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ABSTRACT

Dental trauma represents one of the most prevalent oral health challenges among children and adolescents. The
objective of this research was to assess the knowledge and clinical practices of Croatian pediatricians regarding
the management of dental injuries and their awareness of mouthguards as protective devices against such
trauma. A cross-sectional survey using a structured questionnaire was conducted among 186 pediatricians,
gathering data on demographics, professional experience, and familiarity with dental injury management. The
responses were analyzed using Student’s t-test or one-way ANOVA followed by Tukey’s post hoc test (p <
0.05).

The overall mean knowledge score for dental trauma management was 3.6 = 1.53. Better performance was
observed among male pediatricians (p = 0.016), those who had previously encountered dental trauma (p =
0.003), and those with more than 10 years of pediatric experience (p = 0.027). Multiple linear regression
revealed significant associations between knowledge of emergency management and both the level of
healthcare practice (p = —0.254, p = 0.002) and the number of patients treated daily (B = —0.187, p = 0.030).
Croatian pediatricians demonstrated limited understanding of first-line management of traumatic dental
injuries. Therefore, incorporating formal training modules on dental trauma management into medical and
pediatric curricula is strongly recommended.
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Introduction

Traumatic dental injuries are among the most common
orofacial conditions worldwide. Reports estimate that
around one-third of preschoolers, one-quarter of
school-aged children, and approximately one-third of
adults experience some form of dental injury during
their lifetime [1-3]. These injuries range from minor
enamel fractures to damage involving
supporting tissues, such as tooth avulsion. Regardless
of the extent of injury, such events can profoundly
affect a child’s function, appearance, speech, and
psychological wellbeing [4—6].

Because most dental
emergencies, prompt and appropriate intervention is
critical. Delays in providing initial care can negatively

severe

trauma cases are acute

influence the prognosis of the affected tooth.
Consequently, accurate diagnosis and immediate
management are essential to preserve dental and oral
health. Physicians—especially pediatricians—
frequently serve as first responders for children lacking
access to dental services, and therefore play a vital role
in initial management following dental trauma [7].

Given that pediatricians oversee children’s overall
health, their role in oral health promotion and disease
prevention is equally important [8]. Numerous studies
and systematic reviews have examined the
participation of physicians and pediatricians in
children’s oral health and evaluated their knowledge,
attitudes, and professional behavior. Most of these
investigations indicate that medical professionals
generally exhibit limited awareness and competence
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concerning oral diseases and dental injury management
[9-17]. This knowledge gap is largely attributed to
insufficient oral health education in medical training
programs [8, 12, 14].

Because pediatricians often represent the first point of
contact for concerned parents, especially in areas with
restricted access to dental specialists, it is crucial that
they possess adequate knowledge to manage or
appropriately refer such cases. This is particularly
relevant for children with developmental disorders,
whose caregivers often place greater trust in
pediatricians than in general dentists [8, 18].

In Croatia, the number of trained pediatric dentists is
very limited—fewer than 50 nationwide—and most
practice as general dentists in primary healthcare
settings. Only a handful work in secondary or tertiary
centers located in Zagreb, Rijeka, and Split. In contrast,
there are about 714 pediatricians distributed across all
healthcare levels and regions [19]. As a result, children
have greater access to pediatricians than to specialized
dental professionals. When a dental injury occurs,
pediatricians often become the first healthcare
providers parents seek, making it essential that they can
offer accurate guidance or initial care.

General dentists, despite their broader patient base,
must also dedicate appropriate attention to pediatric
dental trauma. Barriers such as limited knowledge,
inexperience, financial constraints, and challenging
patient behavior can hinder effective treatment. Since
timely and proper management is critical for
preserving an injured tooth, general dentists may refer
such cases to a pediatric dental specialist. However,
due to the scarcity of these specialists, access to such
care can be delayed [20].

Therefore, all healthcare professionals who routinely
interact with children—including pediatricians—
should receive adequate instruction and training in the
prevention and management of dental injuries. The
purpose of this study was to evaluate Croatian
pediatricians’ knowledge and attitudes toward the
emergency care of traumatic dental injuries and their
awareness of mouthguards as preventive tools.

Materials and Methods

A cross-sectional survey study was conducted to
evaluate pediatricians’ awareness, attitudes, and
practical experience regarding dental trauma and its
management. The research took place in April 2018
during the annual Croatian Spring Pediatric School
symposium held in Vis, Croatia. Ethical clearance was
obtained from the Ethics Committee of the Faculty of
Medicine, University of Split, and the investigation
adhered strictly to ethical standards, including the

Declaration of Helsinki (2008 revision) and the
STROBE guidelines for observational research.

The questionnaire provided background information
about the project and specified that participation was
voluntary, anonymous, and without cost. Eligible
participants were licensed pediatricians with a
minimum of one year of clinical practice. Exclusion
criteria included refusal to participate and retired
physicians aged 65 years or older.

The minimum sample size (n = 144) was determined
from the total number of pediatricians attending the
symposium, applying a 95% confidence level, 5%
margin of error, and 50% estimated population
proportion.

Following a detailed literature review of studies on
physicians’ and pediatricians’ perspectives on dental
trauma, 30 close-ended questions were selected and
culturally adapted for the Croatian population [13, 15—
17]. Two experts—one in endodontics and another in
pediatric dentistry—validated the preliminary version.
The original English questionnaire was translated into
Croatian and pretested on ten pediatricians, who were
not part of the main research. The instrument
demonstrated  satisfactory reliability, with a
Cronbach’s alpha of 0.725.

The survey consisted of four sections.

e Section 1 gathered demographic and professional
data (age, sex, degree, workplace, duration of
practice, working hours per day, and number of
daily patients).

e Section 2 assessed knowledge using seven
multiple-choice items—six with a single correct
response and one allowing multiple correct
options but evaluated dichotomously [21]. The
cumulative correct responses represented the
participant’s total knowledge score, with a
maximum of seven points. Knowledge levels
were graded per Bloom’s criteria: good (80—
100%, 5.6—7 points), moderate (60—79%, 4.2-5.5
points), and poor (<60%, <4.1 points) [22].

e Section 3 focused on participants’ experiences,
training, and self-assessed competence in dental
trauma management.

e Section 4 addressed attitudes toward mouthguard
use.

Statistical processing was done using IBM SPSS
Statistics v25 (IBM Corp., Armonk, NY, USA). The
Kolmogorov—Smirnov test was employed to verify
normality. Quantitative variables were summarized as
means =+ standard deviations, while percentages and
frequencies described qualitative variables. Statistical
significance was evaluated using Student’s t-test and
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one-way ANOVA followed by Tukey’s post-hoc test.
To control for potential confounders, multiple linear
regression was performed to explore the association
between independent variables (age, gender, training
on dental trauma, exposure to injuries, academic
degree) and the knowledge score. The significance
threshold was set at p < 0.05.

Results and Discussion

A total of 230 questionnaires were handed out during
the symposium, and 186 were correctly completed and

returned, yielding a response rate of 80%. The
participants included 78 males and 108 females, with
an average age of 47.2 + 10.2 years. Table 1 presents
demographic and professional characteristics. Male
respondents  demonstrated  significantly  higher
knowledge levels regarding dental trauma management
than females (p = 0.016). Regarding years in practice,
pediatricians with 11-20 years of experience had the
greatest knowledge compared with both 1-10 years
and over 21 years of experience (p = 0.027).

Table 1. Demographic and professional characteristics of participants (n = 186).

Knowledge Score

Characteristic Category Total n (%) Mean < SD p Value
Gender Male 78 (41.9) 39+1.4 0.016 *
Female 108 (58.1) 34+1.6
Age group (years) 25-35 34 (18.3) 3.1+1.6 0.224
3645 46 (24.7) 36+1.5
46-55 56 (30.1) 36+1.5
>55 50 (26.9) 38+1.5
Academic degree Doctor of Medicine 123 (66.1) 35+1.5 0.738
Master of Science 38 (20.4) 3615
Doctor of Philosophy 25(13.4) 3.8+1.7
Area of practice Northern Croatia 60 (32.3) 35+1.6 0.105
Eastern Croatia 13 (7.0) 39+£1.1
Southern Croatia 73 (39.2) 3.8+1.5
Western Croatia 40 (21.5) 32+1.5
Practice setting Primary care 92 (49.5) 36+1.5 0.086
Secondary care 43 (23.1) 39+1.6
Tertiary care 51(27.4) 32+14
Number of years in practice 1-10 78 (41.9) 33+15a 0.027 *
11-20 57 (30.6) 39+1.6a
>21 51(27.4) 36+14
Number of hours worked per workday 14 2(1.1) 25+0.7 0.561
4-8 113 (60.8) 3614
>8 71 (38.2) 35+1.7
Number of patients seen in a workday <10 14 (7.5) 3.7+1.7 0.368
10-20 112 (60.2) 36+1.5
21-50 35(18.8) 37+1.5
>50 25(13.4) 3.1+1.7

Values are given as counts, percentages, or mean + SD. *Statistical significance assessed by Student’s t-test or One-way ANOVA (p <0.05).
Superscript lowercase letters indicate differences between groups based on Tukey’s post-hoc test (a p = 0.020). Abbreviation: SD—standard

deviation.

The distribution of correct responses related to tooth
injury management at the scene is summarized in
Table 2. Approximately 60% believed that a primary
tooth could be replanted after avulsion. About 67.3%
correctly identified the proper handling method for an

avulsed permanent tooth before reimplantation.
Furthermore, 71% were unaware that a contaminated
tooth could be gently rinsed with tap water before
replacement. Only 15.1% of respondents recognized
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that seeking professional help within 30 minutes after
avulsion provides the best outcome.

Table 2. Frequency (%) of pediatricians’ responses on emergency management of dental trauma.

Question Response Total n (%)
Is replantation possible for a primary tooth that has been knocked out? No 75 (40.3)
Unsure 90 (48.4)
Yes 21(11.3)
Can a permanent tooth that has been dislodged be replanted? Yes 110 (59.1)
Unsure 13 (7.0)
No 63 (33.9)
How would you grasp a dislodged permanent tooth for replantation? By the crown 59 (31.7)
By the root 31(16.7)
By the entire tooth 20 (10.8)
Unsure 74 (39.8)
If a dislodged permanent tooth c.anno't be rep.lanted imr'nediately, how Specialized tissue culture 16 (8.6)
would you preserve it until reaching a dentist? medium
Child’s saliva (mouth) 8(4.3)
Milk 32(17.2)
Saline solution 120 (64.5)
Disinfectant solutions 0(0)
Tap water 0 (0)
Cloth or handkerchief 52.7)
Alcohol 3(1.6)
Ice 2(1.1)
What is the optimal timeframe to seek p_rofessional care for a Immediately, w.it}_lin 30 minutes 28 (15.1)
permanent tooth avulsion? post-injury
Within several hours 83 (44.6)
Within one day 45 (24.2)
The following day 3(1.6)
Within a few days 1(0.5)
No time limit 2(1.1)
Unsure 24 (12.9)
What is the most appropriate immedi?té acti(?n for a dislodged Rinse with \.;vater and place 54.(29.0)
permanent tooth at the injury site? back in socket
Clean Wlt}rle(iirlls;:iectant and 16 (8.6)
Scrub the t?;)tsl(l) :lr(lstplace back £5 (45.7)
Reinsert without cleaning 8(4.3)
Unsure 23 (12.4)
Can a fractured tooth fragment be reattached? Yes 81 (43.6)
No 55(29.5)
Unsure 50 (26.9)

Data are reported as absolute and percentage values. Correct answers are italicized.

Table 3 presents pediatricians’ self-evaluation of their
familiarity and hands-on experience with dental
trauma. Based on their own assessment, 58.6% of
respondents reported having somewhat sufficient but
not comprehensive understanding, while 27.4%
acknowledged limited knowledge of tooth injuries. The

vast majority (94.1%) stated that they had never
received formal first-aid instruction on managing
dental trauma during medical training or professional
work. Those who had encountered dental trauma cases
in their clinical practice (3.9 + 1.4 vs. 3.3+ 1.5, p <
0.001) and those who expressed interest in further
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education on this topic (3.7 £ 1.4 vs. 3.1 £ 1.7, p =
0.008) achieved notably higher knowledge scores.

Table 3. Pediatricians’ self-rated competence and experience concerning dental injuries (n = 186).
Knowledge Score

Question Category Total n (%) Mean < SD p Value
Self-assessed understanding of dental trauma Limited 51(27.4) 37+1.7 0.060
Adequate but partial 109 (58.6) 3615
Thorough 26 (14.0) 37+15
}.Qecei\./ed training-on dental inJ:uries and ﬁfst None 175 (94.1) 315415 0351
aid during academic or professional education
Received 11 (5.9) 40+1.3
Interest in future training on dental trauma Not interested 44 (23.7) 3.0+£1.7 0.008 *
Interested 142 (76.3) 3.7+1.4
Observed dental trauma Not observed 103 (55.4) 33+1.5 0.003 *
Observed 83 (44.6) 39+14
Observed dental trauma—avulsion Not observed 110 (59.1) 33+1.5 0.001 *
Observed 76 (40.9) 40=+14
Observed dental trauma-—tooth luxation Not observed 170 (91.4) 37415 0.904
(lateral luxation, intrusion, extrusion)
Observed 16 (8.6) 36+1.7
Observed dental trauma—tooth fracture Not observed 141 (75.8) 35+€1.5 0.186
Observed 45 (24.2) 38+1.5
Self-assessed knowledge of ﬁrst aid for dental Lacking 83 (44.6) 32415 0.001 *
trauma—avulsion
Possessed 103 (55.4) 39+£1.4
Self’assessifai’;?ﬁiifh"; z;st:;;d for dental Lacking 179 (96.2) 35+15 0.216
Possessed 7(3.8) 43+1.5
Self'assessifainrg:fgii; lf:;f:lf;d for dental Lacking 122 (65.6) 35415 0.375
Possessed 64 (34.4) 3715

Figures are given as counts, percentages, or as mean + SD. *Differences between groups were analyzed by Student’s t-test or one-way
ANOVA. p-values below 0.05 were considered significant. Abbreviation: SD—standard deviation.

Table 4 outlines pediatricians’ awareness regarding the ~ Likewise, pediatricians who advocated mouthguard
purpose and use of mouthguards. Respondents who use among children participating in  sports
were familiar with the function of dental mouthguards  demonstrated higher knowledge levels (3.8 + 1.54 vs.
had a significantly greater understanding of trauma 3.3+ 1.5, p=0.016).

management (3.9 £ 1.5 vs. 3.2 + 1.5, p < 0.001).

Table 4. Pediatricians’ understanding of dental mouthguards (n = 186).
Knowledge Score

Question Response Total n (%) Mean + SD p Value
Are you aware of the purpose of mouthguards? Unaware 83 (44.6) 31+£15 0.001 *
Aware 103 (55.4) 39+1.5
Do you advise patients to use mouthguards? Do not advise 88 (47.3) 33£1.5 0.016 *
Advise 98 (52.7) 38+1.5
Are you familiar with different types of mouthguards? Unfamiliar 176 (94.6) 3615 0.500
Familiar 10 (5.4) 39+1.4
Are you aware of the differences between custom- Unaware 422) 22415 0.192
made and store-bought mouthguards?
Aware 47 (25.3) 37+x1.6
Unsure 135 (72.6) 3615
To what extent do mouthguards prevent or reduce 10% 422) 32415 0.880

sports-related dental injuries?
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20% 25(13.4) 34+1.5
40% 91 (48.9) 3.6+1.3
60% 66 (35.5) 3.6+1.8

Data are reported as totals, percentages, or mean = SD. *Statistical relevance was examined using Student’s t-test or one-way ANOVA.
Threshold for significance was p < 0.05. Abbreviation: SD—standard deviation.

Figure 1 illustrates the relationship between
knowledge levels in dental trauma management and
factors such as  self-perceived competence,
demographic data, and professional attitude.
Knowledge scores were positively correlated with first-

TYPES OF MOUTHGUARD
MOUTHGUARD FUNCTION
WITNESSED DENTAL INJURIES
DENTAL INJURIES TRAINING
SELF-REPORTED KNOWLEDGE
ACADEMIC DEGREE

PATIENTS PER WORKING-DAY
WORKING HOURS PER DAY
YEARS IN PRACTICE

PRACTICE SETTINGS

AREA OF PRACTICE

AGE

GENDER

hand experience managing dental trauma (f = 0.574,
SE = 0.212, p = 0.008) and with awareness of
mouthguard function (B = 0.883, SE = 0.223, p <
0.001).

1.679

B

B positive
0.00

negative

T T T 1

1.00 2.00 3.00 4.00

t - Value ( for Coefficients; Absolute Value)

Figure 1. Results of multiple linear regression showing significant predictors of overall dental injury
knowledge among pediatricians, including demographic variables and self-evaluated understanding.

The main purpose of this investigation was to analyze
pediatricians’ preparedness in managing dental
emergencies and their familiarity with mouthguards as
protective devices. In Croatia, dentists seldom operate
in emergency units or hospital settings, making it
crucial that pediatricians and general medical doctors
are capable of providing immediate care for dental
trauma. As emphasized by Flores et al. [23], both
timely intervention and adequate practitioner skill
determine the outcome of a traumatized tooth.
Internationally, few studies—and only one domestic
study—have examined this issue among Croatian
pediatricians [13, 15]. Studies from other countries
concerning  non-dental medical  professionals
consistently show that many lack sufficient
competence in handling acute dental injuries [13, 14,
17, 23].

In the current research, the mean knowledge score was
3.6 £ 1.5 (range: 0-7). Three participants failed to
provide any correct response, while four achieved a full
score. These findings correspond with self-assessment
results, where 58.6% (n = 109) rated their
understanding as adequate but incomplete, and 27.4%
(n=51) admitted insufficient knowledge. Statistically,
male pediatricians (p = 0.016) and those with 11-20

years of experience (p = 0.027; (Table 1)) performed
better. Although unverified, this could relate to the
greater likelihood of males participating in sports,
thereby having greater exposure to dental injuries.
Only 5.9% of the surveyed pediatricians had ever
attended a course related to dental trauma management.
While their scores were higher than untrained
participants, the difference was not statistically
meaningful (p =0.351).

More than three-quarters (75%) of respondents
indicated a desire to expand their knowledge in this
area, and this group displayed significantly better
results than those who did not show interest (p =
0.008). International studies mirror these findings,
showing that the majority of medical personnel
working in emergency departments have never
undergone training in dental trauma management—
88% in the UK, 90% in Chile, and 72% in Turkey [24—
26]. These results underscore the necessity of a
structured educational framework to improve the
competency of healthcare professionals who may
encounter patients with dental trauma.

The findings of this study revealed no statistically
significant differences in pediatricians’ knowledge
with respect to their academic qualification (p = 0.738),

”
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level of healthcare service (p = 0.086), or work
environment (p = 0.105). These outcomes align with
those reported by Nikolic et al. [13], showing similar
results between pediatricians working in primary care
and those in hospital settings.

Approximately 45% of respondents (n = 83) had
witnessed dental trauma, most commonly tooth
avulsion (n = 76). Participants with such experience
demonstrated significantly higher knowledge of
trauma management (p = 0.003 and p = 0.001,
respectively).

Pediatricians should be adequately prepared to advise
parents and caregivers about first-aid measures for
avulsed teeth. They must also understand tooth
eruption patterns, and how to distinguish primary from
permanent teeth, as deciduous teeth should never be
replanted [9, 27]. In this study, 40.3% correctly
recognized that reimplantation of a primary tooth is not
recommended, while 59.1% knew that permanent tooth
avulsion requires reimplantation. Furthermore, only
31.7% accurately identified that an avulsed tooth
should be held by the crown during reinsertion.
In comparison, Nikolic et al. [13] reported 60% and
68% correct answers for primary and permanent tooth
reimplantation, respectively, and 76% correct for tooth
handling. By contrast, less than half of Turkish
physicians were aware of the correct reimplantation
technique [28]. Although an avulsed tooth
contaminated by debris can be rinsed with cold water,
only 29% of participants in this study knew this.

The success of tooth reimplantation depends on factors
such as storage medium and elapsed time before
reinsertion—both of which can influence root
resorption and ankylosis risks. If immediate
replantation is impossible, the tooth must be kept in an
appropriate medium until professional care is available
[28, 29]. Nearly all participants (94.6%) correctly
identified saline, milk, saliva, or specialized tooth-
preservation solutions as suitable storage media, all of
which help maintain the vitality of the periodontal
ligament. Among them, 64.5% selected saline as the
proper medium. In the study by Nikolic et al. [13], 54%
chose saline, while Chanchala et al. [15] reported 90%
giving the same response. Though saline is acceptable,
it is not ideal due to osmolarity issues [29]. Only 4.3%
chose saliva, and 17.2% chose milk.

The timing of reimplantation is crucial for long-term
tooth survival. When performed within 30 minutes, the
success rate can reach 90%, but after two hours, the
chance of retention becomes minimal [28].
Unfortunately, only 15.1% of pediatricians in this
research were aware of this critical time frame and the
need for urgent dental referral. Comparable findings

were observed in the Aren et al. [28] survey among
Turkish emergency personnel.

Crown fractures are the most common dental injuries
affecting permanent teeth [30]. One possible treatment
is reattachment of the broken fragment [31].
Pediatricians should recognize this and instruct parents
to locate the tooth fragment and store it in a suitable
liquid until professional treatment is provided. About
44% of respondents were aware of this practice.
Mouthguards act as protective barriers covering the
teeth and adjacent tissues, reducing the impact of
sports-related injuries. Multiple designs exist, with
custom-made mouthguards offering the best comfort
and protection [32]. Their use is recommended for
children and adolescents involved in organized sports,
particularly contact sports such as football, volleyball,
basketball, handball, hockey, and rugby [33]. Most
participants reported being aware of the purpose of
mouthguards and advising their use during sports, and
these individuals also achieved higher dental trauma
knowledge scores. Nonetheless, many respondents
were unfamiliar with the different types of
mouthguards (Table 4).

Overall, the findings indicate that pediatricians’
knowledge of dental trauma management remains
insufficient, particularly regarding emergency
procedures. The data suggest that dental injury
treatment receives limited emphasis in training and that
formal education on this subject is lacking. In Croatia’s
five-year pediatric specialization program, residents
complete only a one-week rotation in pediatric
dentistry at clinical centers. While the field is included
in the curriculum, dental trauma management is not
among the listed core competencies [34].

Despite this, it is promising that many pediatricians
acknowledge these educational gaps and show
motivation to improve their competence. Though
revising the academic curriculum may be challenging,
knowledge enhancement could be achieved through
multidisciplinary workshops, postgraduate courses,
symposia, and seminars [8, 10]. Previous studies have
shown that oral health education programs for
pediatricians can  significantly improve their
knowledge, attitudes, and clinical practices. Training
can be strengthened through curriculum updates,
evidence-based protocols, print and online resources,
and in-service learning opportunities. Furthermore,
close collaboration between dental and medical
professionals—for example, via joint conferences and
case meetings—should be encouraged [35-37].
Pediatricians should also consult evidence-based
guidelines for dental trauma management to ensure
accurate advice for children and parents. Such
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guidelines are intended to provide clear instructions for
immediate and urgent dental trauma care [27, 31].

A key strength of this study is that it encompassed
pediatricians from all regions of Croatia [13]. It also
identified several variables influencing knowledge and
preventive behavior regarding dental injuries. The use
of a paper-based, self-administered questionnaire and a
high response rate were further advantages. The main
limitation was the potential selection bias arising from
voluntary participation and convenience sampling.
Further research should assess pediatricians’
knowledge and practices in broader oral health areas,
particularly in the prevention of malocclusion and oral
disease.

Conclusion

Although Croatian pediatricians demonstrated limited
understanding of dental injury management, it is
encouraging that they are aware of their shortcomings
and eager to learn more. Continued professional
education and interdisciplinary cooperation are
essential to ensure that dental trauma is promptly
identified and appropriately treated across healthcare
settings.
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