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ABSTRACT 
Background: The study on the incidence of dental trauma and the use of mouthguards 
in 2005 revealed that handball players in Turkey do not use mouthguards. This current 
study evaluates the changes up to 2021 and evaluates today's athletes' attitudes toward 
using mouthguards. 
Methods: The data were collected from 68 professional handball players through a 
questionnaire. The same questions of the 2005 study were asked concerning the 
incidence of dental trauma and mouthguard use. In addition, today's handball players' 
attitudes toward using mouthguards were also investigated. The data were analyzed with 
Minitab 17. Independent samples t-tests were used to compare quantitative data. Fisher's 
exact test was used for ratio comparisons (percentage), and the Pearson Chi-Square test 
was used to distribute categorical data. The statistical significance level was taken as 
p<0.050. 
Results: This study shows that the athletes have experienced minor dental trauma since 
2005. However, the difference is not statistically significant (p=0.291). Moreover, there 
was no statistically significant difference between the distribution of dental injury types 
in the avulsion, crown fracture, and dislocation between 2005 and 2021 (p=0.431). While 
77.4% of the athletes were aware of mouthguards in 2005, this rate has increased to 
100% in 2021 (p<0.001). No mouthguard use was reported in the 2005 study, while 29% 
of the participants in 2021 reported mouthguard usage (p<0.001). The main reason for 
not wearing a mouthguard for the 2005 participants was lack of information, while in 
2021, it was fear of speaking or breathing difficulties (p<0.001) 
Conclusions: Dental trauma remains a severe problem for handball players. It is pleasing 
that professional handball players in Turkey have started to use mouthguards. Dentists 
and sports managers should work together to reduce the frequency of dental trauma and 
prevent possible adverse effects. 
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1. INTRODUCTION 
Contact sports are sports where players physically interact and prevent the 

opposing team’s attack Kececi et al. (2005). Those involved in contact sports are at 
high risk of orofacial and dental trauma due to potential impacts during play. 
Orofacial injuries include dental trauma, tooth fracture, tooth displacement 
(avulsion), cutting of soft tissues (laceration), facial bone fractures (fracture), and 
temporomandibular joint injuries Bergman et al. (2017). In a systematic review and 
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meta-analysis study conducted in 2018 on the frequency of dentoalveolar trauma 
and mouthguard use in athletes, studies investigating the frequency of 
dentoalveolar trauma in athletes were examined, and rates ranged from 7.1% to 
71.5% were reported Fernandes et al. (2019). Dental trauma is a public health 
problem that affects a large number of people in society and some cases, causes 
irreparable tooth loss not only at the time of the accident but also during or after 
treatment. Tooth loss may occur even a few years after the play due to sequelae such 
as root resorption Ferrari and De Medeiros (2002).  

Dental professionals seek to provide appropriate treatment following such 
injuries to maximize the chances of recovery while preserving the function and 
aesthetics of the teeth Emerich and Kaczmarek (2010). The treatment of dental 
injuries is challenging and complex. The correct diagnosis, the time since the injury, 
and the procedures employed are essential factors for the treatment to be 
successful. The delay in the treatment can have aesthetic, functional, physical, 
psychological, and social effects Tuna and Ozel (2014). The type of sport played, the 
level of competition, the age, and the gender of the participant also directly affect 
the frequency of orofacial and dental injuries Ashley et al. (2015). 

According to the International Dental Federation (FDI) classification, high-risk 
sports for dental trauma include American football, ice hockey, skating, 
skateboarding, lacrosse, rugby, mountain biking, basketball, football, handball, 
water polo, racquetball, and gymnastics, are classified as medium risk sports 
Federation Dentaire International (FDI). (1990). However, dental trauma is as 
common in basketball, football, handball, cycling, gymnastics, and other medium-
risk sports as high-risk sports Maestrello et al. (1999). Dental injuries can be 
prevented by using mouthguards in athletes in high and medium-risk groups 
regarding dental trauma frequency Federation Dentaire International (FDI). (1990), 
Ferrari and De Medeiros (2002), Ranalli (2000). 

Mouthguards are flexible splints that extend up to the maxillary second molars, 
designed to fit over occlusal surfaces. A mouthguard is expected to cover the gums 
by separating the soft tissues in the oral cavity from the teeth, thus preventing 
laceration of the lips, cheeks, and tongue Bergman et al. (2017). Mouthguards 
protect the opposing teeth from damage by absorbing, limiting, and dispersing 
forces while minimizing the severity of trauma Sane (1988). In addition to 
preventing the cracking, breaking, displacement, and avulsion of the teeth, they can 
also prevent severe traumas such as concussion and hemorrhage, loss of 
consciousness, jaw fractures, and neck injuries by reducing the forceful movement 
of the mandible to the maxilla Barbic et al. (2005).  

Mouthguards should be made of sturdy but comfortable material. There are 
three types of mouthguards generally available: (i) prefabricated (stock), (ii) boil 
and bite types that are made of a thermoplastic material and shaped in the mouth, 
(iii) custom-made mouthguard for the patient usually made from ethylene-vinyl 
acetate (EVA) and fabricated by the dentist Francis and Brasher (1991), Galic et al. 
(2018). 

Wearing mouthguards is mandatory in many high-risk sports, and regulations 
have shown their beneficial effects on dental injuries. However, mouthguards are 
not widely accepted among athletes and are often criticized for causing breathing 
problems, disrupting communication during play, and creating aesthetic 
irregularities Using Mouthguards to Reduce the Incidence and Severity of Sports-
Related Oral Injuries. (2006). The protective and positive results of mouthguard use 
have been proven in numerous epidemiological studies and tests Federation 
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Dentaire International (FDI). (1990), Newsome et al. (2001), Using Mouthguards to 
Reduce The Incidence and Severity of Sports-Related Oral Injuries. (2006). 

Handball is a dynamic and fast sport with rapid direction changes and 
direct/indirect contact with opposing players. The American Dental Association has 
classified handball as a sport that requires the use of mouthguards. However, using 
mouthguards is not regular among handball players, so the risk of dental injury is 
high Barbic et al. (2005). Few published data evaluate the use of mouthguards by 
professional handball players. One of the first studies on the frequency of dental 
trauma and mouthguard use in handball players was published in 2005 Kececi et al. 
(2005). In the following years, many studies have been published on the frequency 
of dental trauma and mouthguard use for various sports branches Bergman et al. 
(2017), Ma (2008), Petrović et al. (2016). These studies were carried out 
observationally for the evaluation of the situation.  

This cross-sectional study aims to measure the frequency of athlete-reported 
history of dental trauma, mouthguard knowledge and use, and athlete attitudes and 
concerns towards wearing a mouthguard since 2005 in elite handball players in 
Turkey. The study's null hypothesis is that no change has been observed in dental 
trauma incidence and the use of mouthguards in elite handball players in Turkey 
since 2005.   

 
2. MATERIALS AND METHODS 

The ethics committee approved the study of Süleyman Demirel University 
(21.03.2021: 50/13). As in the study carried out in 2005, a survey was applied to 
the men's handball super league players (April-May. 2021). The research questions 
conducted in 2005 regarding the incidence of dental trauma and mouthguards were 
taken as references Kececi et al. (2005) Table 1. The questions were shared with the 
players of 12 teams of the handball super league in 2020-21 via Google Forms 
connection. The questionnaire was a standard form with pre-defined response 
options completed by the athletes. The survey link was sent to twelve players of 
each team (Players in the ideal match squad reported by the team coach). The 
questionnaire was answered directly by each athlete who participated voluntarily 
in this study.  
Table 1 

Table 1 Questionnaire Form in 2005 

Age: 

How long have you been practicing this sports activity? 

Have you ever experienced a dental injury during training or competitions? 

If yes, what kind of dental injury? (crown fracture, dislocation, avulsion) 

Are you aware of mouthguards as a preventive measure against dental trauma? 

Which types of mouthguards do you know ((i) stock, (ii) boil and bite, and (iii) custom made)? 

Do you use a mouthguard during training and competitions? 

If not, why? 

 
In addition to the questions of the study carried out in 2005, the questions 

about the attitudes of handball players toward mouthguard use were also included 
in the survey Galic et al. (2018) Table 2. The study included 68 participants, whose 
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average age was 26.5 (5.92 SD), who practiced handball for 10.0 years (4.85 SD), 
and who trained at least ten hours a week.  

The data were analyzed with Minitab 17 (Minitab, LLC, Pennsylvania, USA). 
Independent samples t-tests were used to compare quantitative data. Fisher's exact 
test was used for ratio comparisons (percentage), and the Pearson Chi-Square test 
was used to distribute categorical data. The statistical significance level was taken 
as p<0.050. 
Table 2 

Table 2 Attitudes of Handball Players on Mouthguard Use in 2021 

Have you been informed by a specialist (dentist) about the oral-dental injuries you may 
encounter while doing sports or using protective equipment for this? 

Do you think it would be beneficial for you to be informed about this issue? 

What is your perspective on the use of mouthguards while playing handball? 

Is the use of a mouthguard mandatory in the team you are an athlete? 

Do you support the mandatory use of mouthguards for handball players? 

If you are using a 
mouthguard, 

• which type (stock, boil and bite, custom made)? 
 

• when do you wear it?  
• who recommended you use a mouthguard?  
• how many years has it been?  
• does it bother you?  
• has it impacted your performance on the field?  
• and feel discomfort while using it; how would you 

describe it? 

 
3. RESULTS 

The current study results show that the athletes have experienced minor dental 
trauma incidence since 2005 (25.8% vs. 17.6%). However, the difference is not 
statistically significant (p=0.291) Table 3. Moreover, there was no statistically 
significant difference between the distribution of dental injury types in the avulsion, 
crown fracture, and dislocation between 2005 and 2021 (p=0.431) (Table3). While 
the rate of athletes reporting avulsion-type injuries among athletes with a history of 
dental trauma was 12.5% in 2005, no avulsion history was reported in this study. 
The crown fracture rate was 62.5% in 2005 and 66.7% in 2021. The dislocation-
type injury rate was 25% in 2005 and 33.3% in this study.  
Table 3 

Table 3 Descriptive Statistics of Elite Handball Players for the Incidence of Dental Trauma and 
Mouthguard Use 2005 Vs. 20021 

Questions 2005 
(n=62) 

2021 
(n=68) 

Test 
statistic
s 

p 

Age (Mean ± SD) 23.2 ± 4.68 26.5 ± 5.92 -3.54 
0,001a 

How long have you been practicing this 
activity? (Mean ± SD) 

9.91 ± 4.80 10.0 ±4.85 -0.11 0.916a 
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Have you ever experienced a dental injury 
during training or competitions in the last 
12 months? 

16 (25.8%) 12 (17.6%) 1.13 0.291b 

If yes, what kind of dental 
injury 

Avulsion 2 (12.5%) 0 1.685 0.431c 

 
Crown 
fracture 

10 (62.5%) 8 (66.7%) 
  

 
Dislocation 4 (25%) 4 (33.3%) 

  

Are you aware of mouthguards as a 
preventive measure against dental trauma? 

48 (77.4%) 68 (100%) -4.25 <0.001b 

Which types of mouthguards 
do you know 

Stock 4 (6.5%) 68 (100%) -29.98 <0,001b 

 
Boil and 
bite 

6 (9.7%) 32 (47%) -5.25 <0.001b 

 
Custom 
made 

0 (0) 16 (24%) -4.57 <0.001b 

Do you use a mouthguard during training 
and competitions? 

0 (0) 20 (29.4%) -4.57 <0.001b 

If not, why? I was not 
informed 

55 (88%) 16 (24%) 9.98 <0.001b 

 
Afraid of 
difficulty in 
breathing 
or speaking 

7 (11.3%) 36 (52.3%) -5.73 <0.001b 

aTwo independent samples t-test; bFisher’s exact test; cPearson’s Chi-Square 

 
In this study, 70% of the participants reported an onset period for mouthguard 

use in the last 1-3 years. Considering the participants' average active sports history 
of 10.0 (SD±4.85) years, this short duration of mouthguard use may have impacted 
the frequency of dental trauma. 

The results show that from the 2005 study to the present (2021), athletes are 
more aware of mouthguards as protective equipment during training or matches, 
and the difference is statistically significant (p<0.001). While 77.4% of the athletes 
were aware of mouthguards in 2005, this rate has increased to 100% in 2021. A 
statistically significant difference was found among the distribution of those who 
knew stock-type mouthguards by years (p<0.001). While only 6.5% of the 
participants were aware of stock-type mouthguards in 2005, this rate has increased 
to 100% in 2021. A statistically significant difference was found between the 
distribution of those who knew boil and bite mouthguards by years (p<0.001). In 
the 2005 study, no participant was aware of the custom-made type of mouthguard. 
The data of this study (2021) show that 24% of the participants are aware of this 
type of protective equipment (p<0.001) Table 3. 

A statistically significant difference was found between the number of handball 
players using mouthguards by years (p<0.001). No mouthguard use was reported 
in the 2005 study, while 29.4% of the participants in 2021 reported mouthguard 
usage. While the lack of information was the main reason for not using a 
mouthguard by 88% of players in 2005, this rate decreased to 24% in 20021 
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(p<0.001). The main reason for not wearing a mouthguard for the 2021 participants 
was fear of speech or breathing difficulties (p<0.001) Table 3. 

When the questions about the athletes' attitudes toward mouthguards were 
evaluated, only 26.5% of the participants declared that a specialist (dentist) 
informed them about oral-dental injuries they may encounter while playing. In 
addition, 73.5% of the participants reported that the information on this subject 
would benefit them, and 64.7% emphasized the importance of wearing 
mouthguards. No participants reported that the team made the use of mouthguards 
mandatory, and only 11.8% reported that mouthguard use is recommended but not 
required by the team. Moreover, 23.5% of the participants reported that they could 
support the mandatory use of mouthguards. 

Mouthguard users (n=20, 29.4%) among the participants (n=68) reported 
using mostly boil and bite type (n=12, 60%). Stock type and custom-made 
mouthguard usage rates were similar (n=4, 20%). The users reported that they 
mainly used mouthguards during the match (80%), while no athlete declared 
mouthguard use for both training and matches. Half of those who wear 
mouthguards report being impressed by other athletes (%50). The rate of those 
who use a mouthguard with the recommendation of a dentist is 40%. The 
recommendation of family members was effective for only 10% of mouthguard 
users.  

The data of this current study show that the use of mouthguards among 
handball players in Turkey can be considered relatively new. Fourteen mouthguard 
users (70%) reported an onset period in the last 1-3 years. While 20% of the athletes 
using mouthguards reported a usage period of 4-5 years (n=4), 10% reported a 
usage period of 6-10 (n=2) years. While 60% of mouthguard users did not report 
any complaints, 80% (n=16) reported that mouthguards did not positively or 
negatively affect their performance. The percentage of participants reporting that 
using mouthguards increases or decreases performance is the same (n=2, 10%). In 
this study, speech difficulties were the most frequently reported complaint among 
individuals who reported using mouthguards (n=6, %60). Complaints of difficulty 
in breathing and poor mouth fit were also reported by users, respectively (30% and 
10%). 

Sixty-eight out of 144 players in the 2020-2021 handball super league 
responded to the current study. In the participation of 68 people, there is an 
acceptable error of 8.66% in the 95% confidence interval. When compared with the 
study conducted with 62 handball players in 2005, a statistically significant 
difference was found between the age of the athletes according to the years 
(p<0,001). Over the years, the average age has increased from 23.2 to 26.4, and the 
difference is statistically significant. The sports history of the study participants has 
also increased over the years. However, the difference is not statistically significant 
Table 3.  

 
4. DISCUSSION 

Sports-related dental trauma can create lifelong problems Lang et al. (2002). 
Handball is one of the sports with a medium-high risk of causing dental trauma 
Federation Dentaire International (FDI). (1990). Dental injuries are mainly caused 
by impacts to the face with hands or elbows or collisions with another player at high 
speed. In addition, such injuries can also occur if the ball hits the face during a close-
range shot Sane and Ylipaavalniemi (1988). The impact force often causes a crown 
fracture. Even though the most common damage observed among handball players 
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is crown fractures, severe periodontal damage, ankylosis, or resorption due to 
infection may also occur after tooth dislocation (avulsion). These traumas may 
cause the loss of the tooth in question in the long term Lang et al. (2002).  

Studies show that handball players' frequency of dental trauma varies between 
11% and 19.7%. However, Ferrari et al. reported a significantly higher injury rate 
due to more competitive and aggressive participation in their study of professional 
and semi-professional players Ashley et al. (2015), Ozbay et al. (2013), Petrović et 
al. (2016). Lang et al. revealed that 17.9% of amateur and semi-professional Swiss 
handball players experience dental trauma Lang et al. (2002). The results of this 
current study, conducted at Süleyman Demirel University in 2021, show that 17.6% 
of players experience some form of dental trauma during play or training. In this 
sense, the data are similar to the study by Lang et al. 

The present study reports crown fracture (n=8, 66.7%) and dislocation (n=4, 
33.3%) as the most common dental injuries among (n=12 17.9%) handball players 
with a history of dental trauma. In the study conducted in 2005, the dental trauma 
rate was 25.81% (n=68). Although today's dental trauma data in Turkish handball 
players show a decrease, it is not statistically significant. These results support the 
first null hypothesis of this current study that "the incidence of dental trauma in 
Turkish handball players did not change between 2005 and 2021 years."  

When the use of mouthguards in elite handball players is evaluated, the current 
study's data show that there has been a statistically significant improvement since 
2005. It has been observed that the knowledge and usage habits of the players on 
mouthguards have changed positively since the first study. While 77.4% of the 
players were aware of mouthguards in 2005, this rate has increased to 100% in 
2021. It is a highly positive development that all participants in 2021 know at least 
one type of mouthguard. Handball teams in Turkey have been participating 
regularly in the champions league and other cups organized by the European 
Handball Federation since 2011, which require teams to play against each other 
regularly throughout the year. As of now, eight teams for women and men play in 
these cups (https://www.eurohandball.com/en/who-we-are/ehf-
federations/details/tur/turkey/). It can be thought that this mutual relationship 
established with other teams and players in Europe over the years and the 
increasing number of athletes from other countries in Turkish handball teams have 
increased awareness and the use of mouthguards. In addition, due to the general 
internet service, it has become a part of daily life for players to follow international 
matches and players instantly. 

The familiarity of all participants with a mouthguard indicates that they 
appreciate the importance of mouthguards in handball. All of the participants in this 
study are familiar with the stock-type mouthguard. While the players' awareness of 
the boil and bite type mouthguard was 9.7% in 2015, it reached 47% in this study. 
In addition, while the number of players who knew custom-made mouthguards was 
zero in 2015, this rate was 68% in the current study Kececi et al. (2005). It has been 
reported that players who use mouthguards regularly have 5.55 times less risk of 
dental injury than those who do not Bergman et al. (2017). Levin et al. found that 
injury rates were significantly higher among athletes who did not use mouthguards 
Levin et al. (2003). However, research has shown that up to 25% of dental injuries 
can also occur with a mouthguard Onyeaso and Adegbesan (2003). In this current 
study, 24% of the participants reported using mouthguards. Participants reported 
using the mouthguard only during the match or training (80% - 20%, respectively).  

It is reported that mouthguards contribute to a lower prevalence of 
dentoalveolar trauma among contact sports athletes Fernandes et al. (2019). 
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However, the current study results do not show a statistically significant reduction 
due to mouthguard use. Most of the athletes participating in this study (80%) 
reported that they only used the mouthguard during the competition, and none of 
the participants reported the use of mouthguards in both match and training. The 
fact that it was not used in all risky situations may be a reason why the use of 
mouthguards did not show the expected effect in terms of protection. In addition, 
only 20% of the athletes who reported using mouthguards in this study stated that 
they used personal-type mouthguards. Compared to custom-made mouthguards, 
the high rate of use of boil and bite type (50%) and stock type (20%) may have 
prevented the decrease in dental trauma frequency as expected. 

Disruption of communication during the game, breathing difficulties, and 
unpleasant aesthetic features are why athletes do not wear mouthguards 
Bemelmanns and Pfeiffer (2000), Francis and Brasher (1991), Seals et al. (1985). 
Bergman et al. stated that 29% of the participants did not wear mouthguards as no 
one recommended them, and 24% of the athletes did not use them because they felt 
uncomfortable Bergman et al. (2017). Lip closure, inability to breathe, swallowing, 
and dislocation were reported as problems for mouthguard use among rugby 
players Boffano et al. (2012). In this current study, speech and breathing difficulty 
came first with a rate of 52.3% among the reasons for not using mouthguards, while 
lack of information followed these with a rate of 24%.  

It is shown that mouthguards do not significantly affect primary 
stomatognathic system functions and the reported problems are subjective Gawlak 
et al. (2016). A possible solution to comfort issues could be the use of custom-made 
mouthguards, which cause less difficulty in breathing and speaking, while also 
providing better protection than stock mouthguards Amis et al. (2000), Duarte-
Pereira et al. (2008), Kececi et al. (2005) Athletes can often associate the minor 
distressing factors with a negative impact on their athletic performance 
Bemelmanns and Pfeiffer (2000). However, the evidence shows that wearing a good 
mouthguard causes negligible respiratory impairment and thus does not impair the 
athlete's performance Amis et al. (2000). In this current study, 63% of the 
participants evaluated the effects of mouthguards on their performance as 
ineffective, while it was positive for 18.2% and negative for 18.2% of athletes. 

In boxing, wearing mouthguards is partially regulated by regulations; however, 
although handball is a medium-high risk sport, no recommendation has been made 
yet Federation Dentaire International (FDI). (1990). In this respect, handball still 
requires more knowledge and training. The use of mouthguards should be 
demanded in all sports where the risk of orofacial injury is high Flanders and Bhat 
(1995), Lang et al. (2002). In this current study, 76.5% of professional handball 
players do not recommend whether mouthguards should be mandatory, while 
23.5% recommend making it mandatory. 

Studies examining the incidence of mouthguard use by handball players have 
reported rates such as 5.7% to 14.5% Galic et al. (2018), Petrović et al. (2016). This 
current study shows that the rate of using mouthguards among professional 
handball players in Turkey has increased from zero to 29.4% since 2005 Kececi et 
al. (2005). It has been reported that 67% of handball players are well aware of the 
positive effects of wearing mouthguards, but despite this, only 28% wear them 
regularly, and 16% think them to be unnecessary Bergman et al. (2017). This study 
shows that although 100% of professional handball players are aware of 
mouthguards, only 29.4% use them. Although the number of users is still relatively 
low, it can be said that awareness about the use of mouthguards in preventing the 
risk of dental injury in contact sports has increased. It has been reported that a 
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dentist's recommendation is an essential factor in using mouthguards by athletes 
Bergman et al. (2017). In this current study, 50% of the participants got knowledge 
of mouthguards for the first time from their teammates, 40% from a dentist, and 
10% from their family members. 

As a result of dental trauma, restorative, endodontic, or prosthetic treatments 
may be required. Such preventable health problems can lead to significant 
professional losses for an elite athlete. Moreover, these treatments are costly and 
must be renewed regularly. It is possible to prevent injuries that require costly and 
complicated treatments with relatively more economical and easily applied 
mouthguards. Dentistry organizations can contribute to increasing the number of 
athletes using mouthguards. While taking anamnesis from their patients, dentists 
may question whether they are engaged in any sport. They can raise awareness of 
athletes and their families about sports traumas, consequences, and the use of 
mouthguards Tiryaki and Saygı (2013). In addition, it would be advantageous for 
sports health teams to have a sports dentist responsible for preventing dental 
traumas and implementing emergency protocols whenever they occur Newsome et 
al. (2001). Sports-related orofacial and dental injuries can permanently impair 
stomatognathic function, especially in young athletes Pieter et al. (2012). Although 
there is no obligation to wear mouthguards, handball is one of the 29 sports in which 
the American Dental Association recommends their use. A recent study suggests 
that athletes at all levels should continue to be advised to use custom-made 
mouthguards fabricated by a dentist to prevent orofacial injuries. In addition, the 
researchers proposed mandatory mouthguard use for athletes under 16 in high-risk 
sports (among handball) Ahmed and Fine (2021). Educating, informing, and 
encouraging the use of this protective equipment at an early age can significantly 
reduce the concerns of the athletes about breathing or speaking difficulties, reduce 
the frequency of dental trauma, and prevent possible injuries. 

The acceptable error rate, an essential criterion for the representation of the 
population, was determined as 8.66% due to participation in the current study 
(68/144). Due to this rate, which is slightly more than 5%, the results of this study 
may pose a question mark regarding the representation of all players in the handball 
super league. 

 
5. CONCLUSIONS 

This study shows that mouthguard use by professional handball players has 
increased significantly in Turkey since 2005. In addition, positive developments 
were observed in the knowledge and attitudes of the athletes regarding this 
protective equipment. Despite the development in the use of mouthguards, dental 
trauma among these athletes continues to be an actual problem. The dentists and 
club management should cooperate to prevent dental trauma and related 
complications.  

 
DECLARATIONS 

Ethics approval and consent to participate 
The patients were informed about the study and were guaranteed that they 

would not be advantaged/disadvantaged by accepting/refusing to participate. The 
Ethics Committee of Süleyman Demirel University Faculty of Medicine approved the 
study, and each participant signed an informed Consent form according to the World 
Medical Association's Helsinki Declaration (2018:189). 

 

https://www.granthaalayahpublication.org/journals/index.php/Granthaalayah/


Has The Frequency of Dental Trauma and Mouthguard Use In Elite Handball Players Changed Since 2005? 
 

International Journal of Research - GRANTHAALAYAH 151 
 

Consent for publication 
The authors of this study declare that they self- funded the current study. 
 
Availability of data and materials 
All of the material is owned by the authors and/or no permissions are required. 
 
AUTHORS CONTRIBUTION 
• Mehmet Guven: Project administration, Software, Writing-original draft, 

Writing-review, and editing 
• Zeynep Basagaoglu Demirekin: Project administration, Resources, 

Writing-original draft, Writing-review, and editing 
• Hatice Sevinç Akca: Project administration, Software, Writing-original 

draft, Writing-review, and editing 
• Erdal Eroglu: Conceptualization, Data curation, Formal analysis, Project 

administration, Resources, Writing-original draft, Writing-review, and 
editing 

  
CONFLICT OF INTERESTS  

None.   
 
ACKNOWLEDGMENTS 

None. 
 
REFERENCES 

Ahmed, I., and Fine, P. (2021). ‘Injury Prevention Versus Performance’: Has The 
Time Come to Mandate The Use of Mouthguards in All Contact Sports? BMJ 
Open Sport and Exercise Medicine, 7(1), E000828. 
https://doi.org/10.1136/bmjsem-2020-000828.  

Amis, T., Di Somma, E., Bacha, F., and Wheatley, J. (2000). Influence of Intra-Oral 
Maxillary Sports Mouthguards on The Airflow Dynamics of Oral Breathing: 
Medicine and Science in Sports and Exercise, 32(2), 284. 
https://doi.org/10.1097/00005768-200002000-00006.  

Ashley, P., Di Iorio, A., Cole, E., Tanday, A., and Needleman, I. (2015). Oral Health of 
Elite Athletes and Association With Performance: A Systematic Review. 
British Journal of Sports Medicine, 49(1), 14-19. 
https://doi.org/10.1136/bjsports-2014-093617.  

Barbic, D., Pater, J., and Brison, R. J. (2005). Comparison of Mouth Guard Designs and 
Concussion Prevention In Contact Sports: A Multicenter Randomized 
Controlled Trial. Clinical Journal of Sport Medicine, 15(5), 294-298. 
https://doi.org/10.1097/01.jsm.0000171883.74056.21.  

Bemelmanns, P., and Pfeiffer, P. (2000). Häufigkeit Von Zahn-, Mund- Und 
Kieferverletzungen Und Bewährung Von Mundschutzen Bei 
Spitzensportlern. Sportverletzung · Sportschaden, 14(4), 139-143. 
https://doi.org/10.1055/s-2000-8950.  

Bergman, L., Milardović Ortolan, S., Žarković, D., Viskić, J., Jokić, D., and Mehulić, K. 
(2017). Prevalence of Dental Trauma and Use of Mouthguards in 

https://www.granthaalayahpublication.org/journals/index.php/Granthaalayah/
https://doi.org/10.1136/bmjsem-2020-000828
https://doi.org/10.1136/bmjsem-2020-000828
https://doi.org/10.1136/bmjsem-2020-000828
https://doi.org/10.1136/bmjsem-2020-000828
https://doi.org/10.1097/00005768-200002000-00006
https://doi.org/10.1097/00005768-200002000-00006
https://doi.org/10.1097/00005768-200002000-00006
https://doi.org/10.1097/00005768-200002000-00006
https://doi.org/10.1136/bjsports-2014-093617
https://doi.org/10.1136/bjsports-2014-093617
https://doi.org/10.1136/bjsports-2014-093617
https://doi.org/10.1136/bjsports-2014-093617
https://doi.org/10.1097/01.jsm.0000171883.74056.21
https://doi.org/10.1097/01.jsm.0000171883.74056.21
https://doi.org/10.1097/01.jsm.0000171883.74056.21
https://doi.org/10.1097/01.jsm.0000171883.74056.21
https://doi.org/10.1055/s-2000-8950
https://doi.org/10.1055/s-2000-8950
https://doi.org/10.1055/s-2000-8950
https://doi.org/10.1055/s-2000-8950
https://doi.org/10.1111/edt.12323
https://doi.org/10.1111/edt.12323


Mehmet Guven, Zeynep Basagaoglu Demirekin, Hatice Sevinç Akça, and Erdal Eroglu 
 

International Journal of Research - GRANTHAALAYAH 152 
 

Professional Handball Players. Dental Traumatology, 33(3), 199-204. 
https://doi.org/10.1111/edt.12323.  

Boffano, P., Boffano, M., Gallesio, C., Roccia, F., Cignetti, R., and Piana, R. (2012). 
Rugby Athletes’ Awareness And Compliance in the Use of Mouthguards In 
The North West of Italy: Compliance In the Use of Mouthguards. Dental 
Traumatology, 28(3), 210-213. https://doi.org/10.1111/j.1600-
9657.2011.01067.x.  

Duarte-Pereira, D. M. V., Del Rey-Santamaria, M., Javierre-Garcs, C., Barbany-Cair, J., 
Paredes-Garcia, J., Valmaseda-Castelln, E., Berini-Ayts, L., and Gay-Escoda, C. 
(2008). Wearability and Physiological Effects of Custom-Fitted Vs Self-
Adapted Mouthguards. Dental Traumatology, 24(4), 439-442. 
https://doi.org/10.1111/j.1600-9657.2008.00595.x.  

Emerich, K., and Kaczmarek, J. (2010). First Aid for Dental Trauma Caused by Sports 
Activities: State of Knowledge, Treatment and Prevention. Sports Medicine, 
40(5), 361-366. https://doi.org/10.2165/11530750-000000000-00000.  

Federation Dentaire International (FDI). (1990). Commission on Dental Products. 
Working Party No. 7. 

Fernandes, L. M., Neto, J. C. L., Lima, T. F. R., Magno, M. B., Santiago, B. M., Cavalcanti, 
Y. W., and De Almeida, L. De F. D. (2019). The Use of Mouthguards and 
Prevalence of Dento-Alveolar Trauma Among Athletes: A Systematic Review 
And Meta-Analysis. Dental Traumatology, 35(1), 54-72. 
https://doi.org/10.1111/edt.12441.  

Ferrari, C. H., and De Medeiros, J. M. F. (2002). Dental Trauma and Level of 
Information: Mouthguard Use in Different Contact Sports: Dental Trauma 
and Mouthguard in Sports. Dental Traumatology, 18(3), 144-147. 
https://doi.org/10.1034/j.1600-9657.2002.00017.x.  

Flanders, R. A., and Bhat, M. (1995). The Incidence of Orofacial Injuries In Sports: A 
Pilot Study In Illinois. The Journal of The American Dental Association, 
126(4), 491-496. https://doi.org/10.14219/jada.archive.1995.0213.  

Francis, K. T., and Brasher, J. (1991). Physiological Effects of Wearing Mouthguards. 
British Journal of Sports Medicine, 25(4), 227-231. 
https://doi.org/10.1136/bjsm.25.4.227.  

Galic, T., Kuncic, D., Poklepovic Pericic, T., Galic, I., Mihanovic, F., Bozic, J., and Herceg, 
M. (2018). Knowledge and Attitudes About Sports-Related Dental Injuries 
and Mouthguard Use in Young Athletes in Four Different Contact Sports-
Water Polo, Karate, Taekwondo and Handball. Dental Traumatology, 34(3), 
175-181. https://doi.org/10.1111/edt.12394.  

Gawlak, D., Mańka-Malara, K., Kamiński, T., Łuniewska, M., and Mierzwińska-
Nastalska, E. (2016). Comparative Evaluation of Custom and Standard Boil 
and Bite (Self-Adapted) Mouthguards and Their Effect on The Functioning 
of The Oral Cavity. Dental Traumatology, 32(5), 416-420. 
https://doi.org/10.1111/edt.12269.  

Kececi, A. D., Cetin, C., Eroglu, E., and Baydar, M. L. (2005). Do Custom-Made Mouth 
Guards Have Negative Effects on Aerobic Performance Capacity of Athletes? 
Dental Traumatology, 21(5), 276-280. https://doi.org/10.1111/j.1600-
9657.2005.00354.x.  

Kececi, A. D., Eroglu, E., and Baydar, M. L. (2005). Dental Trauma Incidence and 
Mouthguard Use in Elite Athletes in Turkey. Dental Traumatology, 21(2), 76-
79. https://doi.org/10.1111/j.1600-9657.2004.00302.x.  

Lang, B., Pohl, Y., and Filippi, A. (2002). Knowledge and Prevention of Dental Trauma 
in Team Handball in Switzerland and Germany. Dental Traumatology, 18(6), 
329-334. https://doi.org/10.1034/j.1600-9657.2002.00123.x.  

https://www.granthaalayahpublication.org/journals/index.php/Granthaalayah/
https://doi.org/10.1111/edt.12323
https://doi.org/10.1111/edt.12323
https://doi.org/10.1111/j.1600-9657.2011.01067.x
https://doi.org/10.1111/j.1600-9657.2011.01067.x
https://doi.org/10.1111/j.1600-9657.2011.01067.x
https://doi.org/10.1111/j.1600-9657.2011.01067.x
https://doi.org/10.1111/j.1600-9657.2011.01067.x
https://doi.org/10.1111/j.1600-9657.2011.01067.x
https://doi.org/10.1111/j.1600-9657.2008.00595.x
https://doi.org/10.1111/j.1600-9657.2008.00595.x
https://doi.org/10.1111/j.1600-9657.2008.00595.x
https://doi.org/10.1111/j.1600-9657.2008.00595.x
https://doi.org/10.1111/j.1600-9657.2008.00595.x
https://doi.org/10.2165/11530750-000000000-00000
https://doi.org/10.2165/11530750-000000000-00000
https://doi.org/10.2165/11530750-000000000-00000
https://doi.org/10.2165/11530750-000000000-00000
https://dx.doi.org/10.29121/granthaalayah.v10.i12.2022.4945
https://dx.doi.org/10.29121/granthaalayah.v10.i12.2022.4945
https://doi.org/10.1111/edt.12441
https://doi.org/10.1111/edt.12441
https://doi.org/10.1111/edt.12441
https://doi.org/10.1111/edt.12441
https://doi.org/10.1111/edt.12441
https://doi.org/10.1034/j.1600-9657.2002.00017.x
https://doi.org/10.1034/j.1600-9657.2002.00017.x
https://doi.org/10.1034/j.1600-9657.2002.00017.x
https://doi.org/10.1034/j.1600-9657.2002.00017.x
https://doi.org/10.14219/jada.archive.1995.0213
https://doi.org/10.14219/jada.archive.1995.0213
https://doi.org/10.14219/jada.archive.1995.0213
https://doi.org/10.14219/jada.archive.1995.0213
https://doi.org/10.1136/bjsm.25.4.227
https://doi.org/10.1136/bjsm.25.4.227
https://doi.org/10.1136/bjsm.25.4.227
https://doi.org/10.1111/edt.12394
https://doi.org/10.1111/edt.12394
https://doi.org/10.1111/edt.12394
https://doi.org/10.1111/edt.12394
https://doi.org/10.1111/edt.12394
https://doi.org/10.1111/edt.12394
https://doi.org/10.1111/edt.12269
https://doi.org/10.1111/edt.12269
https://doi.org/10.1111/edt.12269
https://doi.org/10.1111/edt.12269
https://doi.org/10.1111/edt.12269
https://doi.org/10.1111/j.1600-9657.2005.00354.x
https://doi.org/10.1111/j.1600-9657.2005.00354.x
https://doi.org/10.1111/j.1600-9657.2005.00354.x
https://doi.org/10.1111/j.1600-9657.2005.00354.x
https://doi.org/10.1111/j.1600-9657.2005.00354.x
https://doi.org/10.1111/j.1600-9657.2004.00302.x
https://doi.org/10.1111/j.1600-9657.2004.00302.x
https://doi.org/10.1111/j.1600-9657.2004.00302.x
https://doi.org/10.1111/j.1600-9657.2004.00302.x
https://doi.org/10.1034/j.1600-9657.2002.00123.x
https://doi.org/10.1034/j.1600-9657.2002.00123.x
https://doi.org/10.1034/j.1600-9657.2002.00123.x
https://doi.org/10.1034/j.1600-9657.2002.00123.x


Has The Frequency of Dental Trauma and Mouthguard Use In Elite Handball Players Changed Since 2005? 
 

International Journal of Research - GRANTHAALAYAH 153 
 

Levin, L., Friedlander, L. D., and Geiger, S. B. (2003). Dental and Oral Trauma and 
Mouthguard Use During Sport Activities In Israel: Dental and Oral Trauma 
and Mouthguard Use During Sport in Israel. Dental Traumatology, 19(5), 
237-242. https://doi.org/10.1034/j.1600-9657.2003.00196.x.  

Ma, W. (2008). Basketball Players Experience of Dental Injury and Awareness About 
Mouthguard in China. Dental Traumatology, 24(4), 430-434. 
https://doi.org/10.1111/j.1600-9657.2008.00586.x.  

Maestrello, C. L., Mourino, D. A. P., and Farrington, M. F. H. (1999). Dentists’ Attitudes 
Towards Mouthguard Protection. Pediatric Dentistry. 

Newsome, P. R. H., Tran, D. C., and Cooke, M. S. (2001). The Role of the Mouthguard 
in The Prevention of Sports-Related Dental Injuries: A Review: Prevention 
of Sports-Related Dental Injuries. International Journal of Paediatric 
Dentistry, 11(6), 396-404. https://doi.org/10.1046/j.0960-
7439.2001.00304.x.  

Onyeaso, C. O., and Adegbesan, O. A. (2003). Knowledge and Attitudes of Coaches of 
Secondary School Athletes in Ibadan, Nigeria Regarding Oro-Facial Injuries 
and Mouthguard Use By the Athletes: Coaches’ View About Oro-Facial 
Injuries and Mouthguard Use in Sport. Dental Traumatology, 19(4), 204-
208. https://doi.org/10.1034/j.1600-9657.2003.00163.x.  

Ozbay, G., Bakkal, M., Abbasoglu, Z., Demirel, S., Kargul, B., and Welbury, R. (2013). 
Incidence and Prevention of Traumatic Injuries in Paediatric Handball 
Players in Istanbul, Turkey. European Archives of Paediatric Dentistry, 
14(1), 41-45. https://doi.org/10.1007/s40368-012-0005-4.  

Petrović, M., Kühl, S., Šlaj, M., Connert, T., And Filippi, A. (2016). Dental and General 
Trauma in Team Handball. Swiss Dental Journal, 126(7-8), 682-686.  

Pieter, W., Fife, G. P., and O’Sullivan, D. M. (2012). Competition Injuries in 
Taekwondo: A Literature Review and Suggestions For Prevention and 
Surveillance. British Journal of Sports Medicine, 46(7), 485-491. 
https://doi.org/10.1136/bjsports-2012-091011.  

Ranalli, D.N. (2000). Sports Dentistry In General Practice. General Dentistry, 48, 
158-164. 

Sane, J. (1988). Comparison of Maxillofacial and Dental Injuries in Four Contact 
Team Sports: American Football, Bandy, Basketball, and Handball. The 
American Journal of Sports Medicine, 16(6), 647-652. 
https://doi.org/10.1177/036354658801600616.  

Sane, J., and Ylipaavalniemi, P. (1988). Dental Trauma in Contact Team Sports. 
Dental Traumatology, 4(4), 164-169. https://doi.org/10.1111/j.1600-
9657.1988.tb00316.x.  

Seals, R. R., Morrow, R. M., Kuebker, W. A., and Farney, W. D. (1985). An Evaluation 
of Mouthguard Programs in Texas High School Football. The Journal of the 
American Dental Association, 110(6), 904-909. 
https://doi.org/10.14219/jada.archive.1985.0005.  

Tiryaki M, and Saygı, G. (2013). Spor Yaralanmalarının Önlenmesinde Ağız 
Koruyucu Kullanımı. Atatürk Üniversitesi Diş Hekimliği Fakültesi Dergisi, 
23. 

Tuna, E. B., and Ozel, E. (2014). Factors Affecting Sports-Related Orofacial Injuries 
and the Importance of Mouthguards. Sports Medicine, 44(6), 777-783. 
https://doi.org/10.1007/s40279-014-0167-9.  

Using Mouthguards to Reduce The Incidence and Severity of Sports-Related Oral 
Injuries. (2006). The Journal of the American Dental Association, 137(12), 
1712-1720. https://doi.org/10.14219/jada.archive.2006.0118.  

       

https://www.granthaalayahpublication.org/journals/index.php/Granthaalayah/
https://doi.org/10.1034/j.1600-9657.2003.00196.x
https://doi.org/10.1034/j.1600-9657.2003.00196.x
https://doi.org/10.1034/j.1600-9657.2003.00196.x
https://doi.org/10.1034/j.1600-9657.2003.00196.x
https://doi.org/10.1034/j.1600-9657.2003.00196.x
https://doi.org/10.1111/j.1600-9657.2008.00586.x
https://doi.org/10.1111/j.1600-9657.2008.00586.x
https://doi.org/10.1111/j.1600-9657.2008.00586.x
https://dx.doi.org/10.29121/granthaalayah.v10.i12.2022.4945
https://dx.doi.org/10.29121/granthaalayah.v10.i12.2022.4945
https://doi.org/10.1046/j.0960-7439.2001.00304.x
https://doi.org/10.1046/j.0960-7439.2001.00304.x
https://doi.org/10.1046/j.0960-7439.2001.00304.x
https://doi.org/10.1046/j.0960-7439.2001.00304.x
https://doi.org/10.1046/j.0960-7439.2001.00304.x
https://doi.org/10.1046/j.0960-7439.2001.00304.x
https://doi.org/10.1034/j.1600-9657.2003.00163.x
https://doi.org/10.1034/j.1600-9657.2003.00163.x
https://doi.org/10.1034/j.1600-9657.2003.00163.x
https://doi.org/10.1034/j.1600-9657.2003.00163.x
https://doi.org/10.1034/j.1600-9657.2003.00163.x
https://doi.org/10.1034/j.1600-9657.2003.00163.x
https://doi.org/10.1007/s40368-012-0005-4
https://doi.org/10.1007/s40368-012-0005-4
https://doi.org/10.1007/s40368-012-0005-4
https://doi.org/10.1007/s40368-012-0005-4
https://doi.org/10.1007/s40368-012-0005-4
https://pubmed.ncbi.nlm.nih.gov/27622524/
https://pubmed.ncbi.nlm.nih.gov/27622524/
https://doi.org/10.1136/bjsports-2012-091011
https://doi.org/10.1136/bjsports-2012-091011
https://doi.org/10.1136/bjsports-2012-091011
https://doi.org/10.1136/bjsports-2012-091011
https://dx.doi.org/10.29121/granthaalayah.v10.i12.2022.4945
https://dx.doi.org/10.29121/granthaalayah.v10.i12.2022.4945
https://doi.org/10.1177/036354658801600616
https://doi.org/10.1177/036354658801600616
https://doi.org/10.1177/036354658801600616
https://doi.org/10.1177/036354658801600616
https://doi.org/10.1111/j.1600-9657.1988.tb00316.x
https://doi.org/10.1111/j.1600-9657.1988.tb00316.x
https://doi.org/10.1111/j.1600-9657.1988.tb00316.x
https://doi.org/10.1111/j.1600-9657.1988.tb00316.x
https://doi.org/10.14219/jada.archive.1985.0005
https://doi.org/10.14219/jada.archive.1985.0005
https://doi.org/10.14219/jada.archive.1985.0005
https://doi.org/10.14219/jada.archive.1985.0005
https://dx.doi.org/10.29121/granthaalayah.v10.i12.2022.4945
https://dx.doi.org/10.29121/granthaalayah.v10.i12.2022.4945
https://dx.doi.org/10.29121/granthaalayah.v10.i12.2022.4945
https://doi.org/10.1007/s40279-014-0167-9
https://doi.org/10.1007/s40279-014-0167-9
https://doi.org/10.1007/s40279-014-0167-9
https://doi.org/10.14219/jada.archive.2006.0118

	Has the frequency of dental trauma and mouthguard use in elite handball players changed since 2005?
	Mehmet Guven 1, Zeynep Basagaoglu Demirekin 2,  Hatice Sevinç Akça 1 ,  Erdal Eroglu 3
	1 Dr. Med. Dent., Süleyman Demirel University, Faculty of Dentistry, Department of Prosthodontics, Isparta, Turkey
	2 Ph.D. DDS, Suleyman Demirel University Faculty of Dentistry, Department of Prosthodontics, Isparta, Turkey
	3 Associate Professor, Süleyman Demirel University, Faculty of Dentistry, Department of Prosthodontics, Isparta, Turkey


	1. INTRODUCTION
	2. MATERIALS AND METHODS
	Table 1
	Table 2

	3. RESULTS
	Table 3

	4. DISCUSSION
	5. CONCLUSIONS
	DECLARATIONS
	AUTHORS CONTRIBUTION
	CONFLICT OF INTERESTS
	ACKNOWLEDGMENTS
	REFERENCES
	Ahmed, I., and Fine, P. (2021). ‘Injury Prevention Versus Performance’: Has The Time Come to Mandate The Use of Mouthguards in All Contact Sports? BMJ Open Sport and Exercise Medicine, 7(1), E000828. https://doi.org/10.1136/bmjsem-2020-000828.
	Amis, T., Di Somma, E., Bacha, F., and Wheatley, J. (2000). Influence of Intra-Oral Maxillary Sports Mouthguards on The Airflow Dynamics of Oral Breathing: Medicine and Science in Sports and Exercise, 32(2), 284. https://doi.org/10.1097/00005768-20000...
	Ashley, P., Di Iorio, A., Cole, E., Tanday, A., and Needleman, I. (2015). Oral Health of Elite Athletes and Association With Performance: A Systematic Review. British Journal of Sports Medicine, 49(1), 14-19. https://doi.org/10.1136/bjsports-2014-0936...
	Barbic, D., Pater, J., and Brison, R. J. (2005). Comparison of Mouth Guard Designs and Concussion Prevention In Contact Sports: A Multicenter Randomized Controlled Trial. Clinical Journal of Sport Medicine, 15(5), 294-298. https://doi.org/10.1097/01.j...
	Bemelmanns, P., and Pfeiffer, P. (2000). Häufigkeit Von Zahn-, Mund- Und Kieferverletzungen Und Bewährung Von Mundschutzen Bei Spitzensportlern. Sportverletzung   Sportschaden, 14(4), 139-143. https://doi.org/10.1055/s-2000-8950.
	Bergman, L., Milardović Ortolan, S., Žarković, D., Viskić, J., Jokić, D., and Mehulić, K. (2017). Prevalence of Dental Trauma and Use of Mouthguards in Professional Handball Players. Dental Traumatology, 33(3), 199-204. https://doi.org/10.1111/edt.123...
	Boffano, P., Boffano, M., Gallesio, C., Roccia, F., Cignetti, R., and Piana, R. (2012). Rugby Athletes’ Awareness And Compliance in the Use of Mouthguards In The North West of Italy: Compliance In the Use of Mouthguards. Dental Traumatology, 28(3), 21...
	Duarte-Pereira, D. M. V., Del Rey-Santamaria, M., Javierre-Garcs, C., Barbany-Cair, J., Paredes-Garcia, J., Valmaseda-Castelln, E., Berini-Ayts, L., and Gay-Escoda, C. (2008). Wearability and Physiological Effects of Custom-Fitted Vs Self-Adapted Mout...
	Emerich, K., and Kaczmarek, J. (2010). First Aid for Dental Trauma Caused by Sports Activities: State of Knowledge, Treatment and Prevention. Sports Medicine, 40(5), 361-366. https://doi.org/10.2165/11530750-000000000-00000.
	Federation Dentaire International (FDI). (1990). Commission on Dental Products. Working Party No. 7.
	Fernandes, L. M., Neto, J. C. L., Lima, T. F. R., Magno, M. B., Santiago, B. M., Cavalcanti, Y. W., and De Almeida, L. De F. D. (2019). The Use of Mouthguards and Prevalence of Dento-Alveolar Trauma Among Athletes: A Systematic Review And Meta-Analysi...
	Ferrari, C. H., and De Medeiros, J. M. F. (2002). Dental Trauma and Level of Information: Mouthguard Use in Different Contact Sports: Dental Trauma and Mouthguard in Sports. Dental Traumatology, 18(3), 144-147. https://doi.org/10.1034/j.1600-9657.2002...
	Flanders, R. A., and Bhat, M. (1995). The Incidence of Orofacial Injuries In Sports: A Pilot Study In Illinois. The Journal of The American Dental Association, 126(4), 491-496. https://doi.org/10.14219/jada.archive.1995.0213.
	Francis, K. T., and Brasher, J. (1991). Physiological Effects of Wearing Mouthguards. British Journal of Sports Medicine, 25(4), 227-231. https://doi.org/10.1136/bjsm.25.4.227.
	Galic, T., Kuncic, D., Poklepovic Pericic, T., Galic, I., Mihanovic, F., Bozic, J., and Herceg, M. (2018). Knowledge and Attitudes About Sports-Related Dental Injuries and Mouthguard Use in Young Athletes in Four Different Contact Sports-Water Polo, K...
	Gawlak, D., Mańka-Malara, K., Kamiński, T., Łuniewska, M., and Mierzwińska-Nastalska, E. (2016). Comparative Evaluation of Custom and Standard Boil and Bite (Self-Adapted) Mouthguards and Their Effect on The Functioning of The Oral Cavity. Dental Trau...
	Kececi, A. D., Cetin, C., Eroglu, E., and Baydar, M. L. (2005). Do Custom-Made Mouth Guards Have Negative Effects on Aerobic Performance Capacity of Athletes? Dental Traumatology, 21(5), 276-280. https://doi.org/10.1111/j.1600-9657.2005.00354.x.
	Kececi, A. D., Eroglu, E., and Baydar, M. L. (2005). Dental Trauma Incidence and Mouthguard Use in Elite Athletes in Turkey. Dental Traumatology, 21(2), 76-79. https://doi.org/10.1111/j.1600-9657.2004.00302.x.
	Lang, B., Pohl, Y., and Filippi, A. (2002). Knowledge and Prevention of Dental Trauma in Team Handball in Switzerland and Germany. Dental Traumatology, 18(6), 329-334. https://doi.org/10.1034/j.1600-9657.2002.00123.x.
	Levin, L., Friedlander, L. D., and Geiger, S. B. (2003). Dental and Oral Trauma and Mouthguard Use During Sport Activities In Israel: Dental and Oral Trauma and Mouthguard Use During Sport in Israel. Dental Traumatology, 19(5), 237-242. https://doi.or...
	Ma, W. (2008). Basketball Players Experience of Dental Injury and Awareness About Mouthguard in China. Dental Traumatology, 24(4), 430-434. https://doi.org/10.1111/j.1600-9657.2008.00586.x.
	Maestrello, C. L., Mourino, D. A. P., and Farrington, M. F. H. (1999). Dentists’ Attitudes Towards Mouthguard Protection. Pediatric Dentistry.
	Newsome, P. R. H., Tran, D. C., and Cooke, M. S. (2001). The Role of the Mouthguard in The Prevention of Sports-Related Dental Injuries: A Review: Prevention of Sports-Related Dental Injuries. International Journal of Paediatric Dentistry, 11(6), 396-...
	Onyeaso, C. O., and Adegbesan, O. A. (2003). Knowledge and Attitudes of Coaches of Secondary School Athletes in Ibadan, Nigeria Regarding Oro-Facial Injuries and Mouthguard Use By the Athletes: Coaches’ View About Oro-Facial Injuries and Mouthguard Us...
	Ozbay, G., Bakkal, M., Abbasoglu, Z., Demirel, S., Kargul, B., and Welbury, R. (2013). Incidence and Prevention of Traumatic Injuries in Paediatric Handball Players in Istanbul, Turkey. European Archives of Paediatric Dentistry, 14(1), 41-45. https://...
	Petrović, M., Kühl, S., Šlaj, M., Connert, T., And Filippi, A. (2016). Dental and General Trauma in Team Handball. Swiss Dental Journal, 126(7-8), 682-686.
	Pieter, W., Fife, G. P., and O’Sullivan, D. M. (2012). Competition Injuries in Taekwondo: A Literature Review and Suggestions For Prevention and Surveillance. British Journal of Sports Medicine, 46(7), 485-491. https://doi.org/10.1136/bjsports-2012-09...
	Ranalli, D.N. (2000). Sports Dentistry In General Practice. General Dentistry, 48, 158-164.
	Sane, J. (1988). Comparison of Maxillofacial and Dental Injuries in Four Contact Team Sports: American Football, Bandy, Basketball, and Handball. The American Journal of Sports Medicine, 16(6), 647-652. https://doi.org/10.1177/036354658801600616.
	Sane, J., and Ylipaavalniemi, P. (1988). Dental Trauma in Contact Team Sports. Dental Traumatology, 4(4), 164-169. https://doi.org/10.1111/j.1600-9657.1988.tb00316.x.
	Seals, R. R., Morrow, R. M., Kuebker, W. A., and Farney, W. D. (1985). An Evaluation of Mouthguard Programs in Texas High School Football. The Journal of the American Dental Association, 110(6), 904-909. https://doi.org/10.14219/jada.archive.1985.0005.
	Tiryaki M, and Saygı, G. (2013). Spor Yaralanmalarının Önlenmesinde Ağız Koruyucu Kullanımı. Atatürk Üniversitesi Diş Hekimliği Fakültesi Dergisi, 23.
	Tuna, E. B., and Ozel, E. (2014). Factors Affecting Sports-Related Orofacial Injuries and the Importance of Mouthguards. Sports Medicine, 44(6), 777-783. https://doi.org/10.1007/s40279-014-0167-9.
	Using Mouthguards to Reduce The Incidence and Severity of Sports-Related Oral Injuries. (2006). The Journal of the American Dental Association, 137(12), 1712-1720. https://doi.org/10.14219/jada.archive.2006.0118.


