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pass, and defend thereby responsible for possible craniofacial and 
dental injuries due to the impact encountered.7,8

Mouthguards are considered as the most effective and efficient 
method to prevent dental injuries.9,10 They are available as (1) stock 
mouthguards which are prefabricated in different sizes; (2) boil and 
bite mouthguard, fabricated from thermoplastic material which 
when immersed in hot water takes the form in athlete’s mouth; and 
(3) dentist-fabricated custom-made mouthguards.11,12

On examination of 862 Saudi Arabian boys aged 12 to 14 years, 
a study reported them to have endured at least one dental trauma 
to permanent maxillary incisors. Enamel fracture ranked the 
highest dental injury with a prevalence of 9.7% of 3,441 evaluated 

In t r o d u c t I o n
Sports, in particular, contact sports are one of the prime etiological 
factors for trauma. Knocks, strikes, dives, and hard surface contacts 
are frequent occurrences in sport activities. Translation of these risk 
factors to orofacial trauma are equally chronic in nature. Literature 
documents trauma to be the causative factor for nearly 19% head 
and face injuries and 33% of dental injuries.1 Majority of these 
injuries are responsible for irreversible dental loss, ankyloses, or 
root resorption suggestive of treatment failures irrespective of 
management.2 The vulnerable position of the maxillary jaw and 
teeth labels it as the prone site to sustain oromaxillofacial injury 
with crown fractures dominating the dental sports injury.3,4

Contact sports are characterized by physical interaction 
between players striving to win against opposing member or team 
where the force and occurrence of contact may be the significant 
factor for dental trauma. Based on the form of contact, sports can 
be categorized as direct (taekwondo, kick boxing, boxing, etc.), 
indirect (handball, basketball, football/soccer), and no/minimal 
contact (volleyball, badminton) sports.5 Depending on the type of 
sport, prevalence of dental trauma ranges from 8 to 45% as reported 
by different studies. Volleyball, a no/minimal contact sport reports 
comparatively a reduced prevalence of dental injury than direct 
contact taekwondo sport (38.6%).6 In soccer, irrespective of being 
an indirect contact sport, it exhibits high risk of injuries owing to 
the outline of the game where head is frequently used to score, 
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Ab s t r Ac t
Aim and objective: The present cross-sectional survey was conducted to assess the prevalence and the type of dental injury along with the 
awareness and use of mouthguards among the athletes of Riyadh, Saudi Arabia.
Materials and methods: This questionnaire-based survey included four major sports clubs in Riyadh city (AlHilal, AlNassr, AlShabab, AlRiyadh), 
Saudi Arabia where 300 questionnaires were distributed. Participants who engaged in direct, indirect, and no/ minimal contact sports such as 
taekwondo, soccer, and volleyball, respectively were explained about the importance of the study and its significance. The questionnaire was 
divided into three parts covering the demographic details, sports-related injury, mouthguard awareness, and its use. Data from completely filled 
questionnaire were collected, tabulated, and analyzed. Descriptive statistics and Pearson Chi-square tests were considered for statistical analysis.
Result: A total of 234 athletes (104 football/soccer, 57 volleyball, and 73 taekwondo) participated in the study with a response rate of 78%. 
Taekwondo and football athletes experienced more dental trauma than volleyball players. Dental trauma was highest in taekwondo (56.2%), 
followed by football (52.9%) and volleyball (31.6%) athletes. Crown fractures (43.6%) were the most common dental injury reported followed 
by mobility (18%). Taekwondo athletes were better aware regarding mouthguard (83.6%) and used it during practice (43.8%) when compared 
to football and volleyball athletes.
Conclusion: It was observed that athletes of direct and indirect contact sports (taekwondo and soccer) were at greater risk of dental trauma 
thereby emphasizing the importance of prevention strategies. Though a significant proportion of athletes were aware of mouthguard, its types, 
and its role in the prevention of dental trauma, only a handful of them regularly used it.
Clinical significance: Sport-related dental injuries though prevalent among athletes, measures to curb them are limited. These injuries may directly 
or indirectly hamper the performance of the player and affect their career. Therefore, combined efforts from dentist, coach, and sport physician 
are required to educate, enhance awareness, and encourage the use of mouthguards in contact sports.
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and the sport practiced; (2) questions related to past history of 
sports-related dental injury; and  (3) questions with reference to 
awareness, knowledge, and the use of mouthguard.

The data collected were analyzed using the Statistical Package 
for Social Sciences (IBM SPSS Statistic version 21). Descriptive 
statistics and Pearson Chi-square were used to observe the 
association between the categorical study and outcome variables. 
p value of <0.05 was considered to be statistically significant.

re s u lt
A total of 300 questionnaires were distributed among the four 
major sports clubs in Riyadh city, of which only 234 were completely 
filled and returned. The response rate obtained was 78%. Out of 
234 athletes, 104 (44.4%) football/soccer, 73 (31.2%) taekwondo, 
and 57 (24.40%) volleyball sportsperson participated in the 
study. The mean age of athletes of football/soccer, volleyball, 
and taekwondo were 22.7 ± 4.3, 25 ± 5.9, and 22.9 ± 4.5 years, 
respectively. Majority (49.1%) of athletes were high school 
graduates. On observation, most of the athletes (31.6%) were 
playing their respective sports for more than 9 years, while the 
time duration reserved for practicing by majority (88%) of them 
was less than 5 hours daily (Table 1).

Awareness of the probability of dental injury was highly 
prevalent among the participants: 83.6%, 81.7%, and 84.2% of 
taekwondo, football/soccer, and volleyball players, respectively 
were well informed and knowledgeable about the possibility of 
the dental injuries associated with their sports. It was observed 
that 56.2% of taekwondo and 52.9% of football players, the 
direct and indirect contact sports, respectively reported 
an increased experience of dental trauma when compared 
to 31.6% of volleyball players. Also, it was noted that statistically 
insignificant difference was established between football/soccer 
and taekwondo athletes (p = 0.056): 60.3% taekwondo and 56.7% 
football/soccer athletes reported significant prevalence of 
maxillofacial injuries when compared to 26.3% volleyball players 
(p < 0.0001). Overall, crown fractures (43.6%) followed by tooth 

teeth while dentin fracture with pupal involvement was observed 
in 0.6% of teeth assessed, of which 0.3% incisors were lost due 
to trauma.13 Limited studies are available on dental trauma in 
athletes in Saudi Arabia. Further the awareness and the utilization 
of mouthguard, an important aid to prevent dental injuries also 
presents with a dearth of studies. Therefore, the present study 
aimed to assess the prevalence and the type of dental injury along 
with the awareness and use of mouthguard among the athletes of 
Riyadh, Saudi Arabia.

MAt e r I A l s A n d Me t h o d s
This cross-sectional survey was conducted from January to 
April 2016 which included four major sports clubs of Riyadh city 
namely: AlHilal SFC, AlNassr FC, AlShabab FC, and AlRiyadh SC. 
Ethical approval was obtained from College of Dentistry Research 
Center, King Saud University, Riyadh for the study. Sportspersons 
who were members of the above clubs practicing taekwondo, 
football/soccer, and volleyball representing direct, indirect, and 
no contact sports, respectively and who belonged to either the 
Professional or Olympic league teams were approached for the 
study. Sportspersons who do not represent the above categories 
or those who do not provide their consent for the study were not 
considered.

The participants who satisfied the selection criteria were 
informed about the study and its significance. Those who were 
interested were requested to fill the consent form of participation 
followed by the study questionnaire. The questionnaires were 
later collected from the principal in-charge of the respective clubs 
and only those that were completely filled were considered for 
evaluation.

The questionnaire prepared was an amalgamation of questions 
addressed in similar studies in different populations.14-17 They were 
read, analyzed, and modified to accommodate the present study 
environment and translated to Arabic language. The questionnaire 
consisted of 14 questions, divided into 3 parts that aimed to address 
the following: (1) questions pertaining to the demographic data 

Table 1: Sociodemographic variables of study subjects

Variables

Type of sport

Football
(n = 104)

n (%)

Volleyball
(n = 57)

n (%)

Taekwondo
(n = 73)

n (%)

Age in years (mean and standard deviation) 22.7 (4.3) 25 (5.9) 22.98 (4.5)
Education level (n = 234)

Primary 4 (3.8) 0 1 (1.4)
Elementary 11 (10.6) 4 (7.0) 5 (6.9)
High school 39 (37.5) 31 (54.4) 45 (61.6)
Bachelor 50 (48.1) 22 (38.6) 22 (30.1)
Time duration playing sport (n = 234)
<3 years 9 (8.6) 19 (33.3) 8 (11)
3–6 years 32 (30.8) 14 (24.6) 23 (31.5)
6–9 years 31 (29.8) 7 (12.3) 17 (23.3)
>9 years 32 (30.8) 17 (29.8) 25 (34.2)
Time duration of practicing the sport (n = 234)
<5 hours 87 (83.7) 55 (96.5) 64 (87.7)
5–10 hours 16 (15.3) 2 (3.5) 7 (9.6)

10–15 hours 1 (1) 0 2 (2.7)
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Owing to the scarcity of literature research on sports-related 
dental trauma in Saudi Arabia, the present study aimed to 
evaluate the dental trauma prevalence and analyze the utilization 
of mouthguard in athletes of Riyadh, Saudi Arabia. Based on the 
interest to assess the effect on contact type, the present study 
considered (1) taekwondo, a direct contact sport; (2) football/soccer, 
an indirect contact; and (3) volley ball, a no/minimal contact sport 
for the study. Additionally, based on the assumption that direct 
contact and incidence of dental trauma are directly proportional 
also paved way to consider the above sports to assess and correlate 
the observations. These sports, being the most popular among 
the Saudi Arabian population are regularly practiced by licensed 
athletes.

Correa et al. conducted a study on 38 teams comprising 
Brazilian professional soccer players. They reported nearly 71.1% of 
players with a single dental trauma, while 29.6% with more than four 
dental injuries. Crown fractures (74.1%) and avulsion (59.3%) were 
the predominant findings in the study.21 The present study findings 
too are in accordance with crown fracture being the most common 
dental injury; however, it is followed by tooth mobility instead.

While  Keçeci et al. reported dental trauma highest in 
taekwondo (24%) players followed by volleyball (8%) in the elite 
Turkey athletes;22 Tin-Oo et al. recorded 41.5% in martial arts, 17.2% 
in ball sports, and 15.2% in no contact sports among Malaysian 
athletes.23 These findings are similar to the present study results; 
however, the differences in the percentages can be accounted to 
the variation in sample size among studies.

In volleyball, though contact with the opposing team is limited, 
contact with similar team members by accident is a possibility. 

mobility (18%) were the frequent dental injuries experienced by 
the athletes (Table 2).

Awareness of mouthguard use during sports practice 
among taekwondo athletes was found to be significantly higher 
(83.6%) than that in other players (p < 0.0001). In general, most 
athletes (61.9%) reported that their coaches were instrumental 
in educating them, the importance of mouthguards. Practical 
use of mouthguards during practice was significantly evident 
in taekwondo athletes (43.8%) than in others (p < 0.0001). It was 
noted that boil and bit type of mouthguard was popular among 
the athletes (68.7%). While 45% taekwondo and 54% volleyball 
players mentioned lack of concern, 50% football/soccer players 
mentioned lack of information and advice from coaches to be 
the reasons for their failure of mouthguard use during sports 
practice (Table 3).

dI s c u s s I o n
Influence of sports-related dental trauma on subjects irrespective 
of their age, gender, or skills is reported worldwide. Sportspersons 
are at an undeniable risk of sustaining dental trauma in organized 
or unorganized sporting activities at both competitive and 
recreational levels. The inherent risks of injuries in contact and 
collision sports, e.g., boxing, are undebatable; however, dental 
injuries even in no-contact sports, e.g., skating and gymnastics, 
are not excluded.18-20 The athletes comprise a highly susceptible 
population to dental injuries with 10% risk of enduring dental 
and facial trauma during their active season and 33 to 56% risk of 
orofacial injury throughout their sports career.1

Table 2: Responses toward dental injuries and type of sports of study subjects

Questions related to dental injuries

Type of sports

p-value

Football (n = 104) Volleyball (n = 57) Taekwondo (n = 73)

n (%) n (%) n (%)

Do you think that dental injuries could happen during sport 
practicing?
Yes 85 (81.7) 48 (84.2) 61 (83.6) 0.99
No 12 (11.5) 6 (10.5) 7 (9.6)

Don’t know 7 (6.8) 3 (5.3) 5 (6.8)

Have you ever had maxillofacial injuries during sport practicing?

Yes 59 (56.7) 15 (26.3) 44 (60.3) <0.0001
No 36 (34.6) 40 (70.2) 23 (31.5)

Don’t know 9 (8.7) 2 (3.5) 6 (8.2)

Have you ever had a dental injuries during practicing sports?

Yes 55 (52.9) 18 (31.6) 41 (56.2) 0.056
No 44 (42.3) 34 (59.6) 28 (38.4)

Don’t know 5 (4.8) 5 (8.8) 4 (5.5)

If yes, breakage of one of the teeth 34 (32.7) 6 (10.5) 11 (15.1) 0.001
If yes, mobility of the teeth 20 (19.2) 8 (14) 17 (23.3) 0.41
If yes, avulsion of one of the teeth 4 (3.8) 4 (8.1) 14 (19.2) 0.001
Have you ever had an injury in which maxillofacial and dental 
were not included?
Yes 64 (61.5) 28 (49.1) 46 (63) 0.39
No 26 (25) 22 (38.6) 19 (26)

Don’t know 14 (13.5) 7 (12.3) 8 (11)
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durable and protective surface to allocate and disperse forces on 
impact, and thus minimize the severity of traumatic injury to the 
hard or soft oral tissues. A study evaluated the effectiveness of 
mouthguards in reducing injuries during sports and concluded that 
the overall risk of injury was1.6 to 1.9 times higher with mouthguard 
absence than with its use.18 A similar study by Labella et al. 
reported college basketball team players wearing custom-made 
mouthguards had significantly less dental injuries than those who 
were not thereby emphasizing its importance.24

Studies have reported that the boil and bite mouthguards and 
stock mouthguards were less preferred citing poor or ill-fitting as 
the reasons, thereby increasing the risk of injuries e.g., concussion, 
which may be life debilitating and threatening.25,26 Custom-made 
mouthguards are proved to offer better protection than boil and 
bite type.11 Neglecting the effective use of mouthguards among 
athletes can be linked to its association with difficulty in breathing 
(35%). It could be due to its poor or ill-fitting adaptation as reported 
by 56.2% taekwondo athletes. Athletes’ education on enhancement 

Contact is undeniable in football in an attempt to score, save, and 
secure the game. Taekwondo, a form of martial arts, characterized 
by punching and kicking techniques leads to an inevitable direct 
contact with an increased risk of dental trauma. Martial arts were 
classified by the Olympic Committee as the high-risk sports, while 
handball and volleyball were in moderate-risk sports.15 In terms of 
manifesting dental trauma, the present study showed taekwondo 
and football/soccer were at greater risk when compared to volleyball.

In the present study, 57.3% athletes were aware of mouthguard 
as a protective device. This was in contrast to Keçeci et al., 
who reported 74.69% athletes were aware of mouthguard use 
comprising of taekwondo (90%), handball (77.42%), and volleyball 
players (56%).22 However, the authors did report only 4.32% of the 
players using the mouthguard, which is less when compared to 
the present study with 20.5% of players using the mouthguard.22

Various studies on surveillance of mouthguard users and 
nonusers have constantly reported significant protection against 
sports-related orofacial trauma in mouthguard users. It offers a 

Table 3: Responses toward mouthguard and it use and type of sports of study subjects

Questions related to dental injuries

Type of sport

p-value

Football (n = 104) Volleyball (n = 57) Taekwondo (n = 73)

n (%) n (%) n (%)

Are you aware that you can use mouthguard during 
sport practice?
Yes 33 (31.7) 30 (52.6) 61 (83.6) <0.001
No 71 (68.3) 27 (47.4) 12 (16.4)

Are you aware that using mouthguard could prevent 
dental injuries?
Yes 32 (30.7) 39 (68.6) 63 (86.3) <0.001
No 72 (69.3) 18 (31.4) 10 (13.7)

If you answer yes on the last question, who told you?

Family 3 (9.4) 4 (10.3) 13 (20.6) <0.001
Coach 2 (6.3) 8 (20.5) 39 (61.9)

Athletic friends 9 (28.1) 8 (20.5) 5 (7.9)

Media 11 (34.4) 12 (30.8) 3 (4.8)

Dentist 7 (21.8) 7 (17.9) 3 (4.8)

Do you wear mouthguard during sport practice?

Yes 9 (8.7) 7 (12.3) 32 (43.8) <0.001
No 95 (91.3) 50 (87.7) 41 (56.2)

If your answer yes to the last question, what is the 
type of the mouthguard
Ready made 3 (33.3) 1 (14.3) 6 (18.8) 0.01
Special made 5 (55.6) 1 (14.3) 22 (68.7)

Fabricated by dentist 1 (11.1) 5 (71.4) 4 (12.5)

If you answer no to the last question, why do you not 
use mouthguard?
Coach did not tell me 48 (50.5) 10 (20.0) 1 (2.5) <0.001
Difficulty of practicing while using it 15 (15.8) 4 (8.0) 6 (15.0)

Hard to breath while using it 10 (10.5) 2 (4.0) 14 (35.0)

Expensive 2 (2.1) 3 (6.0) 0

How it looks 2 (2.1) 4 (8.0) 1 (2.5)

Doesn’t concern me 18 (19.0) 27 (54.0) 19 (45.0)
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of their knowledge, awareness, and utilization of protective 
equipment and measures is an important subject in sports dentistry 
that requires attention and implementation.12

Dental practitioners also play a vital role in enforcing the 
awareness and use of mouthguards among athletes. They 
are advised to educate them about the risks of orofacial 
injury  and provide guidance on the availability of various types 
of mouthguards, their protective action, efficacy, costs, and 
advantages.27 The best mouthguards are the ones utilized during 
sport activities. Though many consider custom-made mouthguards 
to be the most protective, other mouthguards with good fit and 
adaptation are equally effective.

The present survey concentrated on four sports club and 
on selected players. Clinical examination including all types of 
sports with larger sample size including other provinces would 
be effective in further analysis on dental trauma, awareness, and 
use of mouthguards in the athletic population. Further research 
is encouraged to strengthen the evidence-based effectiveness of 
the available types of mouthguards and application of intervention 
programs for reducing the incidence and severity of dental injuries.

co n c lu s I o n
Athletes of contact sports did experience dental trauma, thereby 
accentuating the importance of a mouthguard. Its use should 
be encouraged and/or mandated to prevent sports-related 
injuries. It can be concluded that though Saudi athletes are 
aware of mouthguard, only few used it, thereby necessitating its 
implementation to prevent trauma. A combined effort from dentist, 
coach, and sports physician are required to encourage the use of 
mouthguards in contact sports.
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