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Abstract
Background: Traumatic dental injuries (TDIs) are of high prevalence, especially among
children at home. Parental knowledge regarding management of TDIs is detrimental
for the prognosis of the affected teeth and child. The aims were to assess knowledge
concerning TDIs and their management among parents of children attending selected
dental centers inWestern Saudi Arabia, and to determine the characteristics of the parents
as related to their knowledge on TDIs. Methods: A cross-sectional study was conducted
among 432 parents recruited from two major dental centers in Jeddah, Saudi Arabia. A
self-administered questionnaire consisting of 13 questions about TDI-related knowledge,
attitude and self-evaluation was used. A two-step cluster analysis was used to categorize
the studied sample based on their characteristics. Results: Knowledge regarding TDIs
was generally low. The two-step cluster analysis revealed that cluster #1 with parents
who had no first aid training and low educational background had the lowest percentage
of correct answers to questions related to management of avulsed teeth compared to
those with first aid training and/or higher educational backgrounds (p < 0.05). The
same cluster also included individuals with the lowest self-perceived knowledge related
to TDIs and the least interest to learn about management of TDI in the future (p <

0.05). Conclusions: Within study limits, there was a lack of knowledge of traumatic
dental injuries (TDIs) and their management among parents of children attending the two
selected dental centers in Jeddah, Saudi Arabia. Clusters including parents with no first
aid training and lower levels of education demonstrated lower TDI-related knowledge.
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1. Introduction

Children and young adults are often susceptible to traumatic
dental injuries (TDIs), with the majority of such injuries oc-
curring before the age of 19 [1] or even 10 years [2]. The
prevalence of dental trauma among school children is around
25% [1]. Maxillary incisors are the most commonly injured
teeth [3–5], with luxation injuries more frequently reported in
the primary dentition, while crown fractures occurring more
often in the permanent dentition [1, 2]. Falls are recognized
as the most common cause of TDIs in preschool children. In
contrast, sports or hits by another person are reported more
commonly among schoolchildren. Traffic accidents and as-
saults, on the other hand, usually occur among adolescents
and young adults [6]. There are multiple risk factors for
dental trauma, which include but are not limited to increased
height, class II malocclusion, increased overjet, incompetent
lips, higher socioeconomic status, poor psychosocial status and
increased physical activity [7–9]. In addition, a number of

studies from different countries have found that males are more
prone to dental trauma than females [2, 5, 10–12]. Conversely,
one study in Jordan reported no significant differences in TDIs
between boys and girls [13].

Dental injuries may cause multiple negative impacts and
impair the social functioning, emotional balance and well-
being of the child. They may also lead to pediatric patients
experiencing dental fear and anxiety during the emergency
dental visit. Factors contributing to the association between
TDIs and dental fear/anxiety include parental knowledge, fe-
male sex, degree of oral hygiene and recent pain symptoms
[14]. Meanwhile, the nature of the trauma, type of injury,
the action taken at the site of injury, and the area in which
the injury occurred can all affect the long-term prognosis of
an injured tooth. In addition, the immediate and appropriate
management by those present at the site where the trauma
took place is a critical factor in determining the prognosis
[15]. It was reported that home was the most common place
where TDIs occurred [10]. Therefore, parents are usually the
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first to witness such accidents and take immediate action. It
is crucial for parents to have adequate knowledge regarding
dental trauma and its management in order to obtain a better
prognosis.
It has been suggested that dental trauma was more costly

to treat and time-consuming compared to other accidental
injuries. This may be directly linked to the number of required
follow up visits, since the average number of outpatient visits
needed to treat an injured permanent tooth was 9.5 visits,
i.e., approximately 2 years [16], whereas other body injuries
required only 1.5 visits [17]. It was also reported that the
oral health-related quality of life (OHRQoL) was negatively
affected by traumatic dental injuries [18–20].
In Saudi Arabia, the prevalence of TDIs ranged between

12% and 44% in both primary and permanent dentitions [21–
24]. Several studies have been carried out, spanning over dif-
ferent geographic locations with diverse cultural backgrounds;
to evaluate the knowledge of TDIs and their management
within Saudi Arabia. The studied samples included various
populations such as schoolteachers [25, 26], parents [27, 28]
and emergency room (ER) physicians [29]. Interestingly, all
studies agreed that there was a lack of knowledge among the
participants regarding TDIs. However, the available literature
is yet to describe any specific characteristics or reasons behind
such a lack of TDI-related knowledge among parents of the
affected children.
The aims of this study were thus to assess the knowledge

concerning traumatic dental injuries (TDIs) and their manage-
ment among parents of children attending two major dental
centers in Western Saudi Arabia-Jeddah, and to determine
the characteristics of parents as related to their TDI-related
knowledge.

2. Materials and methods

2.1 Study design and sample
This cross-sectional analytic study was conducted between
February/March 2021 and September 2021. Ethical approval
was obtained from both King Fahd Armed Forces Hospital Ap-
proval No. REC 416, Date: February 2021) and the Ministry
of Health (Approval No. H-02-J-002, Date: March 2021). The
study sample comprised participants with the inclusion criteria
of being parents of children attending one of two major dental
centers inWestern Saudi Arabia: the dental center at King Fahd
Armed Forces Hospital or the North Jeddah Specialty Dental
Center. Parents who are dentists by profession were excluded.
King Fahd Armed Forces Hospital is a major governmental

hospital in Makkah AlMukarramah region and is situated in
the metropolitan city of Jeddah. Its dental center includes all
dental specialties and accommodates a large number of dental
patients each year (i.e., around 137,332 patients per year).
While the North Jeddah Specialty Dental Center is considered
one of the main dental centers in Jeddah and is run by the
Ministry of Health, with a recurring number of approximately
52,885 patients seen per year from various socio-economic
backgrounds.
A convenience sampling strategy was conducted where par-

ticipants were selected based on their availability at the time

and their willingness to participate. The total sample size was
calculated based on the outcome variable “Best management
for a knocked-out tooth”, an alpha (α) level of significance
of 0.05 and a power of 0.92, the required total sample size
was at least 320. In addition, a post-hoc power calculation
was performed following the comparison between the resulting
clusters in terms of “Bestmedium for storing an avulsed tooth”,
and the achieved study power was 0.77 (ClinCalc.com).

2.2 Interview and questionnaire
Data were collected through a self-administered questionnaire,
which was modified and comprised sections from validated,
reliable and pre-tested questionnaires from previous studies,
in both English and Arabic languages [26, 28, 30]. The ques-
tionnaire consisted of 13 close-ended questions divided into
three sections. The first section was related to demographic
data. The second section included questions on knowledge
of assessment of dental trauma and its management, and the
third section assessed the attitude and self-evaluation. Content
validation was performed for the modified questionnaire by
deciding on the content for review, selecting the panel of
reviewing experts, conducting the validation and reviewing the
sections and items of the modified questionnaire [31]. New
Arabic and back translations were also performed to ensure
the accuracy of the translation in the modified questionnaire.
Pre-testing and piloting were then conducted on 20 parents.
This was done to determine whether the questionnaire col-
lected all necessary information, addressed the overall topic
and objectives of the study and was understandable to the
participants. Either one of the parents filled the questionnaire
by hand while sitting in the waiting area or after entering
the clinic. It took approximately 10 minutes to complete the
questionnaire. A member of the clinical staff was present in
case any clarification was needed. Questionnaires which were
not completely answered (18 questionnaires) were excluded
from the study.

2.3 Data analysis
Descriptive statistics in the form of frequency distributions
and percentages were used. Inferential statistics, i.e., t-test,
analysis of variance (ANOVA) and chi-square, were also per-
formed to assess associations between individual demographic
characteristics and TDI-related knowledge. The level of sig-
nificance was set at 0.05. However, no specific patterns
were observed that would answer the study questions (data
not shown). Accordingly, a two-step cluster analysis was
performed as an explorative strategy in an attempt to detect
logical patterns for characteristics of participants with similar
knowledge regarding TDIs. Two-step clustering is a hybrid
type of analysis where continuous and categorical variables
may be considered since its algorithms combine partitioning
(1st step) and hierarchical (2nd step) methods of clustering.
The analysis hypothesis was that there are distinct clusters
within the dataset, and that each cluster exhibits unique charac-
teristic features that would explain differences in TDI-related
knowledge from other clusters. Different background and
educational variables were tested in the current analysis. The
model cohesion quality of Silhouette read “good” following
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the entry of the variables “First Aid Training” and “Educa-
tional Level”. The clusters resulting from the analysis were
compared against each other using the aforementioned infer-
ential statistical tests. Data were analyzed using the Statistical
Package for Social Sciences-IBM SPSS software version 20.0
(IBM, Armonk, NY, USA).

3. Results

A total of 432 responses were collected from both King Fahd
Armed Forces Hospital (n = 208) and North Jeddah Specialty
Dental Center (n = 224). The demographic characteristics
of the participants are presented in Table 1. Out of the total
sample, 85% of the parents were between the ages of 30 and
49 years and 52% were females. Forty-two percent had only
up to a high-school degree (Table 1).
Table 1 presents the background and general knowledge of

the total sample regarding traumatic dental injuries (TDIs).
Parents who received first-aid training constituted 32% of the
total sample, while 61% of the parents have encountered a
dental injury (Table 1). When parents were asked if TDIs
can be prevented at home, 39% stated that such injuries are
preventable only to a certain degree. Fifty-two percent of
the sample had moderate to high self-perceived knowledge
regarding TDIs, while 96%were interested to learn more about
TDIs and their management in the future (Table 1).
The two-step cluster analysis resulted in 3 clusters, with

clusters #1 and 2 comprising parents who haven’t received
any form of first aid training (0%) (Fig. 1). In addition,
parents in clusters #2 and 3 held a bachelor or higher education
degree, while those from cluster #1 did not obtain such a degree
(Fig. 1). Collectively, cluster #3 included individuals who
received first aid training (100%) andwhoweremainly holders
of a higher educational degree (71%) (Fig. 1).
Table 2 compares between the 3 clusters with regards to the

TDI knowledge related questions. The percentage of correct
answers to the question on management of avulsed permanent
teeth was generally low, with no statistically significant differ-
ences between the clusters (p = 0.2167) (Table 2). Between
31% and 70% of the participants across clusters answered
correctly to the questions related tomanagement of avulsed pri-
mary teeth and fractured upper front teeth, with no significant
differences observed between the clusters (p = 0.051 and 0.200,
respectively) (Table 2). Cluster #1 demonstrated the lowest
percentage (12%) of individuals who answered correctly to
the question on the best medium for storing an avulsed tooth
compared to the other clusters (p = 0.020) (Table 2). When
looking collectively at all 4 TDI knowledge related questions,
cluster #1 achieved a composite knowledge score of only 27±
20, compared to 36 ± 21 and 35 ± 26 for clusters #2 and 3,
respectively (p = 0.001).
Fig. 2 illustrates that more individuals in cluster #1 perceive

their personal knowledge regarding TDIs as low (60%), com-
pared to those observed in clusters #2 and 3 (49% and 35%,
respectively) (p = 0.001). Fig. 3 demonstrates that the majority
of parents are interested in learning about management of
TDI in the future across all three clusters. However, cluster
#1 included a higher percentage of participants who are not
interested compared to the other two clusters (p = 0.027).

4. Discussion

The purpose of this study was to assess the level of knowledge
of dental trauma and itsmanagement among parents of children
attending two major dental centers in Western Saudi Arabia.
The results of the current investigation are consistent with the
findings from other national studies that generally indicate a
lack of knowledge concerning traumatic dental injuries (TDIs)
and their management [25–29, 32]. Moreover, a recent system-
atic review confirmed that there is a global lack in TDI-related
knowledge among parents [33].
Only 10% of the participating parents would try to replant

the avulsed permanent tooth before going to the dentist. In-
terestingly, around the same percentage has been reported in
previous studies conducted inMakkah [34] andAlQassim [27].
These findings indicate that parents are essentially unaware of
the appropriate management of an avulsed tooth. It could also
be due to their fear of doing such a procedure incorrectly or
hurting the child in the process [17, 25].
In addition, around two-thirds of the parents stated that there

is no benefit in keeping an avulsed primary tooth, which was
comparable to another study conducted among primary school
teachers in Riyadh [26]. This can be owed to their anticipation
that a permanent tooth will erupt in place of the avulsed
primary tooth, deeming the primary tooth as unimportant [35].
Moreover, some parents are not able to distinguish between
a primary and a permanent tooth, let alone the importance of
each one [36].
The current results, along with those from two previous

studies; demonstrated that most parents prefer using tissue over
other media for storing an avulsed tooth [28, 34], whereas a
study in Riyadh reported that the majority of mothers chose
saline as the most suitable storage medium [37]. Interestingly,
most parents in another study in western Saudi Arabia picked
milk, i.e., the correct answer [32]. The storage medium is
an essential factor that impacts the long-term prognosis of an
avulsed tooth. Despite its importance, most of the published
data points to a confusion among the general public when it
comes to the best medium of storage. A possible explanation
for this variation could be the natural differences in educational
and/or training backgrounds, which are not always reported or
linked to TDI-related knowledge.
With regards to the management of fractured teeth, the

present study found that just over one third of the parents
would “look for the broken part of the tooth” before going to
the dentist. A similar percentage was reported in studies in
AlQassim [27] and Abha [28], while only 9% of the parents
in a study in Riyadh considered looking for the broken piece
[37]. These findings indicate the general lack of understanding
of the importance of saving broken tooth fragments for future
bonding, and the benefit this may have on the overall prognosis
of the tooth [26].
According to the two-step cluster analysis, the lowest TDI-

related knowledge was observed among parents who haven’t
received any first aid training. This is in line with the study
conducted amongmothers inAlQassim [27], and highlights the
importance of professionally provided information and its po-
tential improvement of the oral and overall prognosis. Simple
means such as information leaflets have already demonstrated
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TABLE 1. Demographics and general knowledge regarding traumatic dental injuries in the total sample (N = 432).
Variable n %
Age (yr)

<30 33 7.6
30–39 211 48.8
40–49 158 36.6
≥50 30 6.9

Sex
Female 226 52.3
Male 206 47.7

Education
Middle School or lower 40 9.3
High School 143 33.1
Bachelor’s degree or higher 249 57.6

First Aid Training
No 295 68.3
Yes 137 31.7

Have you, your family member or your friend ever encountered a dental injury?
No 168 38.9
Yes 264 61.1

Can dental injuries at home be prevented?
No, they occur during normal/natural activities 263 60.9
Yes, all dental injuries can be prevented 106 24.5
Yes, major dental injuries can be prevented 63 14.6

What is the best management in case of a knocked-out permanent tooth?
These is not benefit in keeping the tooth since it fell out 137 31.7
Put it in tissue or gauze and go immediately to the dentist 152 35.2
Try to put it back in place before going to the dentist* 45 10.4
I don’t know 98 22.7

What is the best management in case of a knocked-out milk (primary) tooth?
These is no benefit in keeping the tooth since it fell out* 278 64.4
Put it in tissue or gauze and go immediately to the dentist 54 12.5
Try to put it back in place before going to the dentist 24 5.6
I don’t know 76 17.6

What is the best medium for storing a knocked-out tooth before going to the dentist?
Tissue or gauze 208 48.1
Empty container 76 17.6
Milk* 84 19.4
Tap water 64 14.8

What is the best management in case of a broken upper front tooth?
There is no benefit in finding the broken tooth part 154 35.6
Find the broken tooth part and go immediately to the dentist* 155 35.9
I don’t know 123 28.5

How would you rate your knowledge regarding dental injuries and their management?
Low 209 48.4
Moderate 205 47.5
High 18 4.2

Are you interested in learning more about dental injuries and their management?
No 17 3.9
Yes 415 96.1

*Correct answer.
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FIGURE 1. Area chart showing the results of the 2-step cluster analysis based on the input variables “First Aid Training”
and “Education Level” of the parents.

TABLE 2. Comparisons between the three clusters with regards to number (percentage) of correct answers to the
traumatic dental injuries (TDI) knowledge questions.

Cluster #1
(n = 143)

Cluster #2
(n = 152)

Cluster #3
(n = 137) p-Value

n % n % n %
What is the best management in case of a
knocked-out permanent tooth?

10 (7.0%) 20 (13.2%) 15 (10.9%) 0.216

What is the best management in case of a
knocked-out milk (primary) tooth?

81 (56.6%) 101 (66.4%) 96 (70.1%) 0.051

What is the best medium for storing a
knocked-out tooth before going to the dentist?

17 (11.9%) 36 (23.7%) 31 (22.6%) 0.020*

What is the best management in case of a
broken upper front tooth?

44 (30.8%) 62 (40.8%) 49 (35.8%) 0.200

*Statistically significant at p < 0.05 using chi-square test.

their usefulness in educating the public regarding management
of TDIs [38] and calls for revisiting by the concerned regula-
tory bodies in the rapidly evolving digital era.

The cluster analysis also pointed to an association between
TDI-related knowledge and parents’ level of education, as
participants with a higher university degree were noticed to
have superior knowledge concerning TDIs. This supports the
findings of multiple studies [32, 34] and may be understood
as education progression is presumably accompanied with ad-
vancement in information extraction and analytical skills, in-

cluding the handling of daily emergencies, and necessitates
public actions such as spreading educational information via
social media and other more accessible means.

Most of the participants acknowledged that their level of
knowledge regarding TDIs was inadequate, and that they were
genuinely interested in learning more about dental trauma and
its management. This was in agreement with the findings
of other recent studies [27, 29, 34], and reflects the parents’
level of self-consciousness and sense of responsibility towards
their families, and how this issue may impact their children’s
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FIGURE 2. Stacked bar charts for the self-perceived knowledge regarding traumatic dental injuries (TDI) within the
three clusters. Differences between the clusters were statistically significant using chi-square test (p = 0.001).

FIGURE 3. Pie charts showing interest in learning about traumatic dental injuries (TDI) and their management within
the three clusters. Differences between the clusters were statistically significant using chi-square test (p = 0.027).

oral health-related quality of life (OHRQoL) [18–20]. Inter-
estingly, declaration of low TDI-related knowledge and the
lack of interest in further learning about TDI was particularly
observed in the cluster with no first aid training and lower
educational background. This may be explained either by the
lack of confidence some parents may experience in the absence
of relevant knowledge and skills as first responders in case of
emergencies, or by the ignorance towards the importance of
such vital issues as a results of lower levels of education.

There are a few noteworthy limitations in this study. First,
the study was conducted in two selected hospitals in Jeddah
that do not represent the total population of Western Saudi
Arabia or Saudi Arabia in general. In addition, and despite
achieving a study power of 0.77, the relatively small sample
size may have led to an underestimation when evaluating the
study findings. Future studies should preferably enroll a larger
sample that is systematically spread over multiple regions and
cities to provide more extrapolative results. Nevertheless, the
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current sample involved two major dental centers, from two
diverse governmental sectors and from a main metropolitan
city, which provides useful indications for how TDI-related
knowledge is spread among parents within a specified pop-
ulation. Another limitation is the cross-sectional nature of
the current study, which limits the conclusion of causative
relationships and necessitates looking upon the findings with
caution. However, the current design was aligned with the
purpose of the study that was meant to serve as an initial step
for future follow up investigations.

5. Conclusions

Within the limitations of this study, it can be concluded that
there is a lack of knowledge regarding traumatic dental injuries
(TDIs) such as knocked-out teeth and theirmanagement among
parents of children attending the two selected dental centers in
Jeddah, Saudi Arabia. Moreover, clusters including parents
with no first aid training and lower levels of education demon-
strated lower TDI-related knowledge, particularly the storage
and transportation of avulsed teeth. Further largescale studies
are required to thoroughly investigate the factors contributing
to the lack of knowledge regarding TDIs in the community.
Based on the findings of this study, a national program

that motivates non-professional members of the society to
undertake essential first aid training can be recommended,
and in many cases may prove to be lifesaving. The lack
of knowledge related to traumatic dental injuries (TDIs) that
was found in the current and previous studies highlights the
importance of both prevention and appropriate management
of dental trauma. Although abiding by global standards and
evidence [39], dental administrations should work with health
authorities on incorporating management of TDIs in first aid
training after recognizing its importance, and must be taught
to all key individuals close to the injured child such as par-
ents, siblings, teachers, school nurses, coaches and health
care professionals. Additionally, dental professionals have
the responsibility of educating and raising awareness among
laypeople regarding management of TDIs. This can take
place during regular dental visits, oral health promotion cam-
paigns and dental educational programs discussing the prompt
management of dental accidents. In addition, making use of
the media such as the internet, smartphone applications and
educational material may facilitate the education of people
with various backgrounds, and in different geographic loca-
tions. Another recommendation is to integrate the topic of
dental trauma management in medical education programs and
curricula for healthcare providers to ensure the acquisition of
necessary knowledge in managing such cases. Finally, it is of
utmost importance that dentists help prevent TDIs by providing
patients with mouthguards when needed, such as those who are
involved in sports activities, and to provide early treatment for
children with excessively proclined incisors.
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