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Abstract: Aim: Dental injuries are one of the most frequent oral health problems in children and
adolescents. This study aimed to evaluate Croatian pediatricians’ knowledge and practice regarding
dental injuries management and the use of mouthguards as means of protection against traumatic
injuries. Materials and methods: A questionnaire-based cross-sectional survey conducted among
186 pediatricians examined their demographic characteristics, knowledge and experience with dental
injuries. Student t-test or one-way ANOVA, with Tukey’s post-hoc were used to analyze obtained
data (p ≤ 0.05). Results: The overall mean score of knowledge on the management of dental injuries
was 3.6 ± 1.53 points. Male pediatricians (p = 0.016), those who witnessed dental injuries (p = 0.003),
and those who had more than ten years of pediatric practice (p = 0.027) showed better knowledge. The
results of multiple linear regression analysis demonstrated impact between pediatricians’ knowledge
in the emergency treatment of traumatic dental injuries concerning the level of health care (practice
settings) (β = −0.254, p = 0.002) and the number of patients treated by a pediatrician per day
(β = −0.187, p = 0.030). Conclusion: Pediatricians have a low level of knowledge regarding the
primary care of traumatic dental injuries. An additional course on dental injurie management should
be recommended as part of the physician and pediatricians’ educational training.

Keywords: dental trauma; mouthguards; multidisciplinary care; pediatric dentistry

1. Introduction

Dental injuries are one of the most common orofacial injuries. It has been reported
that one-third of all preschool children, as well as one-fourth of all school-aged children
and nearly one-third of adults, have sustained dental injuries [1–3]. Dental injuries range
from simple dental tooth crown fractures to massive supportive tissue injuries such as
avulsion. Regardless of the severity of the injury, it can affect children’s quality of life
through a variety of functional, esthetic, speech, and psychological consequences [4–6].

Most dental injuries are considered emergencies that require immediate treatment.
Delays in initial treatment may adversely affect the outcome of the affected tooth. Accurate
assessment and prompt treatment of dental injuries are critical for the tooth’s prognosis.
Physicians, particularly pediatricians, play an essential role in providing primary care after
dental trauma, particularly in children with limited access to dental care [7].

Pediatricians are the custodians of the overall health of children. Since oral health is
an integral part of overall health, they play an essential role maintaining of oral health by
preventing and managing dental problems [8]. To date, numerous studies and systematic
reviews have been conducted to determine the role of medical doctors and pediatricians in
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children’s oral health and to assess their knowledge, attitudes and professional practice
experience. The majority of these studies have shown that physicians and pediatricians
have limited knowledge and understanding of critical areas of dentistry, such as oral
health and dental trauma management [9–17]. Their inadequate knowledge and practice
experience result from insufficient education and a lack of oral health content in their
educational process and training [8,12,14]. Since pediatricians are usually the first to whom
parents or guardians bring their children with a health problem, they must have adequate
knowledge to help their patients. That is especially important in areas with limited access
to dental care, where pediatricians are the first and only contact point. And is particularly
true for parents or guardians whose children have developmental disabilities, as these
parents tend to have more confidence in pediatricians than in general dentists [8,18].

In Croatia, there are currently a small number of pediatric dentists, less than 50, and
most of them work in primary care as general dentists. Only a few of them work with
children in secondary and tertiary health care in Croatia’s three largest cities (Zagreb, Rijeka
and Split). The number of pediatricians is higher, around 714, and they practice medicine
in all country regions in primary, secondary and tertiary health care [19]. From this, it can
be concluded that it is easier for children in Croatia to access pediatricians than specialists
in pediatric dentistry. Thus, if a child sees a pediatrician for a dental health injury, they
need to receive timely and valuable advice or care relative to their issue.

It is important to emphasize that given the scope of their work and knowledge, general
dentists must pay sufficient attention to children and their problems. Possible barriers to
caring for patients with dental trauma injuries can include insufficient knowledge, skills,
experience, finances and confidence in treating dental trauma as well as uncooperative
patients. As the quick and adequate reaction is essential for the prognosis of the tooth, the
general dentist may decide to refer the child to a pediatric dentist for treatment of the tooth
injury. However, due to the poor availability of pediatric dentists, it may take a long time
for the child to get treated by one [20]. Therefore, it is necessary for all specialists who
work with children, including pediatricians, to be adequately trained and informed on the
possibilities of treatment and prevention of dental injuries. The present study aims to assess
Croatian pediatricians’ attitudes and knowledge regarding the emergency management of
dental injuries and the use of mouthguards in their prevention.

2. Materials and Methods

This questionnaire-based cross-sectional study was designed to assess pediatricians’
knowledge, attitudes, and experience regarding dental injuries and their management. The
study was conducted in April 2018 during the annual symposium of pediatricians at Croat-
ian Spring Pediatric School (Vis, Croatia). The study was approved by the Ethics Committee
of the Faculty of Medicine, University of Split, Croatia. The study was conducted in full
accordance with the ethical principles, including the World Medical Association Declara-
tion of Helsinki (version 2008), and conducted according to the Reporting of Observational
Studies’ guidelines in Epidemiology (STROBE).

The questionnaire included basic data about the study and indicated that participation
was voluntary, anonymous, and free of charge. The inclusion criteria were medical doctors
who specialized in pediatrics and had at least one year of clinical experience. The exclusion
criteria were reluctance to participate in the study and retired pediatricians’ (age ≥ 65 years).

The minimum necessary sample size (n = 144) was calculated from the total number
of pediatricians who attended the symposium with a 95% confidence interval, a 5% margin
of error, and a 50% population proportion.

After an extensive literature analysis of studies examining pediatricians’ and physi-
cians’ knowledge and attitudes on dental injuries, 30 closed response questions were
selected and adapted to the Croatian population [13,15–17]. Two specialists (endodontics
and pediatric dentistry specialist) reviewed the preliminary form version of the question-
naire and verified its appropriateness. The initial questions were drafted in English and
then translated into Croatian. The questionnaire was pretested on ten pediatricians’ who
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were excused from primary study. The survey had good reliability, with a Cronbach’s
alpha of 0.725.

The questions were divided into four parts. The first part consisted of issues related
with demographic and professional data (age, gender, academic degree, workplace, number
of years in pediatric practice, number of working hours per day, and number of patients
per working day). The second part contained serval issues which formed the basis for the
knowledge assessment. There were seven multiple-choice questions (six with one correct
answer and one with multiple correct answers, but with a dichotomous scoring design) on
dental trauma management [21]. The sum of correct answers was considered as the total
knowledge of the respondents on the topic of dental injuries with a possible maximum
score of seven. According to Bloom’s cut-off ranking, participants’ overall knowledge
was classified as good if the score was between 80% and 100% (5.6–7 points), moderate
if the score was between 60% and 79% (5.5–4.2 points), and poor if the score was less
than 60% (<4.1 points) [22]. The third part of the questionnaire included questions about
the participant’s personal experience, education and self-reported knowledge on dental
injuries. The last part of the questionnaire consisted of questions about matters related to a
dental mouthguard.

All statistical analyses were carried out using the IBM SPSS Statistics, version 25
(SPSS, IBM Corp, Armonk, NY, USA). The Kolmogorov–Smirnov test was used to assess
compliance with the normal distribution of the dependent variable. Means and standard
deviations were calculated for quantitative variables, while percentages and absolute
numbers were used for presenting qualitative variables. Statistical analyses were conducted
using the Student’s t-test or one-way ANOVA, with Tukey’s post-hoc test. To account
for possible confounding, multiple linear regression analysis was used to determine a
relationship between selected independent variables (age, gender, dental trauma training,
witnessed or experienced dental injuries, academic degree) with the knowledge score
(dependent variable). The significance level was set at p < 0.05.

3. Results

Questionnaires were distributed to 230 pediatricians’ who attended the symposium.
186 questionnaires were completed and returned to the authors (participation rate was
80%). The study included 78 men and 108 female pediatricians. The mean age of the
participants was 47.2 ± 10.2 years. In Table 1 were shown the demographic and professional
characteristics of the participants. Male pediatricians showed better knowledge about
dental injury trauma compared to female respondents (p = 0.016). Considering the years
spent in pediatric practice, participants with 11 to 20 years of experience showed the
highest level of knowledge, compared to participants with professional experience both in
the range of 1 to 10 years and those over 21 years (p = 0.027).

Table 1. Demographic and professional characteristic of respondents (n = 186).

Characteristic Total
n (%)

Knowledge
Score

Mean ± SD
p Value

Gender
Male 78 (41.9) 3.9 ± 1.4

0.016 *Female 108 (58.1) 3.4 ± 1.6

Age group (years)

25–35 34 (18.3) 3.1 ± 1.6

0.224
36–45 46 (24.7) 3.6 ± 1.5
46–55 56 (30.1) 3.6 ± 1.5
≥55 50 (26.9) 3.8 ± 1.5

Academic degree
Doctor of Medicine 123 (66.1) 3.5 ± 1.5

0.738Master of Science 38 (20.4) 3.6 ± 1.5
Doctor of Philosophy 25 (13.4) 3.8 ± 1.7
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Table 1. Cont.

Characteristic Total
n (%)

Knowledge
Score

Mean ± SD
p Value

Area of practice

Northern—Croatia 60 (32.3) 3.5 ± 1.6

0.105
Eastern—Croatia 13 (7.0) 3.9 ± 1.1

Southern—Croatia 73 (39.2) 3.8 ± 1.5
Western—Croatia 40 (21.5) 3.2 ± 1.5

Practice setting
Primary care 92 (49.5) 3.6 ± 1.5

0.086Secondary care 43(23.1) 3.9 ± 1.6
Tertiary care 51 (27.4) 3.2 ± 1.4

Number of years in practice
1–10 78 (41.9) 3.3 ± 1.5 a

0.027 *11–20 57 (30.6) 3.9 ± 1.6 a

≥21 51 (27.4) 3.6 ± 1.4

Number of hours worked per workday
1–4 2 (1.1) 2.5 ± 0.7

0.5614–8 113 (60.8) 3.6 ± 1.4
≥8 71 (38.2) 3.5 ± 1.7

Number of patients seen in a workday

<10 14 (7.5) 3.7 ± 1.7

0.368
10–20 112 (60.2) 3.6 ± 1.5
21–50 35 (18.8) 3.7 ± 1.5
>50 25 (13.4) 3.1 ± 1.7

Data are presented as whole numbers and percentages or mean ± SD. * Statistical significance was tested by Student t-test or One-way
ANOVA. Statistical significance was set to p < 0.05. The same superscript lower letter indicated a statistical difference between groups
based on post-hoc Tukey (a p = 0.020). Abbreviation: SD—standard deviation.

The distribution of correct responses regarding therapeutic procedures for tooth
injuries at the accident site are presented in Table 2. About 60% of the participants answered
that an erupted primary tooth can be replanted after tooth avulsion. Furthermore, 67.3% of
the respondents did know how to hold an avulsed permanent tooth before reimplantation.
In addition, 71% of the respondents were unfamiliar with the possibility of gently rinsing
the tooth with tap water in case of tooth contamination before reimplantation at the site of
the accident. Only 15.1% of pediatricians know that the best time to obtain professional
assistance in the case of permanent tooth avulsion is within the first 30 min after the injury.

Table 2. The frequency distribution (%) of pediatricians’ answers about emergency management of dental trauma injuries.

Question Answer Total
n (%)

Can avulsed primary tooth be replanted?

No 75 (40.3)

I do not know 90 (48.4)

Yes 21 (11.3)

Can avulsed permanent tooth be replanted?

Yes 110 (59.1)

I do not know 13 (7.0)

No 63 (33.9)

During reimplantation, how would you hold an avulsed
permanent tooth?

By the crown 59 (31.7)

By the root 31 (16.7)

By the whole tooth 20 (10.8)

I do not know 74 (39.8)
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Table 2. Cont.

Question Answer Total
n (%)

If the avulsed permanent tooth was unable to be replanted,
how would you store it until till reach the dentist?

Special tissue culture solutions 16 (8.6)

Saliva—mouth of child 8 (4.3)

Milk 32 (17.2)

Saline solution 120 (64.5)

Disinfection solutions 0 (0)

Tap water 0 (0)

Handkerchief 5 (2.7)

Alcohol 3 (1.6)

Ice 2 (1.1)

What is the ideal time to seek professional assistance in the
case of permanent tooth avulsion?

Immediately, within the first 30 min from the
injuries 28 (15.1)

Within a few hours 83 (44.6)

Within 24 h 45 (24.2)

Next day 3 (1.6)

Within few next days 1 (0.5)

There are no limited restrictions 2 (1.1)

I do not know 24 (12.9)

What is the best immediate treatment for an avulsed
permanent tooth at site of accident?

Wash the tooth with water and put it back
into the socket 54 (29.0)

Wash the tooth with disinfection solution
and put it back into the socket 16 (8.6)

Scrub the tooth and put it back into the
socket 85 (45.7)

Put the tooth back into the socket without
cleaning 8 (4.3)

I do not know 23 (12.4)

Is it possible to provide reattachment of broken tooth
fragment

Yes 81 (43.6)

No 55 (29.5)

I do not know 50 (26.9)

Data are presented as whole numbers and percentages. Correct answers are italicized.

Table 3 shows the self-reported knowledge and experience of traumatic tooth injuries.
Respondents expressed adequate but incomplete understanding of the subject in 58.6%
of cases, based on self-assessed knowledge. In contrast, only 27.4% of the respondents
expressed inadequate knowledge of traumatic tooth injuries. The majority of the respon-
dents (94.1%) were not familiar with dental trauma, nor had they received the first aid
training for such injuries during their studies or professional practice. The pediatricians’
who experienced dental trauma in their practice (3.9 ± 1.4 vs. 3.3 ±1.5, p ≤ 0.001) and who
were willing to invest in further education on this topic (3.7 ± 1.4 vs. 3.1 ± 1.7, p = 0.008)
showed a higher level of knowledge.
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Table 3. Pediatrician’s knowledge and experience with dental injures (n = 186).

Question Total
n (%)

Knowledge
Score

Mean ± SD
p Value

Self-reported knowledge about dental injuries
Insufficient 51 (27.4) 3.7 ± 1.7

0.060Sufficient but
incomplete 109 (58.6) 3.6 ± 1.5

Comprehensive 26 (14.0) 3.7 ± 1.5

Dental injuries and first aid training during
academic or professional education

No 175 (94.1) 3.5 ± 1.5
0.351Yes 11 (5.9) 4.0 ± 1.3

Willing to attend training on dental injuries in
future

No 44 (23.7) 3.0 ± 1.7
0.008 *Yes 142 (76.3) 3.7 ± 1.4

Witnessed dental injures No 103 (55.4) 3.3 ± 1.5
0.003 *Yes 83 (44.6) 3.9 ± 1.4

Witnessed dental injures—avulsion No 110 (59.1) 3.3 ± 1.5
0.001 *Yes 76 (40.9) 4.0 ± 1.4

Witnessed dental injures—tooth luxation
(lateral luxation, intrusion, extrusion)

No 170 (91.4) 3.7 ± 1.5
0.904Yes 16 (8.6) 3.6 ± 1.7

Witnessed dental injures—tooth fracture No 141 (75.8) 3.5 ± 1.5
0.186Yes 45 (24.2) 3.8 ± 1.5

Self-reported knowledge about dental injuries
first aid—avulsion

No 83 (44.6) 3.2 ± 1.5
0.001 *Yes 103 (55.4) 3.9 ± 1.4

Self-reported knowledge about dental injuries
first aid—tooth luxation

No 179 (96.2) 3.5 ± 1.5
0.216Yes 7 (3.8) 4.3 ± 1.5

Self-reported knowledge about dental injuries
first aid—tooth fracture

No 122 (65.6) 3.5 ± 1.5
0.375Yes 64 (34.4) 3.7 ± 1.5

Data are presented as whole numbers and percentages or mean ± SD. * Statistical significance was tested by Student’s t-test or one-way
ANOVA. Statistical significance was set to p < 0.05. Abbreviation: SD—standard deviation.

Table 4 shows the knowledge of pediatricians on the function and use of dental
mouthguards. The higher level of knowledge in the management of dental injuries was
shown by those pediatricians who knew the function of dental mouthguards’ (3.9 ± 1.5 vs.
3.2 ± 1.5, p ≤ 0.001). Similarly, better knowledge was shown among those pediatricians
who recommend their patients to use a dental mouthguard during sports (3.8 ± 1.54 vs.
3.3 ± 1.5, p = 0.016).

Figure 1 illustrates the association knowledge level in dental injury management
with self-reported knowledge, demographic data, and attitude towards dental injuries.
Knowledge score was significantly associated with pediatrician’s personal experience with
dental injuries (β = 0.574, SE = 0.212, p = 0.008) and knowledge of dental mouthguard
function (β = 0.883, SE = 0.223, p ≤ 0.001).

Table 4. Pediatrician’s knowledge regarding dental mouthguard (n = 186).

Questions Total
n (%)

Knowledge
Score

Mean ± SD
p Value

Do you know mouthguard function? No 83 (44.6) 3.1 ± 1.5
0.001 *Yes 103 (55.4) 3.9 ± 1.5

Do you recommend to your patients the usage of
mouthguard?

No 88 (47.3) 3.3 ± 1.5
0.016 *Yes 98 (52.7) 3.8 ± 1.5
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Table 4. Cont.

Questions Total
n (%)

Knowledge
Score

Mean ± SD
p Value

Do you know the types of mouthguards? No 176 (94.6) 3.6 ± 1.5
0.500Yes 10 (5.4) 3.9 ± 1.4

Do you know the difference between custom and
off-the-shelf mouthguards?

No 4 (2.2) 2.2 ± 1.5
0.192Yes 47 (25.3) 3.7 ± 1.6

I do not know 135 (72.6) 3.6 ± 1.5

How much usage of mouthguard can prevent or
reduce sports-related dental injuries?

10% 4 (2.2) 3.2 ± 1.5

0.880
20% 25 (13.4) 3.4 ± 1.5
40% 91 (48.9) 3.6 ± 1.3
60% 66 (35.5) 3.6 ± 1.8

Data are presented as whole numbers and percentages or mean ± SD. * Statistical significance was tested by Student’s t-test or one-way
ANOVA. Statistical significance was set to p < 0.05. Abbreviation: SD—standard deviation.
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4. Discussion

This study aims to evaluate pediatricians’ knowledge of emergency management
of dental injuries and the use of mouthguards as a preventive method. Since dentists
rarely work in hospitals or emergency rooms in Croatia, it is imperative that pediatricians
and physicians have adequate knowledge of therapeutic procedures for dental trauma.
According to Flores et al. [23], the prognosis of the affected tooth depends on both the
quality of the practitioner’s actions and the time that has elapsed between the accident and
the treatment. There have been few studies worldwide, and only one in Croatia, that have
investigated pediatricians’ knowledge of dental trauma [13,15]. When it comes to other
medical personnel in non-dental professions, all studies conducted showed that physicians’
have inadequate knowledge of how to perform emergency procedures on the affected
tooth [13,14,17,23].

The mean score of knowledge of emergency procedures for tooth injuries in our study
was 3.6 ± 1.5 points (min. 0, max. 7), with three pediatricians having a score of zero (no
correct answer) and four of them having the sum of seven (all correct answers). This is
consistent with the pediatricians’ self-assessment of knowledge, were 58.6% (n = 109) of
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the respondents indicated that they had adequate knowledge, but it was described as
incomplete. In addition, only 27.4% stated that they had inadequate knowledge (n = 51).
The better mean score was obtained by male pediatricians (p = 0.016) and those pediatricians
who have been in practice between 11 and 20 years (p = 0.027, Table 1). Although we cannot
be sure, better knowledge in male respondents might be associated with the fact that many
have been sports players who either have knowledge of or have first-hand experience of
dental trauma related injuries. Only 5.9% of our respondents had attended courses on
dental trauma, and they showed more excellent knowledge than their colleagues without
relevant education, but without statistical significance (p = 0.351).

More than 75% of the respondents indicated that they were willing to increase their
knowledge of dental trauma management. However, they showed better knowledge than
their colleagues without the desire to learn (p = 0.008). Research conducted worldwide on
medical personnel working in emergency departments showed that most of them had not
received training in the management of dental trauma, 88% in the UK, 90% in Chile and 72%
in Turkey [24–26]. These data indicate the need for a systematic approach to the education of
medical personnel who may encounter with patients with dental injuries in their work.

The present study showed no statistical significance in pediatricians’ knowledge
regarding their academic level of education (p = 0.738), level of health care (p = 0.086),
and workplace (p = 0.105). The results of our study are consistent with those of Nikolic
et al. [13] regarding pediatricians’ working in primary care and those working in hospitals.

About 45% of the respondents had witnessed dental trauma (n = 83), and they were
most likely to witness dental avulsion (n = 76). These respondents also showed more
excellent knowledge in managing dental injuries (p = 0.003, p = 0.001, respectively).

Pediatricians should be prepared to give appropriate advice to parents or guardians
about first aid for avulsed teeth. They need to have general knowledge of eruption dates
and patterns for deciduous and permanent teeth and the difference between a deciduous
and a permanent tooth because primary teeth should not be replanted [9,27]. In our study,
only 40.3% of the respondents knew that reimplantation of a deciduous tooth is not an
option. In comparison, 59.1% of the respondents were aware that reimplantation is a
therapy for the avulsion of a permanent tooth. Additionally, only 31.7% of the participants
answered correctly that the avulsed tooth is held by its crown when restoring it in the
alveolus. Somewhat different results were obtained by Nikolic et al. [13], where 60%
and 68% knew the correct answers for deciduous and permanent tooth reimplantation,
respectively, and 76% knew the right answer for tooth retention. In contrast, less than 50%
of physicians in Turkey knew the correct method of tooth reimplantation [28]. An avulsed
tooth that has come into contact with debris can be rinsed with cold water. However, the
percentage of the respondents in our study who were aware of this was 29%

The outcome of reimplantation depends on several factors, such as the tooth storage
medium and the replantation time, which can either accelerate or reduce the incidence
of resorption or ankylosis. If immediate reimplantation is not possible for any reason,
the tooth must be stored in a suitable medium until the arrival at the dentist [28,29]. In
this study, almost all the respondents (94.6%) knew the answer for appropriate storage
media such as saline, milk, the patient’s mouth or saliva, and a special tooth care medium.
These media are necessary to preserve the vitality of the periodontal ligament during the
extraoral period. In this study, 64.5% of the respondents considered saline as a suitable
storage medium. In the study of Nikolic et al. [13] 54% of the respondents had an accurate
opinion, unlike of Chanchala et al. [15] where 90% gave the same answer. Although saline
is a suitable medium, it is not ideal due to its osmolarity [29]. Only 4.3% of the respondents
chose a patient’s saliva as the answer, and 17.2% chose milk as the storage medium.

The time of reimplantation is critical to the long-term prognosis of the avulsed tooth.
Reimplantation within 30 min has a 90% chance of success, while the chances of long-
term retention become insignificant after two hours [28]. Unfortunately, only 15.1% of
the pediatricians in this study were aware of the importance of an immediate response,
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referring the injured person to the dentist on time. Similar results were obtained in
Aren et al. [28] survey on a sample of Turkish emergency workers.

Crown fractures of permanent tooth are the most usual type of dental injuries [30].
Fragment reattachment is one of the therapy options in the case of a fractured tooth [31].
Pediatricians must be aware of these possibilities and recommend that parents or guardians
find the fragment of the broken tooth and keep it in a liquid medium. About 44% of the
respondents knew this fact.

Mouthguards cover the teeth and surrounding mucosa to reduce the severity of dental
injuries during sport activities. Various forms are available on the market, and custom-
fitted mouthguards are considered to be the best option because of their convenience and
better protection [32]. The use of mouthguards is recommended for all children and youth
who participate in organized sport activities, especially contact sport (football, volleyball,
basketball, handball, hockey, rugby, etc.) [33]. Majority of the respondents stated that they
were both aware of the function of mouthguards and recommended them to their patients
during sport. These respondents also showed a higher level of knowledge regarding
emergency procedures for dental injuries. However, most of the respondents did not know
the types of and differences between mouthguards (Table 4).

This study showed that pediatricians’ level of knowledge about dental injuries is
insufficient when it comes to the implementation of therapeutic emergency procedures.
This study shows that the management of dental injuries is neglected as a topic and
that pediatricians’ education is inadequate. Indeed, within the curriculum of the five-
year pediatric specialization in the Republic of Croatia, physicians are only required
to complete one single-week course on pediatric dentistry in clinical hospital centers.
Although pediatric dentistry is one of the courses offered, the management of dental
injuries is not on the list of competencies that pediatricians must undertake during specialist
training [34].

However, it is encouraging that many of pediatricians were aware of this inadequacy
in their education and were willing to further develop their knowledge. Although it would
be difficult to change the academic curriculum, this could be done by including the topic
in various interdisciplinary seminars, postgraduate studies, symposia, etc. [8,10]. Various
studies have confirmed the association of specific oral health educational interventions
in pediatricians with improvement of their knowledge, attitudes and practices in that
area. There are multiple ways to adequately educate pediatricians on oral health, such as
modifying the pediatric training curriculum, creating evidence-based guidelines, using
print media and providing in-service training through workshops and seminars. It is
also important to create close teamwork between the medical and dental community by
organizing scientific and clinical meetings [35–37]. Finally, pediatricians should be aware
of the available evidence-based dental trauma management guidelines or literature, which
they should refer to when consulting children with dental injuries and their parents. The
main purpose of these guidelines is to give basic instructions for the immediate or urgent
care of TDIs in order to provide the best possible care [27,31].

One strength of this study was that it was conducted among pediatricians in all
regions of Croatia [13]. Additionally, the study identified several factors related to the
knowledge and preventive practices of pediatricians regarding dental injuries. The method-
ology (paper-based, self-administered questionnaire) and good response rate were also
advantages. The main limitation of this study was the potential selection bias caused by
the voluntary nature of the survey and convenience sampling. We recommend further
studies examining the knowledge and practice of pediatricians in other areas of oral health,
especially when it comes to the prevention of malocclusion and oral diseases.

5. Conclusions

Even though pediatricians in Croatia showed insufficient knowledge of dental injury
management, it is positive that they are aware and willing to learn. In addition to continu-
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ing education, the cooperation of all medical professionals in the cross-section is necessary
to identify dental injuries in time and initiate urgent treatment measures accordingly.
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Importance of knowledge of the management of traumatic dental injuries in emergency departments. Ulus Travma Acil Cerrahi
Derg 2018, 24, 136–144. [CrossRef] [PubMed]

29. Adnan, S.; Lone, M.M.; Khan, F.R.; Hussain, S.M.; Nagi, S.E. Which is the most recommended medium for the storage and
transport of avulsed teeth? A systematic review. Dent. Traumatol. 2018, 34, 59–70. [CrossRef] [PubMed]

30. Krishna, A.; Malur, M.H.; Swapna, D.V.; Benjamin, S.; Deepak, C.A. Traumatic dental injury-an enigma for adolescents: A series
of case reports. Case Rep. Dent. 2012, 2012, 756526. [CrossRef] [PubMed]

31. Bourguignon, C.; Cohenca, N.; Lauridsen, E.; Flores, M.T.; O’Connell, A.C.; Day, P.F.; Tsilingaridis, G.; Abbott, P.V.; Fouad, A.F.;
Hicks, L.; et al. International Association of Dental Traumatology guidelines for the management of traumatic dental injuries: 1.
Fractures and luxations. Dent. Traumatol. 2020, 36, 314–330. [CrossRef]

32. Green, J.I. The Role of Mouthguards in Preventing and Reducing Sports-related Trauma. Prim. Dent. J. 2017, 16, 27–34. [CrossRef]
[PubMed]

33. Fernandes, L.M.; Neto, J.C.L.; Lima, T.F.R.; Magno, M.B.; Santiago, B.M.; Cavalcanti, Y.W.; de Almeida, L.F.D. The use of
mouthguards and prevalence of dento-alveolar trauma among athletes: A systematic review and meta-analysis. Dent. Traumatol.
2019, 35, 54–72. [CrossRef] [PubMed]

34. Ministry of Health and Social Welfare of the Republic of Croatia. Rulebook on Specialist Training of Doctor of Medicine
Addendum II. Pediatrician. Zagreb: Narodne Novine; 2011. Available online: https://narodne-novine.nn.hr/clanci/sluzbeni/
full/2011_09_100_2057.html (accessed on 30 April 2021).

35. Douglass, A.B.; Douglass, J.M.; Krol, D.M. Educating paediatricians and family physicians in children’s oral health. Acad. Pediatr.
2009, 9, 452–456. [CrossRef] [PubMed]

36. Herndon, J.B.; Tomar, S.L.; Catalanotto, F.A. Effect of training paediatricians and family physicians in Early Childhood Caries
prevention. J. Pediatr. 2015, 166, 1055–1061. [CrossRef] [PubMed]

37. Alshunaiber, R.; Alzaid, H.; Meaigel, S.; Aldeeri, A.; Adlan, A. Early childhood caries and infant’s oral health; pediatricians’ and
family physicians’ practice, knowledge and attitude in Riyadh city, Saudi Arabia. Saudi Dent. J. 2019, 31, S96–S105. [CrossRef]
[PubMed]

http://doi.org/10.1111/j.1600-9657.2007.00543.x
http://www.ncbi.nlm.nih.gov/pubmed/18489477
http://doi.org/10.1111/j.1600-9657.2007.00627.x
http://www.ncbi.nlm.nih.gov/pubmed/17635351
http://doi.org/10.1111/j.1600-9657.2012.01170.x
http://www.ncbi.nlm.nih.gov/pubmed/22804874
http://doi.org/10.1111/j.1600-9657.2011.01050.x
http://www.ncbi.nlm.nih.gov/pubmed/22107050
http://doi.org/10.1111/j.1600-9657.2009.00835.x
http://doi.org/10.1111/edt.12573
http://www.ncbi.nlm.nih.gov/pubmed/32460393
http://doi.org/10.5505/tjtes.2017.57384
http://www.ncbi.nlm.nih.gov/pubmed/29569685
http://doi.org/10.1111/edt.12382
http://www.ncbi.nlm.nih.gov/pubmed/29292570
http://doi.org/10.1155/2012/756526
http://www.ncbi.nlm.nih.gov/pubmed/23198166
http://doi.org/10.1111/edt.12578
http://doi.org/10.1308/205016817821281738
http://www.ncbi.nlm.nih.gov/pubmed/28668098
http://doi.org/10.1111/edt.12441
http://www.ncbi.nlm.nih.gov/pubmed/30222244
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2011_09_100_2057.html
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2011_09_100_2057.html
http://doi.org/10.1016/j.acap.2009.09.004
http://www.ncbi.nlm.nih.gov/pubmed/19853551
http://doi.org/10.1016/j.jpeds.2014.12.040
http://www.ncbi.nlm.nih.gov/pubmed/25662286
http://doi.org/10.1016/j.sdentj.2019.01.006
http://www.ncbi.nlm.nih.gov/pubmed/31061610

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

