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Abstract — Squash belongs to sporting activities with medium risk
of causing dental trauma. Because of high velocity, close body
contact and the use of rackets the injury potential in squash has
increased. The aim of this work was to conduct a comparative
study between Switzerland, Germany and France on a number of
issues: the frequency of dental and facial injuries in squash,
athletes’ habits of wearing mouthguards, as well as the general
level of information about emergency measures after a dental
trauma and the resulting consequences. Using a standardized
questionnaire a total of 653 individuals, 600 squash players and
their 53 coaches, were interviewed. In each of the three countries
200 players belonging to four different divisions (juniors, amateurs,
semi-professionals and professionals) were surveyed. Of these 653
interviewees 133 (20.4%) have already observed a dental injury; 27
(4.5%) have experienced a dental trauma themselves. Less than
half of all interviewed players and coaches (47.6%) were aware of
the possibility of replanting avulsed teeth. Just 5.1% were familiar
with the tooth rescue kit. Only one individual wore a
mouthguard. The results show that the area of squash requires
more information about prevention through sports associations,
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coaches and dentists.

Dental sports injuries are frequent (1). In high-risk
sports like inline skating, skateboarding and moun-
tain biking the probability of suffering injuries in the
orofacial area has increased (2-5). Today up to 35%
of all children and adolescents suffer dental acci-
dents to their permanent teeth (6-9), especially to
the front teeth of the upper jaw (10-12). Crown
fractures are the most frequent dental sports injury
(13, 14). Serious dental trauma like an avulsion
requires extensive therapy and is expensive (12).
The estimated life-long cost for an avulsed tooth
amounts up to €18 000. Squash belongs, like
handball, soccer and basketball, to sports activities
with a medium risk for suffering dental trauma (15).
The injury risk is higher in squash because of high
velocity, close contact, small area and the use of
rackets (16, 17). Squash also has a greater incidence
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of such injuries because athletes wear neither a
helmet nor a protective visor. Conclusive data about
the frequency and type of dental injuries do not
exist, although many studies about the epidemiology
of squash injuries have already been published (16—
19). Sports activities using stocks and rackets have
special danger of causing dental injuries (20). Every
third dental trauma happens because of racket hits
(21). The practice of racket sports activities should
be controlled by skilled coaches (22). Studies showed
that 70% of all squash injuries happen because of
racket hits (19, 23). Especially amateurs do hurt
their opponents because of less experience and bad
techniques (16, 17, 19, 24). Eye injuries are the most
common orofacial squash injuries (25-28).
Wearing mouthguard reduces orofacial injuries
and jaw fractures substantially (29-33). In most
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types of sports mouthguards are not an integral part
of the protective gear. The wearing of mouthguards
is partly regulated in boxing, ice hockey, rugby and
American football. The use of mouth protectors in
squash 1s rare and there are no recommendations
yet. In many types of sports with close contact
mouthguards are not widely accepted. Points of
criticism are, among others, restriction of breathing,
communicative problems and disagreecable esthetics
(34—37). These problems are reduced if mouth-
guards are custom-made. Custom-made mouth-
guards fit perfectly and offer best protection (38—42).
The most frequent reason for not wearing mouth-
guards is that most people think they do not need
one (20, 36, 43).

Because to date no data regarding squash are
available, the objective of this work was to conduct a
comparative study between Switzerland, Germany
and France on a number of issues: the frequency of
dental and facial injuries in squash, athletes’ habits
of wearing mouthguards and the general level of
information about emergency measures after a
dental trauma and the resulting consequences.

Material and methods

Using interviews 653 persons in three countries
(Switzerland, Germany and France) were surveyed.
Of these 600 were squash players and 53 coaches.
The participating athletes played in four different
divisions: juniors, amateurs, semi-professionals and
professionals. In each d1v151on the study analyzed
and evaluated 150 players; 50 from each country
(Table 1). The interview contained 18 questions
about observed and experienced injuries, tooth
replantation, tooth rescue kit and mouthguard
(Table 2). The questionnaire had already been used
in previous studies (36, 43). The investigator
went through the questionnaire with each of the
participants separately in order to avoid similar
answers. The age, nation and league status of each
interviewee were recorded. The interviews took
place mainly at national championships and bigger
tournaments. Amateurs were surveyed in public
squash centers. Statistical evaluation was performed
using the aspects of the country (Switzerland,
Germany and France) and the league status (junior,
amateur, semi-professional and professional). By

Table 1. Interviewees in Switzerland, Germany and France

Semi-
Juniors Amateurs professionals Professionals Coaches Total

Switzerland 50 50 50 50 21 221
Germany 50 50 50 50 17 217
France 50 50 50 50 15 215
Total 150 150 150 150 53
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Table 2. Questionnaire

No. Question

1. Have you ever suffered from an orofacial injury?
2. If yes, what kind of orofacial injury (nose fracture, laceration,
jaw fracture, lip injury, eye injury)?
. Have you ever observed an orofacial injury?
4, If yes, what kind of orofacial injury (nose fracture, laceration,
jaw fracture, lip injury, eye injury)?
5. Have you ever experienced a dental injury?
6. If yes, what kind of dental injury (avulsion, crown fracture,
dislocation)?
7. Have you ever observed a dental injury?
8. If yes, what kind of dental injury (avulsion, crown fracture,
dislocation)?
9. Do you know that it is possible to replant an avulsed tooth?
10. Are you aware that immediate action is essential for a successful
outcome?
11. Do you know the tooth rescue kit?
12. Do you know the dental emergency service?
13. Do you know that an avulsed tooth has to be located for
legal reasons?
14. In your opinion how high are the life-long subsequent costs
for a lost anterior tooth?
15. Do you know a mouthguard?
16. If yes, which kind of mouthguard do you know
(stock, custom-made)?
17. Do you wear a mouthguard?
18. If not, why (communication, breathing, esthetics, no necessity)?

means of a general linear model, a variance analysis
was carried out in order to determine significant
dependencies. The software program used for the
analysis was SPSS/WIN 11.0 (SPSS Inc., Chicago,
IL, USA). The level of significance was set at
P <0.05.

Results
A total of 653 individuals, 600 players and 53

coaches, were interviewed. The average age of all
interviewees was 30.3 years (10-75); 37.7% of all
players suffered from an orofacial injury. Most
frequent face injuries were lacerations (n = 139),
eye injuries (n = 60) and lip injuries (n = 45); 27
(4.5%) of those questioned players have experienced
a dental trauma. Statistical differences between the
three countries (Switzerland 10, France 9 and
Germany 8) (= 0.891) and the league status
(amateurs 10, professionals 8, semi-professionals 6
and juniors 3) (P = 0.247) could not be determined.
Twenty players suffered a crown fracture, six
experienced an avulsion and one a dislocation;
68.5% of all players and coaches have already
observed an orofacial injury. Most common injuries
were eye injuries (n = 252), lacerations (n = 247)
and lip injuries (n = 157). In response to the
question ‘Have you ever observed a dental injury?’,
133 of the 653 interviewees answered yes (20.4%).
Statistical differences were found between the
countries (P < 0.001) as well as between the league
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status (P < 0.001): in France (n = 59) and Germany
(n = 47) more dental injuries were observed than in
Switzerland (n = 27). Professionals and coaches
observed among divisions most dental accidents
(Fig. 1). Crown fractures were seen most frequently
(89/142 observed dental injuries). Forty-two avul-
sions and 11 dislocations were also noted (Fig. 2).
Only 311 (47.6%) of all interviewees were aware
of the fact that an avulsed tooth can be replanted.
Statistical differences were found among the league
level (P = 0.004): adults were better informed than
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Fig. 1. Comparison of observed dental injuries according to
league level.
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enced tooth injuries.
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Fig. 3. Awareness of tooth replantation according to league
level.
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juniors (Fig. 3). No statistical differences were found
between the countries (P = 0.068). The question
‘Are you aware that immediate action is essential for
a successful outcome?’ was only answered by those
who knew that an avulsed tooth could be replanted
(n = 311). A total of 206 (66.2%) knew that the
success of replantation depends on immediate
action. Statistical differences between the countries
could not be determined (P = 0.108). Among
divisions professionals and coaches were informed
best (P = 0.001).

Thirty-three (5.1%) of 653 participants were
familiar with the tooth rescue kit (Dentosafe®;
Medice, Iserlohn, Germany), which allows avulsed
teeth to be preserved in a cytophysiological envi-
ronment. Statistical differences were determined
between the three nations (Switzerland 19, Ger-
many 11 and France 3) (P = 0.003). A total of 350
of 653 persons (53.6%) knew the dental emergency
service. The comparison of divisions showed that
adult players were better informed than young
players (P = 0.001).

Eighteen of 653 (2.8%) interviewees knew that an
avulsed tooth has to be located for legal reasons
because it is a part of the body. No statistical
differences were determined between the countries
(P = 0.118) or the league level (P = 0.449).

The life-long costs after avulsion of an anterior
tooth were estimated best in Germany with €9534
(Switzerland €8837 and France €4583) (P = 0.041).
Statistical differences at the league level could not be
determined (P = 0.867). Among divisions most of
the answers stayed within a comparable range
(Fig. 4).

A total of 599 of 653 individuals were familiar
with the mouthguard. The mouthguard was better
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Fig. 4. Estimated life-long costs for a lost anterior tooth
according to league level.
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Fig. 5. Type of known mouthguards according to league level.
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Fig. 6. Reasons for not wearing mouthguards according to
league level.

known in Germany (99.1%) and Switzerland
(97.7%) than in France (78.1%) (P < 0.001). The
results showed differences between the league level
too: among amateurs the stock mouthguard was
better known and among professionals the custom-
made version (Fig. 5). Only one individual an-
swered yes to the question ‘Do you wear a
mouthguard?” Notably the answers of only 600
players were analyzed because of their function,
none of the 53 coaches required a mouthguard.
The most frequent answer for not wearing a
mouthguard was by far (n = 472) ‘I have never
required a mouthguard’ (Fig. 6). Other reasons like
impaired communication, difficulties in breathing
or bothersome esthetics were rare. Statistical
differences between the countries and the league
status were not noted.

Discussion

This study focused on athletes and coaches active in
squash. Their interest in the survey and the
prevention of dental trauma was not good, allowing
the conclusion that the topic of prevention of dental
injuries definitely does not receive attention in the
world of squash. Squash belongs to sporting
activities with medium risk for causing dental
trauma (15). Other studies showed that the risk
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for suffering dental trauma is relatively low (23, 44,
45). This work had similar results: 4.5% (n = 27) of
all interviewees suffered from a tooth injury at
squash. However, 20.4% (n = 133) had already
seen a dental accident at squash. These numbers
show that the orofacial injury risk is increased in
squash. Almost all players who suffered from a
tooth injury told that the accident happened while
playing with amateurs. Up to 87% of all racket
injuries occur during friendly games (23). The
reason why professionals cause less dental trauma
is, besides their experience, the let rule. A let means
a repetition of a point if one player is in danger of
hurting his opponent by playing the ball in close
situations. Unfortunately many amateurs are not
aware of this protective rule. Studies showed that
amateurs suffer the most from racket injuries (16,
18, 19, 24). The reasons are less experience, bad
techniques and faster tiredness. In this study mostly
amateurs experienced dental trauma. The most
frequent dental injury was by far the crown
fracture. The increased occurrence of crown frac-
tures in squash can be traced, among other factors,
to the specific injury mechanism. Dental injuries
are mainly caused by hits to the facial area with the
racket or by collision with the opponent because of
high velocity and close contact. Because of the
rapid impulse of the impacting force, the injury
mechanism results in direct trauma, which 1is
conductive to a crown fracture. Dental accidents
often have life-long consequences. Even if crown
fractures comprise the most common dental injuries
among squash players, serious periodontal damage
after dislocation or avulsion may result in the loss of
the tooth, due to ankylosis or infection-related
resorption (46).

Less than half of all interviewed individuals knew
that an avulsed tooth can be replanted: 311 (47.6%)
of the 6353 interviewees were familiar with this type
of therapy. Only two-thirds of those (n = 206) knew
that immediate action is essential for a successful
outcome. Only 30 of 53 coaches knew about the
possibility of replanting avulsed teeth. The evidence
shows that athletes receive appropriate help regard-
ing dental injuries from their coaches (3). This
highlights the fact that not all players and coaches
are adequately informed.

The knowledge of the tooth rescue kit is rather
unsatisfactory. Only 33 (5.1%) of all interviewees
were aware of it. The tooth rescue kit represents an
important link in the rescue chain geared toward
heightening the success rate of replantation after
avulsion by supporting the regeneration of cemento-
blasts (22). The tooth rescue kit contains amino
acids, glucose and vitamins and is available for
purchase. It should be provided at public sports
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facilities in order to improve the prognosis of
avulsed teeth.

Many participants were familiar with a mouth-
guard. In Germany and Switzerland almost every
interviewee was aware a mouthguard. Among ama-
teurs the stock mouthguard seems to be better
known, whereas professionals were more aware of
custom-made mouth protection. Only one of 600
questioned players wore a protective mouthguard,
although every fifth has once observed a dental
trauma. This figure is very low. The most frequent
reason for not wearing a mouthguard was that the
player had never required a mouthguard. Other
studies showed similar results (36, 43, 47). Normally
the attitude toward mouthguard changes after
suffering dental injuries (20, 47). But no player who
suffered from a dental accident in this study (n = 27)
wore a mouthguard after the accident. In boxing, ice
hockey, American football and rugby the wearing of
mouthguard is partly regulated in the statutes;
however for squash such recommendations do not
yet exist, although squash is categorized as a
medium-risk sport (15). The significant reduction in
tooth injuries since the introduction of mouthguard
in football (48—50) ought to have a certain emulating
effect. The area of squash requires more information.
The use of mouthguards should be made mandatory
in all sports types with higher risk of orofacial injuries
(3). National sports associations as well as dentists and
sports functionaries should inform athletes about the
necessity of tooth protection. Using mouthguards can
effectively reduce dental accidents.
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