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Abstract
Background/Aim: Published data about orofacial injuries and mouthguard use by professional handball players are scarce. The aim of this study was to investigate the
prevalence of orofacial trauma and mouthguard use in professional handball players.
Materials and Methods: Data were collected from 100 professional handball players
through a questionnaire, which contained 17 questions about age, experience in playing handball, playing position, orofacial trauma experience during the past 12 months,
type of injury and mouthguard use.
Results: Almost half (49%) of the interviewed players experienced head and/or facial
trauma during the past year. The most common injuries were soft tissue lacerations
(39.6%). Dental injuries occurred in 22% of the participants, with socket bleeding
being the most frequent injury (14%). Of the affected teeth, 76.9% were upper incisors. Mouthguards had a statistically significant protective role regarding tooth fractures and tooth avulsion (P=.043). Players who wore a mouthguard had a 5.55 times
less chance of suffering dental injuries. Almost 76% of dental injuries resulted in complications afterward. Sixty-seven percentage of the players knew that mouthguards
could prevent injuries, but only 28% used them regularly. Of the players who wore a
mouthguard regularly, 76.9% were advised to do so by their dentists.
Conclusions: The incidence of head and orofacial injuries among professional handball
players is high. Mouthguards prevented severe dental injuries such as tooth fracture
and avulsion, but their use was still limited.
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1 | INTRODUCTION

Orofacial injuries consist of tooth concussion, fracture, luxation and
avulsion, laceration of the soft tissues, facial bone fractures and injuries

Players of contact sports are at increased risk of orofacial and dental
1

to the temporomandibular joint.6 Dentists strive to provide appropriate

trauma because of the high impact contact during the play. It has

treatment following such injuries to maximize the chance of healing, while

been reported that 31% of orofacial injuries result from trauma while

maintaining the function and the aesthetics of the dentition.7 Unlike some

playing sports. This is nearly one-third of all facial injuries, of which

other injuries, dental injuries may never heal completely without therapy,

50% are oral and dental injuries.2,3 In athletes participating in con-

which is time-consuming and often expensive. Such injuries can eventu-

tact sports, the prevalence of orofacial injuries is 39.1% according to

ally have aesthetic, functional and psychological effects for the patient.8,9

4

Tiwari. The type of injury varies based on the sport played, level of
competition, the participant’s age, sex and other factors.5
Dental Traumatology. 2017;1–6.

The athletic mouthguard, or mouth protector, has been considered the primary appliance for minimizing oral injuries in sporting
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activities.10 A mouthguard is an elastic splint designed to fit over the

(1-10, 10 being the highest risk). In the second part, they were asked

occlusal surfaces of the maxillary teeth up to the second molar, and it

about their head, orofacial and dental injuries in the past 12 months.

should cover the gingivae to separate the soft tissues in the oral cav-

The third part of the questionnaire dealt with the knowledge of the par-

ity from the teeth, thereby preventing laceration of the lips, tongue,

ticipants about mouthguards and in particular their use of mouthguards.

and cheeks.11 Mouthguards protect the opposing teeth against dam-

Questionnaires were collected from 100 participants. The re-

age in case of blows to the jaw by absorbing, limiting and dispers-

searchers were present while the questionnaires were completed to

ing the forces while minimizing the severity of trauma.12 In addition,

ensure that the participants did not discuss the answers. The ques-

they prevent chipping, fracturing, displacement and avulsion of teeth.

tionnaires were collected immediately after completion by the partici-

Moreover, they can prevent concussion, cerebral hemorrhage, inci-

pants. All participants were males aged 17-36 years.

dent of unconsciousness, jaw fractures, and neck injuries by reducing
the forceful movement of the mandible into the maxilla.13

The Smirnov-Kolmogorov test was used to assess normality of data
distribution. Categorical data were shown as absolute frequencies and

A mouthguard must be made of a strong but comfortable material,

corresponding percentages, and quantitative data through means and

and not hinder communication or respiration which makes it suitable

standard deviations. Differences in categorical variables were ana-

14

There are three types of mouthguards avail-

lyzed using chi-square or Fisher’s exact test for counts below five. A

able: stock (commercial and used without modification), “boil and bite”

binary logistic regression was performed to assess the likelihood of

(also commercial, made of a thermoplastic material that is softened in

getting a dental injury in the past 12 months. All P-values below .05

hot water and then molded to the dental arch by the user) and custom-

were considered significant. The data analysis software system IBM

made (made by a dentist and/or dental technician using a cast of the

SPSS Statistics version 21 (IBM Corp., Armonk, NY, USA), was used in

patient’s teeth).15

statistical analyses and graphical images.

for sporting practice.

In most sports, mouthguards are not an integrated part of the
protective gear. The majority of athletes do not use them regularly;
instead, acceptance is increasing slowly in sports other than classical

3 | RESULTS

contact sports, such as hockey or boxing.
Handball is a very dynamic sport, which consists of fast movements,

The average age of participants was 24.46±4.60 years with

rapid changes of direction and collision with opposing players and thus

9.62±4.35 years of playing handball. Participants were asked to assess

it can be very traumatic. The American Dental Association classified

their risk of dental injury on the scale from 1 (without any risk) to 10

handball as a sport requiring use of mouthguards.13 However, the use

(very high risk)—the average score was 6.72±1.52. Participants were

of mouthguards is rare. Most athletes playing in both amateur and pro-

evenly distributed among different player positions (Table 1), and

fessional leagues do not wear any mouth protection and thus have a

most of them suffered head/orofacial injuries while playing handball

high risk of sustaining a dental injury.

16

in the past 12 months. Data about head/orofacial/dental injury types,

Published data evaluating mouthguard use by professional hand-

affected teeth, complications, and follow-up management are shown

ball players are scarce. The aim of this study was to investigate the

in Table 2. Dental injuries were reported among 22 (22.0%) partici-

prevalence of dental, head and facial trauma and mouthguard use

pants with the most prevalent being socket bleeding in 14 (14.0%)

in Croatian professional handball players registered by the Croatian

players. In 20 participants (76.9%), the affected teeth were upper inci-

Handball Association.

sors. A total of 58.6% of the players had to seek dental services after
the dental injury. The most frequently provided treatment was root

2 | MATERIALS AND METHODS
Data for this cross-sectional analytical study were collected between

TABLE 1
position

General data about the participants and their playing
Mean (SD)

February and December 2015 from professional handball players,
members of five first league and one second league club in the city

Age

and county of Zagreb (Croatia), by means of a questionnaire. Written

Length of time playing handball (y)

9.62 (±4.35)

Assess the risk of dental injury in handball
(scale 1-10)

6.72 (±1.52)

participants’ consent after reading the information sheet was a prerequisite for inclusion in the study. Participant’s confidentiality was
maintained.
The questionnaire was similar to the one used by Ilia et al.17 in their
study about the prevalence of dental trauma and use of mouthguards in
rugby players, but it was modified by adding and deducting questions for
the purposes of this study. The final questionnaire contained 17 questions divided into three parts. In part one, the participants were asked
about their age, their experience in playing handball (in years), and their
playing position to assess the dental injury risk for their playing position

24.46 (±4.60)

n

%

Goal keeper

13

13.0

Pivot

18

18.0

Center

23

23.0

Winger

31

31.0

Defender

15

15.0

Player position

|
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TABLE 3

T A B L E 2 Head/orofacial/dental injury types, affected teeth,
complications, and follow-up management
n

%

Head injury

7

Mouthguard use reported by the participants
n

%

17

34.7

Know that mouthguard can prevent injuries to
mouth and teeth

67

67.0

28

28.0

72

72.0

9

9.0

19

19.0

Use a mouthguard during the injury

Head/orofacial injuries while playing handball in the past 12 months
7.0

Eye and periorbital injuries

16

16.0

Wear a mouthguard regularly

Nose injuries

18

18.0

Type of mouthguard they wear

Broken jaw or face bones

a

Without

1

1.0

Laceration (open injury) to lip, cheeks,
tongue

19

19.0

Combined

49

49.0

recommendation

47

47.0

Socket bleeding

14

14.0

Dentist

26

26.0

Tooth luxation

4

4.0

Coach

10

10.0

Fractured tooth

9

9.0

Team colleague

12

12.0

Toot avulsion (tooth taken out)

5

5.0

Family member

5

5.0

22

22.0

Top front

20

76.9

Top back

1

3.9

Bottom front

5

19.2

Bottom back

0

0.0

Stock
Custom
Who recommended a mouthguard to you?

Dental injuries

Combined

Reason why you do not wear a mouthguard regularly

Localization of traumatized tootha

Complications following the traumab
No complications

3

Without data

31

31.0

Uncomfortable

24

24.0

Nobody advised me to

29

29.0

Unnecessary

16

16.0

0

0.0

Expensive
a

7

24.1

Tooth changed color

4

13.8

Pulp necrosis/infection

4

13.8

Tooth loss

6

20.7

Other

2

6.9

11

50.0

Percentage was calculated related to total number of combined injuries.

Provided dental therapy
Root canal treatment
Crown

6

27.3

Fixed bridge

3

13.6

3

13.6

Visit a doctor after the injury

Implant

17

34.7

Seek dental services after the injury

17

58.6

a

Percentage was calculated related to total number of traumatized teeth.
Percentage was calculated related to total number of dental traumas.

b

canal treatment (50%). The complications reported by the participants
included tooth loss (20.7%), change of tooth color (13.8%) and pulp
necrosis/infection (13.8%).
While 28 (28.0%) of participants reported that they were using a
mouthguard regularly, only 17 (27.9%) were wearing a mouthguard

F I G U R E 1 Regularity of wearing a mouthguard related to who
recommended mouthguard use: χ2 test; P<.001

when the injury occurred (Table 3). The main reason for not wearing

Table 4 shows injury types in relation to mouthguard use during

a mouthguard reported by the participants was that nobody advised

the injury among the players that suffered injuries during the previous

them to wear one (29%).

12 months. Significant differences occurred in the number of players

Regularity of wearing a mouthguard in relation to the person who

with fractured teeth: in players who wore a mouthguard during the

recommended mouthguard use is shown in Figure 1. The significantly

injury, no tooth fractures occurred, compared to nine players (20.5%)

highest percentage of players who used mouthguards were advised to

with fractured teeth who were not using a mouthguard (P=.043).

do so by dentists (76.9%; P<.001).

Mouthguards also had a significant protective effect regarding tooth

4
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T A B L E 4 Injury types related to
mouthguard use when the injury occured:
χ2 test

Number of players that wore a mouthguard
during the injury
No (n=44)
N
Head injury

Yes (n=17)
%

N

%

P (χ2 test)

5

11.4

2

11.8

.965

Eye and periorbital injuries

10

22.7

6

35.3

.317

Nose injuries

15

34.1

3

17.6

.207

0

0.0

1

5.9

.105

12

27.3

6

35.3

.538

Socket bleeding

9

20.5

5

29.4

.456

Tooth luxation

3

6.8

1

5.9

.895

Fractured tooth

9

20.5

0

0.0

.043

Toot avulsion (tooth taken out)

5

11.4

0

0.0

.043

34

77.3

14

82.4

.664

Broken jaw or face bones
Laceration (open injury) to lips,
cheeks, tongue

Orofacial and head injuries
(combined)
Dental injuries (combined)

17

38.6

5

29.4

.501

Dental injuries (combined, without
socket bleeding)

17

38.6

1

5.9

.012

avulsions (P=.043) as no avulsions occurred in players who were
wearing a mouthguard during the injury, while five players without a
mouthguard suffered avulsions. Significant differences were also ev-

T A B L E 5 Prediction of dental injury (socket bleeding, tooth
luxation, fractured tooth and/or tooth avulsion): binary logistic
regression

ident when dental injuries, except socket bleeding, were combined

95% CI

(P=.012).
The binary logistic regression was used to predict the influence of

OR

Lower

Upper

P

different variables on dental injuries (socket bleeding, tooth luxation,

Age (y): per 1 y

1.38

0.88

2.15

.162

fractured tooth and/or tooth avulsion). Several predictor variables

Length of time playing
handball (y): per 1 y

0.80

0.51

1.27

.346

Assess the risk of dental injury
in handball: per 1+

1.65

1.01

2.73

.049

were used (age, length of time playing handball, players’ assessment of
their injury risk, players’ position and regularity of mouthguard wearing). The regression model was statistically significant (P<.001), with
42.3% of dependent variable variance and correctly classified 89% of
subjects. The highest protective effect was noted among players who

Player position: goalkeeper
(ref.)

.086

Pivot

1.04

0.19

5.69

.962

Center

0.21

0.03

1.58

.130

jury compared to players who did not use a mouthguard regularly and

Winger

0.05

0.01

0.53

.014

controlled to other predictor variables used in the regression model.

Defender

0.78

0.12

4.84

.786

0.18

0.04

0.82

.027

wore a mouthguard regularly (OR: 0.18; 95% CI: 0.04-0.82; P=.027)
indicating that they had 5.55 times less chance of having a dental in-

Other significant predictors were player self-assessment of risk from
dental injury (OR: 1.65; 95% CI: 1.01-2.73; P=.049—higher risk score

Wearing a mouthguard
regularly

elevates the chance of getting dental injury) and winger position compared to the goalkeeper position (wingers had less chance of getting

professional handball players, which has not been sufficiently evalu-

dental injury compared to the goalkeepers: OR: 0.05; 95% CI: 0.01-

ated previously.

0.52; P=.014; Table 5).

The questionnaire used in this study was similar to that used in a
previous study.17 As discussed in that study, the findings must be interpreted with some caution because a retrospective study design and

4 | DISCUSSION

use of questionnaires implies certain subjectivity and the accuracy is
reliant on the memory of the subjects. It is possible that minor injuries

Several studies have investigated mouthguard use by players of

were forgotten or ignored for reporting purposes. Subjects who had

various sports and the role of mouthguards in the prevention of

experienced multiple traumatic events may have only estimated the

orofacial and dental trauma. The present study examined the prev-

total number of injuries. Further, the types of injury may not be mutu-

alence and type of orofacial injuries and use of mouthguards in

ally exclusive. For example, damage to the lips may coincide with tooth

|
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5

injuries. An individual might list both of these relating to one blow or

wore a mouthguard during the injury, while five players without a

may only state the most important one. Additionally, some injuries and

mouthguard had avulsions (P=.043). These differences were also evi-

complications may be poorly understood by the player, particularly

dent when dental injuries, except socket bleeding as a mild form, were

if they have poor knowledge of dental injuries or if the problem was

combined together (P=.012). These results show that mouthguards

not explained well by the treating medical or dental professional. In

can prevent severe tooth injuries with long-term repercussions for

addition, self-diagnosis may not be accurate. Nevertheless, significant

the patients. This was also confirmed by Levin et al.24 who found that

injures should have been reported with some accuracy.

injury rates were significantly higher among athletes who did not use

Dental injuries in handball are mainly caused by blows to the facial

mouthguards. However, studies have shown that even with a mouth-

area with the hands or elbows during collisions with another player

guard, up to 25% of dental injuries may still occur.25 The present study

due to the high speed and physical style of playing.12,17,18 Alternatively,

confirmed these findings, but it is important to note that injuries in

being hit by the ball at close range may also cause such injuries.19

that case are less severe (eg, socket bleeding and tooth luxation).

The results of this study show that 49% of players had experienced

The results showed that 67% of the interviewed handball players

some kind of head and/or facial trauma during the past 12 months.

knew that mouthguards can prevent injuries, but only 28% wore one

Most common head and facial injuries noticed in this study were lac-

regularly and 16% thought a mouthguard was unnecessary. These re-

erations of soft tissues (19%), nose injuries (18%), and eye and perior-

sults differ from the findings of Amis26 16 years ago, who reported

bital injuries (16%). A significant number of injuries were dental injuries

that only 5.7% athletes use mouthguards, while 70% of them consid-

(22% combined), including socket bleeding (14%), tooth fracture (9%),

ered them unnecessary. Although the number of mouthguard users

tooth avulsion (5%), and tooth luxation (4%). The percentage is even

is still considerably low, the noticed improvement may be a sign of

higher than the results found by Lang et al.20 with 17.9% of dental

growing awareness about the increased risk of dental injuries in con-

trauma among the interviewed amateur and semiprofessional Swiss

tact sports.

handball players.

It is interesting to note that most participants were aware of the

About 77% of traumatized teeth in the present study were max-

protective role of mouthguards, but still did not use them. Another

illary incisors, which is in accordance with the results of Kumamoto

survey conducted among basketball players assessed their knowledge

and Maeda21 who stated that approximately 80% of traumatic dental

about the importance of mouthguard use in the prevention of dental

injuries affect maxillary incisors. This finding is important regarding

injuries. The players’ knowledge was high (80%), but only one player

the possible effect on dentofacial aesthetics, considering the high aes-

wore a custom-made mouthguard.27 These results show a divergence

thetic demands of modern society.

between the players’ familiarity with injury prevention and their re-

The player self-assessed risk of injury considering their playing po-

ported behavior.

sition indicates that they were well aware of the risk. Pivots and goal-

The main reasons for not wearing a mouthguard stated by other

keepers had the highest risk of injury which complies with the study

authors are problems with communication (27.9%), difficulties with

made by Lang et al.,20 who indicated that pivots sustained the most

breathing (21.2%) and aesthetics (19.1%).28 In this study, it was found

dental trauma (24.4%).

that the main reason for the participants not to wear a mouthguard

Most of the dental injuries resulted in complications afterward
(75.9%). The most common dental complications were tooth loss

was that nobody advised them to (29%), while 24% of the players considered them to be uncomfortable.

(20.7%), change in tooth color (13.8%), and pulp necrosis and infec-

Results of the study by Gawlak29 show that mouthguards do not

tion (13.8%). Most of the participants with dental trauma had to seek

significantly disturb basic stomatognathic system functions, so the

dental services. Restoration or replacement of a tooth usually means a

reported problems are subjective. The possible solution for comfort

lifelong aftercare and replacement of restorations, all of which are ex-

problems may be custom-
made, dentist-
fitted mouthguards which

pensive. Thus, it is important to find ways of preventing dental injuries

cause less difficulties considering breathing and speaking due to the

and their harmful effects.

close adaptation to the dental arch, while also providing better protec-

Several studies confirm that wearing a mouthguard can signifi-

tion than stock mouthguards.11

cantly reduce orofacial injuries22,23 and decrease jaw fracture risk.5

The acceptance of mouthguards in contact sports which are known

This was confirmed by the results of the present study where it was

for toughness seems to be much higher than in handball. A study con-

shown that players who wore a mouthguard regularly had 5.55 times

sidering mouthguard use among Australian football players found that

less chance of getting a dental injury compared to players who did not

72% of players wore a mouthguard during competition, of which 73%

use a mouthguard.

were custom-made.30 Although wearing a mouthguard is not manda-

Among the 61 players that experienced injuries during the previous 12 months, significant differences occurred in the number of play-

tory in handball, the latter belongs to one of 29 types of sports for
which the American Dental Association does recommend their use.10

ers with fractured teeth: in players who wore a mouthguard during the

One of the most interesting finding of this study was the influence

injury, no tooth fractures occurred, compared to nine players (20.5%)

dentists had on the behavior of the participants regarding mouthguard

with fractured teeth who were not using a mouthguard during the

use. In total, 76.9% of the players who reported wearing a mouthguard

injury (P=.043). Mouthguards also had a significant protective effect

regularly were advised to do so by their dentists. It is also interesting

regarding tooth avulsions, as none avulsion occurred in players who

that none of the participants who were not advised to do so used a

6
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mouthguard. This emphasizes the importance of education and encouraging a positive behavior, especially by the dentist.

5 | CONCLUSION
The incidence of head, facial, and dental injuries among professional
handball players is high. Despite the awareness of their protective
role, mouthguards were not often used. The players who wore a
mouthguard regularly were in most cases advised to do so by dentists.
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