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Abstract - Aims: The purpose of this study is to assess the prevalence of oral and dentoalveolar trauma among con-
tact sports practitioners in the Federal District of Brazil. Methods: A cross-sectional descriptive study was conducted
using a questionnaire developed specifically for this research regarding the occurrence of facial trauma, site of injuries,
how they occurred, the approach is taken to solve the problem, and the use of several types of mouthguards. Data were
analyzed using the SPSS 20.0 software, and the chi-square test (X>) was chosen to examine the differences between
categorical variables. The results were considered statistically significant for p<0.05. Results: A total of 141 athletes
were interviewed, with a prevalence of facial trauma of 65.2%, which was higher in professional athletes (71.1%).
Lesions ranged from soft tissue lacerations to combined trauma; and the most frequent injuries were soft tissue lacera-
tion (53.3%), combined trauma (16.3%), and dental fracture (9.8%). Only 20.6% of the participants required treatment
for related injuries. Regarding the use of mouthguards, 34% of the athletes reported regular use of this device, and Type
IT mouthguard was the most used (39.7%). Dentists participate in the process of production and dissemination of
mouthguards in 17.1% and 10.5% of cases, respectively. Conclusion: The data showed that most athletes are not
aware of the importance of using mouthguards. The dentist must be more present in the area of sports dentistry, both for
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awareness and production of these devices, which support the safe practice of contact sports.

Keywords: athletic injuries, mouth protectors, preventive dentistry, tooth injuries.

Introduction

It is noteworthy that the population has been looking for a
better quality of life through sports, but some sports may
present certain risks because they involve physical contact
with opponents'. The National Youth Sports Foundation
(NYSF) suggests that athletes who engage in contact sports
are 33—56% more likely to suffer injuries to orofacial
structures than athletes in other non-contact sports'. Oral
cavity injuries account for 18—30% of traumas suffered by
athletes®. This is an extensive problem since the debilita-
tion of the maxillo-mandibular complex involves physical,
aesthetic, psychological, and functional damage*°.

In 1913, Ted Lewis, an English boxer, reported that
the use of “a piece of gutta-percha on the teeth” would
significantly lessen the discomfort caused by blows to the
mouth region. Thenceforth, the development of mouth-
guards began’. A mouthguard is an intraoral device
designed to protect teeth, soft tissues, bones, and tempor-
omandibular joints during sports practice. It distributes the
forces caused by a blow along with its extension, reducing
injuries to the structures of the stomatognathic system™°.

The use of mouthguards is important to prevent neu-
rological injuries since they absorb the impacts that may
project the mandible against the base of the skull®. There
are four types of mouthguards: stock mouthguards, which
are prefabricated and come in various sizes (Type I); ther-
moplastic mouthguards, which are heated to form the den-
tal arch (Type II); individualized single-laminated
mouthguards, which are obtained through dental arch
molding and use ethylene and vinyl acetate copolymer as
raw material (Type III); and multi-laminated mouthguards
(Type IV), made from the same material as Type III and
moldings, but with the possibility of using more than one
layer of material depending on the sport's demands'->"-"°.

Despite the advancement of technology in the manu-
facture of mouthguards, many athletes and coaches do not
realize the importance of using them in contact sports. In
addition, sports dentistry is poorly developed in Brazil,
and the use of these devices is often not supervised by a
dentist. Thus, the objective of this study is to identify the
prevalence of facial trauma in contact sports practitioners
in the Federal District of Brazil, and thus identify the most
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frequent types of injuries, the prevalence of wearing pro-
tective equipment and whether the athletes know to mini-
mize and prevent such occurrences.

Methods

A cross-sectional descriptive study was conducted
with athletes who regularly play contact sports in the Fed-
eral District of Brazil. This study included amateur and
professional athletes of both genders, over 18 years old,
residing in the Federal District of Brazil. The practitioners
should play contact sports at least once a week. The sports
included were those that involved direct physical contact
with the opponent, such as martial arts and team sports (i.e.
basketball, handball, football). Recruitment was carried out
by invitation during visits to training sites and through the
dissemination of research in virtual communities of ath-
letes. Incomplete questionnaires or people who did not
meet the inclusion criteria were excluded, such as people
under 18 years old, sporadic sports practitioners (not a con-
stant practitioner of contact sports), or practitioners of other
sports that did not involve direct contact with the opponent.
Questionnaires completed by patients residing outside the
Federal District of Brazil were removed.

A questionnaire developed specifically for this re-
search was used. It contains questions about age, gender,
sport, practice time, frequency of training, professional or
amateur practice, experience with orofacial trauma, need
for treatment for injuries, treatment received, use of pro-
tective equipment at the time of injury, use of mouthguard
during training and competitions, reasons for not using the
mouthguard, type of mouthguard used, how the athlete
obtained the mouthguard and, finally, whether the athlete
receives guidance at the gym/club about the importance of
using this equipment. Data from questionnaires were tabu-
lated in Microsoft Excel 2016. For the descriptive analysis
of the results, the distribution of absolute (n) and relative
(%) frequencies were performed.

This research was approved by the Research Ethics
Committee of the University Center of the Federal District
(UDF), under number 3.201.795. After agreeing to partici-
pate, all-volunteer athletes signed an Informed Consent
Form prepared for this research. The results were divided
according to sports, age, gender, training frequency, prac-
tice time, history of oral and maxillofacial trauma, medical/
dental treatment (as required), use of mouthguards, and
type of mouthguard used. Subsequently, the data were sub-
mitted to a descriptive and comparative analysis using the
SPSS 20.0 software for Windows. The chi-square test (X?)
was chosen to examine the differences between categorical
variables as professional and amateur athletes. The results
were considered statistically significant for p<0.05.

Results

The link to the questionnaire was accessed by 300
athletes, 147 did not respond and 12 returned incomplete,
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thus 141 met the inclusion criteria (a response rate of
47%). As for the respondents, 30.5% were female and
69.5% were male, with a mean age of 28.55 years
(= 7.88), a minimum age of 18 years, and maximum age
of 56 years. Regarding sports, the following were found:
Rugby (n=7; 5%); Soccer (n=21; 14.9%); Brazilian Jiu-
jitsu (n=41; 29.1%); Karate (n=8; 5.7%); Judo (n=10;
7.1%); Muay Thai (n=21; 14.9%); Mixed martial arts
(MMA, n=15; 10.6%); Hapkido (n=1; 0.7%); Basketball
(n=4; 2.8); Boxing (n=7; 5%); Handball (n=1; 0.7%);
Football (n=3; 2.1%); Volleyball (n=1; 0.7%); and Kick-
boxing (n=1; 0.7%). About 67.4% of the participants
reported being amateur athletes, and 32.6% reported being
professional athletes. When asked about the practice time,
about 9.2% answered that they had been practicing their
sport for less than or equal to 1 year; and 17% had been
practicing it for over 20 years. Table 1 presents the sample
distribution according to the practice time. Most of the
sample (32.6%) reported the frequency they practiced
sports was three times a week. Table 2 shows such data.
No statistically significant difference was observed for the
frequency of orofacial injury between professional and
amateur athletes (X?=1.26; p=0.26).

Of the 46 professional athletes identified in the sur-
vey, 33 (71.7%) answered they had already suffered some
kind of injury. Of the amateur athletes, 59 (62.1%) had
also suffered trauma during sports practice. Regarding
gender, 67 (68.3%) men and 24 (55.8%) women reported
having suffered orofacial injuries, with no statistically sig-
nificant difference regarding the frequency of injuries and
gender (X?=1.37; p=0.24).

When asked about orofacial trauma, the participants
reported (n=92; 65.2%) they had already suffered some
type of oral and maxillofacial injury, and 29 (20.6%)
required medical and/or dental treatment. There was no
statistically significant difference in the frequency of inju-
ries when comparing participants who used the mouth-
guard always or sometimes with those who never used it
(X?=4.1; p=0.129). Tables 3 and 4 present data on the need
for treatment and the most frequent types of trauma.
Table 5 presents data on participants requiring treatment.

Table 1 - Practice time in years for the sample of athletes from the Fed-
eral District of Brazil.

Practice time Frequency of responses Percentage
<=1 year 13 9.2

1 to 3 years 19 13.5

4 to 6 years 31 22

7 to 9 years 19 13.5

10 to 12 years 11 7.8

13 to 15 years 17 12

16 to 19 years 7 5

> 20 years 24 17
Total 141 100
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At the time of the injury, 21 (24.1%) participants
reported they were wearing protective equipment and 66
(75.9%) were not. As for the use of mouthguards, 48
(34%) athletes use it regularly and 64 (45,4%) never use it
at all; 28 (19.9%) reported using it sporadically or during
competitions only, and 1 (0.7%) participant left the
response blank. Of the survey participants, 66 (46.8%)
described the reason for not using the mouthguard as fol-
lows: 14 (21.2%) reported discomfort, 19 (28.8%) con-
sidered it unnecessary, 4 (6.1%) reported having difficulty
adapting to it, 13 (19.7%) reported not being aware of the
need and the benefits of its use, 5 (7.6%) reported diffi-

Table 2 - Distribution of responses per training frequency.

Practice frequency Frequency of responses Percentage
Once a week 6 43

2 times per week 31 22

3 times per week 46 32.6

4 times per week 14 9.9

5 times per week 14 9.9

6 times per week 14 9.9

7 times per week 16 11.4
Total 141 100

Table 3 - Distribution of responses per medical/dental treatment required
for injuries occurring during the practice of contact sports.

Responses Frequency of Percentage
responses

Yes (required medical/dental treat- 29 20.6

ment)

No (required no medical/dental 62 44

treatment)

Subtotal 91 64.6

No response 50 35.5

Total 141 100

Table 4 - Distribution of responses per type of trauma suffered during the
practice of contact sports.

Type of trauma Frequency Percentage
Fracture of facial bones 3 2.1
Soft tissue laceration 49 34.8
Dental fracture 9 6.4
Avulsion 4 2.8
Brain concussion 3 2.1
Edema 4 2.8
Temporomandibular joint dislocation 1 0.7
Combined trauma 15 10.6
Combined trauma and brain concussion 4 2.8
Subtotal 92 65.1
No response 49 34.8

Total 141 100

Table 5 - Distribution of responses per type of treatment for injuries
caused during the practice of contact sports.

Treatment Frequency  Percentage
Hospital surgery 3 2.1
Suture (outpatient) 3 2.1
Restoration 7 5
Prostheses 5 35
Reimplantation and endodontic treatment 1 0.7
Hospital observation 5 3.5
Combination treatment 5 3.5

No response 128 79.4
Total 157 100

culty in breathing, 1 (1.5%) reported difficulty in cleaning,
2 (3%) reported difficulty in communicating, 3 (4.5%)
reported lack of habit and 5 (7.6%) reported more than one
reason mentioned above. Only 78 (55.3%) athletes descri-
bed the type of mouthguard used. Table 6 shows the dis-
tribution of mouthguards by type.

Only 76 (53.9%) participants answered how they
obtained the mouthguard. For 39 (51.3%) participants, the
sporting stores/ shops' were the most prevalent places fol-
lowed by specialized companies (n=19; 25%), the dental
office (n=13; 17.1%), coach/trainer (n=3, 3.9%), virtual
stores (n=1; 1.3%) and 1 participant did not know (1.3%).
Those who had some type of mouthguard were asked how
they got to know about the equipment they used and the
following responses were obtained: through the coach/
trainer (n=20; 26.3%); dentist (n=8; 10.5%); gym profes-
sionals (n=5; 6.6%); colleagues (n=30; 39.5%); search for
protection methods (n=8; 10.5%); and marketing from
manufacturers of mouthguards (n=5; 6.6%). They were
also asked whether there is any guidance on the use of
mouthguards in the gym/club where they train; 86 (61%)
participants said “yes” and 55 (39%) reported that they do
not receive this type of guidance.

The sports with the highest prevalence of trauma
among the 92 athletes were: Brazilian Jiu-jitsu (31;
33.7%) and MMA (12; 13%). Table 7 shows the distribu-
tion of trauma by sport.

Table 6 - Distribution of responses per type of mouthguard worn by con-
tact sports athletes in the Federal District of Brazil.

Type of mouthguard Frequency Percentage
Type 1 9 6.4
Type I 31 22
Type 11T 22 15.6
Type IV 15 10.6
He/she did not know 1 0.7
Total 78 553

No response 63 47.7
Total 141 100




Table 7 - Distribution of athletes who reported orofacial trauma per
sport.

Sport Frequency Percentage
Rugby 4 43
Soccer 10 10.9
Football 2 22
Brazilian Jiu-Jitsu 31 33.7
Karate 5 54
Judo 9 9.8
Muay Thai 8 8.7
Boxing 6 6.5
Handball 1 1.1
Mixed martial arts 12 13
Hapkido 1 1.1
Volleyball 1 1.1
Basketball 2 2.2
Total 92 100
Discussion

In the present study, facial trauma was prevalent in
62.5% of contact sports athletes, supporting similar results
found in other studies (57.9 to 64.9%)>°. Professional ath-
letes appear to be more likely to suffer injuries than ama-
teur athletes, probably due to higher frequency, intensity,
and regularity of the training. In this study, we found that
professional athletes reported more involvement in orofa-
cial injuries; however, we did not find any statistically sig-
nificant difference between an amateur and professional
athletes.

The occurrence of trauma is slightly more prevalent
in men (68.3%) than women (55.8%). These data support
the findings of other authors™''. Our results have shown
that 68.1% of athletes who suffered some type of injury
did not require medical and/or dental treatment. This fact
may be related to the characteristics of non-combat sports
that favor only movements that are aimed at physical
exercise, as found in some questionnaire responses.

Among those who responded requiring medical/den-
tal care, the most prevalent treatment was composite resin
restoration for those with dental fractures (24.1%). Only 3
athletes required sutures for soft tissue laceration, which
was the most prevalent type of injury to the lips, tongue,
and cheek (53.3%), followed by combined trauma (soft
tissue laceration, fracture of the cheekbones, and dentoal-
veolar injury (16.3%)) and dental fractures (9.4%). Soft
tissue lacerations were the most prevalent injuries (60%)
in studies with the same type of sample'. Dental fractures
are also frequent injuries among soccer and handball play-
ers (7.7%)'". In this study, a total of 7 athletes (7.6%)
mentioned having been affected by brain concussion, and,
in other studies with soccer athletes, the prevalence of this
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injury was 62.7%'°, emphasizing that the variety of inju-
ries may depend on the sport practiced by the athlete.

In this study, only 24.1% of practitioners wore
mouthguards at the time of trauma during training and/or
competition, while 75.9% of injured athletes wore no pro-
tection for the oral and maxillofacial complex at the time
of trauma. The most cited sport, Brazilian Jiu-jitsu, also
had the highest number of injured athletes (37.7%); this
percentage was similar to that found in the literature”.

Regarding the frequency of use, a low prevalence of
regular use by respondents was found (only 34.3% of ath-
letes use it regularly). Close findings were observed by
Batisda'? in athletes from Brazilian Jiu-Jitsu, Judo, and
Muay Thai, where only 34.6% of the sample used mouth-
guards'?. The low frequency of use of mouthguards may
be related to the higher number of amateur athletes in this
research, since the use of mouthguards is mandatory for
professional athletes who participate in many competi-
tions, as shown in the literature'®'3-16,

About 28.8% of the athletes answered they used no
mouthguards because they consider it unnecessary, 21.2%
reported discomfort as a major factor for not using the
equipment and 19.7% reported not knowing the equipment
and its importance; such data show a lack of sample infor-
mation on protection methods and the variety of equip-
ment that improves defense and comfort during exercise.
The Type II mouthguard was the most used by the partici-
pants of this research (total of 39.7%). In a descriptive and
cross-sectional study with 231 martial arts fighters, Type II
mouthguards were also the most widely used (52.5%)°.

The participation of the dentist in the process of pro-
duction and dissemination of the use of mouthguards was
low, only 13 athletes acquired the device from these pro-
fessionals, while 8 were informed by them about the
importance of using one. It was noted that there is a large
participation of specialized companies, with 25% of the
mouthguards were acquired from these. It is not known
whether there is any participation of the dentists in the
process of production and molding of the dental arch of
the athletes. The participants reported that individual
molding was made in the gyms/clubs, questioning ethical
and legal compliance, as it is not known whether health
and safety requirements are followed in these facilities.
Most mouthguards, however, are available through sport-
ing goods stores (51.3%), but only Type I and II mouth-
guards are sold in these stores.

Most of the sample (61%) said they had already
received guidance on protection from the professionals
responsible for monitoring the training, a low number
since the literature has consistent information on the pre-
valence of trauma and forms of preventing and mitigating
damage!*! 11121719,

Based on this study, it is possible to establish gui-
dance measures for athletes and information on the types
and the advantages of using mouthguards. Results may



Pinheiro et al.

vary by location of the assessment, so multicenter studies
with larger samples may show this scenario at the national
level. The use of mouthguards helps in the safe practice of
contact sports. Research papers such as the present paper
help in the dissemination of data in order to establish
health education policies.

This study has limitations related to the study design,
as it is a descriptive cross-sectional study including ath-
letes with different training times. In addition, we
acknowledge the restricted sample size compared to the
wide variety of sports included, as well as the inclusion of
both amateur and professional athletes.

Conclusion

The prevalence of orofacial trauma in contact sports
practitioners in the Federal District of Brazil is high. Most
athletes do not use a mouthguard regularly, and some do
not know about their importance. There is little participa-
tion by the dentist in the production of mouthguards and
the dissemination of protection methods for contact sports
practitioners.
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