in obtaining emergency care could be
one of the reasons for the results of complications. Some studies regarded that after-hours
injuries were more likely to result in complications [52,53]. Antipoviené, A. et al. reported
similar results, and they showed that complications related to pulp necrosis (pulp necrosis,
periapical periodontitis, and abscess formation) were the most frequent complications in
the primary (92%) and permanent (54%) dentition, but more complications occurred within
less than 3 months after the TDI [54].

Simultaneous different types of injuries occurring on the same tooth are more harmful
than a single injury [55]. A higher incidence of pulp necrosis and infection is seen in
fractured teeth, with or without pulp exposure, along with luxation injuries [6]. Amilcar
etal. reported that patients with severe TDIs, such as luxation with or without tooth fracture,
typically seek emergency care [56]. They highlight the importance of understanding the
clinical and demographic profiles of these injuries to develop comprehensive short-term
and long-term treatment strategies [56].

Numerous studies showed that TDIs represent a significant health issue that may
be influenced by socioeconomic conditions [57-63]. Mira et al. reported that adolescents
whose parents were always unemployed, as well as families that never owned a car, had
greater odds of having TDIs than those whose parents were never unemployed and had
a family car [61]. Bezerra et al. assessed the relationship between contextual (place of
residence and socioeconomic indicators) and individual characteristics, including sex,
family income, parents/guardians’ years of schooling, overjet and open bite, self-esteem,
sense of coherence, oral health beliefs, social support, and TDIs in 12-year-old schoolchil-
dren in a 2-year follow-up [63]. The authors in this study asserted the association of low
self-esteem and a low sense of coherence with a greater likelihood of TDIs. A study by
Bratteberg et al. revealed that TDIs were more frequent among adolescents with adverse
psychosocial scores. The same authors regarded that psychosocial factors may evince a
protective effect against TDIs through behaviours, including the more frequent use of
safety equipment in games and sports practice, as well as by avoiding risky activities
for TDIs [60]. Bernandino et al. reported that the prevalence of TDIs was higher among
children who used electronic devices and whose screen time was more than 2 h per day,
as well as among the children of single parents, those whose families were classified as
chaotic, those who studied at public schools, and those whose schools had a rigid courtyard
floor (cement/ceramic/granite) [64]. Power relations among family members can exert
an influence on the needs of children. Chaotic families may predispose children to TDI
because they have greater flexibility, no established family leader, a frequent changing of
rules, and less supervision of daily activities [64].

The current study has not involved the impact of background factors such as income,
education, employment, social status, physical activity level, or parental supervision prac-
tices; therefore, new research is essential to fully understand how these factors contribute
to TDI in children and adolescents. The findings of this study have some implications
for policy and research and highlight the importance of health promotion interventions.
Achieving effective patient education in dental traumatology involves a comprehensive
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approach. Efforts should be made to educate parents, children, teachers, trainers, coaches,
and other individuals who care about children on accident prevention and safe play prac-
tices to instil early habits that promote oral health and reduce the risk of injuries. Targeted
educational campaigns can emphasise the importance of dental safety during everyday
life, recreational activities, and sports. In campaigns utilising digital apps, visual aids,
games, interactive workshops, and educational sessions, it is possible to reinforce preven-
tive measures and continuous updates, follow up, and promote patient empowerment.
There is substantial evidence supporting the effectiveness of mouthguards in preventing
or reducing the severity of TDIs [65]. Dentists and other healthcare providers should play
an active role by providing regular education and anticipatory guidance regarding the
importance of using mouthguards and helmets in sports and all activities where that is
necessary. Protrusive teeth have been found to place a child at a higher risk of TDIs, so it
is important to involve orthodontic correction of the overjet and/or the use of protective
equipment. Having a readily accessible trauma kit can help reduce stress for the den-
tal team and the patient, enhancing the likelihood of a favourable outcome [19]. A lack
of capability (knowledge or skill), opportunity (access, resources), or motivation (desire,
awareness) can hinder adherence to preventive methods, so it is important to continue
educating dentists about preventive and treatment measures according to updated trauma
management guidelines for TDI. Crucial in providing appropriate care is the possession of
the necessary materials and expertise to adhere to guidelines for TDI treatment by dentists.

TDI prevention and treatment requires a comprehensive team approach to ensure
holistic and effective patient care. The Board of Directors of the International Association of
Dental Traumatology (IADT) and the Academy for Sports Dentistry (ASD) reviewed and
approved the Guidelines for Prevention of Traumatic Dental Injuries, and they are available
at their link or in the form of articles [66,67]. The therapy of tooth injuries depends on the
type of injury and the type of tooth that is injured (primary or permanent). For that reason,
the world’s leading web-based tool in dental traumatology, the Dental Trauma Guide,
was developed and managed in cooperation with the University Hospital of Copenhagen,
Denmark, and the International Association of Dental Traumatology (IADT) [68]. This
guide is an evidence-based treatment guide and has been constantly updated based on the
research of the Dental Trauma Guide team.

Limitations of Study

The limitations of our study, as well as any retrospective research, are that the pre-
sented data were already collected, and it was not possible to include certain variables
that may be significant for the therapeutic outcome of TDI. This can introduce recall bias,
where critical details about injuries or treatments may not have been accurately recorded
or recalled by patients and caregivers. Conducting a prospective study in the future would
allow for real-time data collection, enhancing the accuracy and reliability of the data. Ad-
ditionally, the examinees of this research come from one region and one clinic, and the
number of TDIs is small. If data were collected from several centres and regions, it could
increase generalizability, and there might be more statistical significance, or another impor-
tant variable in the epidemiology of TDI could be singled out. On the other hand, since
the Dental Clinic is a part of the Faculty of Medicine, Department of Dentistry, including
undergraduate and postgraduate study, the management of trauma implies a detailed
clinical and radiographic examination and better diagnosis, something that maybe is not
possible in large-scale epidemiological studies.

5. Conclusions

This study has shown a seasonal peak of TDIs in spring. Falls were the leading
etiological factor. The maxillary incisors were more often involved in trauma, and a long
time interval between the accident and treatment was observed (between 24 h and 48 h).
Based on the results of the present study, it is very important to increase public health
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knowledge and parental awareness regarding the emergency management of dental trauma
in children.

Conducting a prospective study in the future including background factors would
allow for a better understanding of the relationship between exposure factors and outcomes
of TDI in children and adolescents.
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