
Dental injuries in mountain biking – a survey in
Switzerland, Austria, Germany and Italy

Accident-caused dental injuries are found in the perma-
nent dentition of children and adolescents in 20–35%
(1–5). Sport activities such as mountain biking, inline
skating, skateboarding, and aggressive contact sports
increase the risk of dental trauma (6). Upper incisors
are the most predisposed teeth to injuries (52–90% of
all trauma cases) because of their location. Most
frequently uncomplicated crown fractures are experi-
enced (44–62.5% of all dental trauma cases) (7–11).

Accidents with mountain bikes often cause injuries as
a consequence of hard fall on uneven ground. Knee and
skin injuries as well as injuries to shoulders and arms are
frequently occurring (12). An Austrian study surveyed
tooth and jaw injuries of 502 bicyclists and 60 mountain
bikers (13). Cycling injuries amounted to 10.3% of all
injuries, 31.0% of all sports injuries, and 48.4% of all
traffic accidents. Mountain bikers suffered from 55.0%
facial bone fractures, 22.0% dentoalveolar injuries and
23.0% soft tissue injuries. More serious injuries resulted
from mountain biking than from cycling. The dominant
fracture site in bicyclists was the zygoma (30.8%),
whereas mountain bikers obtained impressive 15.2% Le
Fort I, II and III fractures. Condyle fractures were more
common in bicyclists with 18.8% as opposed to 10.8% in
mountain bikers (13). As of date, no data regarding
tooth injuries in mountain biking have been provided.

To some extent, wearing a mouthguard is regulated in
the statutes of professional sports. However, for recre-
ation and school sport activities, such recommendations
are rare. In addition, it is discussed, whether it is possible
to reduce not only dental trauma, but also severe injuries
such as concussion, brain bleeding and injuries of the
head and neck area by wearing a mouthguard (14–26).
However, among athletes there are different reasons for
not wearing a mouthguard. Most of them do not
recognize the necessity of wearing one (27–32). Others
anticipate problems in verbal communication, poor
retention, breathing difficulties and disagreeable esthetics
(6, 19, 21).

Mountain biking is commonly exercised in the coun-
tryside, with dental services being less available because
of the distance. Therefore, in case of an avulsion,
replantation may be delayed for several hours. Thus,
cell-physiological storage of avulsed teeth is essential
prior to replantation. Dry storage of avulsed teeth
rapidly leads to cell death in the periodontal ligament
adhering to the root. This process can only be slowed
down and not altogether prevented by storage in certain
media, such as milk, saline, or saliva. Thus, storage
under such conditions is limited to short periods of time
(33–37). Only special cell culture media like Dentosafe�

(Medice, Iserlohn, Germany) maintain vitality and
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Abstract –Mountain biking is considered an extreme sport, causing not only
head and neck injuries, but also injuries to every part of the body. Using
standardised interview, the aim of this work was to survey the frequency of
dental injuries in mountain biking, as well as the behaviour of athletes after
experiencing dental trauma, depending on their intensity level. Furthermore,
habits of wearing helmets and mouthguards as well as knowledge about the
tooth rescue kit were investigated. A total of 423 male mountain bikers from
Germany, Italy, Austria and Switzerland were surveyed for this study, including
50 juniors from Switzerland. 27 athletes (5.7%) had endured tooth accidents in
mountain biking. Only 246 (52%) were aware of the fact that avulsed teeth can
be replanted, and only 30 individuals knew about the tooth rescue kit (6.3%).
71.9% (n=340) were familiar with mouthguards; however, only 21 individuals
(4.4%) used mouthguards while mountain biking. The results show that where
mountain biking is concerned, more information about prevention is required.



proliferative capacity of the cells in the periodontal
ligament for extended periods (36, 38). In a clinical
study, immediate replantation, the extraoral mainte-
nance (duration of dry or wet storage) as well as the
maturity of the roots significantly aided periodontal
healing in a multivariate analysis (39). Thus, the tooth
rescue kit has to be rapidly available, whenever avulsions
take place, to improve healing after replantation (40).

The aim of this work was to investigate the frequency
of dental accidents in mountain biking, wearing habits of
mouthguards, and knowledge about the tooth rescue kit
Dentosafe� (38).

Materials and methods

The data of 473 mountain bikers from Germany, Italy,
Austria and Switzerland were surveyed by standardized
interview. The questionnaires were analyzed on the basis
of nation and intensity level (professional, amateur,
junior) (Table 1). All juniors were Swiss, and their results
were part of the Swiss data also in the international
comparison. The interview contained 15 questions about
tooth injuries, tooth replantation, awareness of the tooth
rescue kit as well as habits of wearing a helmet and a
mouthguard (Table 2). This questionnaire had already
been used in previous studies on sports-related dental
injuries and their prevention (29–32). The interviewer
was always the same person who interrogated each
athlete individually. Age, nation and intensity level of
each athlete were recorded at the beginning of the
investigation. The interviews took place at international

mountain bike competitions in Switzerland without
participation of foreign juniors. Level of statistical
significance was set at P < 0.05. Statistical analyses
were performed with the Fisher’s Exact Test. (spss/win

13.0, SPSS Inc., Chicago, IL, USA).

Results

In this study, 158 Swiss athletes (including 50 juniors),
107 Austrians, 104 Germans and 104 Italians were
surveyed. The average age altogether was 30.8 years
(9–66 years). Out of 473 interviewed individuals, 251
(53.1%) experienced injuries (other than tooth injuries)
caused by an accident related to mountain biking.
Statistically significant differences could be determined
between the intensity levels (P < 0.0001); professionals
suffered more injuries (68.1%) than juniors (50.0%) or
amateurs (39.4%). Also the comparison between nations
showed statistically significant differences (P = 0.005);
most injuries were noted in Austria (66.4%), least in
Switzerland (44.3%).

Most common injuries were contusions (37.0%),
lacerations (29.0%) and head injuries (11.0%). Of all
questioned participants, 25.4% had witnessed mountain
bike accidents resulting in dental trauma before. Twenty-
seven individuals (5.7%) had experienced dental trauma
themselves (Fig. 1). Two of the athletes had injured two
teeth (n = 29): each of them one dislocation and one
crown fracture. Juniors experienced more injuries
(n = 5, 10.0%) than amateurs or professionals. How-
ever, no statistically significant differences were found
between intensity levels (P = 0.137) or nations
(P = 0.486).

Crown fractures were the most frequent tooth injury
(n = 20, 4.2%, 11 in professionals, five in amateurs, four
in juniors). Dislocations (n = 5, 1.1%, one in profes-
sionals, three in amateurs, one in juniors) and avulsions
(n = 4, 0.8%, two in professionals, two in amateurs)
occurred less. After tooth injury, 10 of 14 professionals
(71.4%), five of eight amateurs (62.5%) and two of five
juniors (40.0%) continued mountain biking despite the
accident. Thirteen of them experienced a crown fracture
and four a dislocation. All athletes who dislocated a
tooth stopped the exercise or competition immediately.

To the question ‘Are you aware that avulsed teeth can
be replanted?’ 246 individuals (52.0%) answered yes.
Only minor differences were found: amateurs were
informed slightly better (118/216, 54.6%) than juniors
(26/50, 52.0%) or professionals (102/207, 49.3%). Only
30 bikers (6.3%) were aware of the tooth rescue kit,
whereas 443 individuals (93.7%) were not. German
athletes were better informed than the others with 10.6%
being aware of the kit in comparison to 8.4% of the
Austrians, 4.4% of the Swiss and 2.9% of the Italians.

Not all athletes visited a dentist after their dental
accident (Fig. 2). No statistical differences were noted
considering intensity levels and nations (P = 1,
P = 0.185). Only two professionals (14.3%), four ama-
teurs (50.0%) and two juniors (40.0%) immediately went
to see a dentist. All other injured athletes consulted a
dentist with a 1-day delay at the most. Type of tooth
injury proved important where the immediate consulta-

Table 1. Interviewees in Switzerland, Austria, Germany and
Italy

Prof./Semi-prof. Amateurs Juniors Total

Switzerland 53 55 50 158

Austria 53 54 – 107

Germany 50 54 – 104

Italy 51 53 – 104

Total 207 216 50 473

Table 2. Questionnaire

1. Have you ever suffered from a serious injury in mountain biking?

2. If yes, what kind of injury? (fracture, laceration, contusion, head

injury, jaw fracture)

3. Have you ever suffered from a dental injury in mountain biking?

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

5. Have you continued competition after the injury?

6. Have you visited a dentist?

7. When did you visit the dentist?

(immediately, on the same day, after a day)

8. Have you ever observed a dental injury in mountain biking?

9. Are you aware that avulsed teeth have to be retrieved?

10. Are you aware that avulsed teeth can be replanted?

11. Do you know the tooth rescue kit? (Dentosafe
�

)

12. What kind of helmet do you wear?

(normal helmet, helmet with lower jaw protection)

13. Do you know a mouthguard?

14. Do you wear a mouthguard?

15. If not, why? (not necessary, esthetics, breathing,

communication, costs)
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tion of a dentist was concerned: three of four athletes
with an avulsed tooth immediately went to see a dentist.
In comparison, only five of 20 crown fractures were
shown to a dentist immediately after the accident, and
none of the five athletes with dislocation (one in

professionals, three in amateurs, and one in juniors)
consulted a dentist.

The results on helmet design showed that helmets
without jaw protection were used more commonly than
helmets with jaw protection at all intensity levels (86.5%)
(P = 0.029). A total of 340 athletes (71.9%) knew about
mouthguards (Fig. 3). Depending on the intensity level,
clear statistical differences were shown (P < 0.0001):
80.7% professionals, 66.2% amateurs and only 60%
juniors were familiar with it. Only 21 of 473 individuals
(4.4%) wore a mouthguard while mountain biking
(Fig. 4). Most of them were professionals (7.2%),
followed by juniors and amateurs. Furthermore, the
comparison of the nations also showed statistically
significant differences (P = 0.006): Germans used
mouthguards most commonly (7.7%), whereas none of
the Italians had. Most athletes were of the impression
that a mouthguard is unnecessary during mountain
biking (46.2%), and many believed that it would create
breathing difficulties (38.3%) (Fig. 5). Disagreeable
esthetics was seldom mentioned (6.8%).
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Fig. 1. Comparison of suffered tooth inju-
ries according to intensity level and nation.
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Fig. 2. Time that elapsed after accident when visiting a dental
emergency unit depending on intensity level.
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Fig. 3. Awareness of mouthguards accord-
ing to intensity level and nation.
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Discussion

This study focused on the frequency of mountain biking-
associated orofacial injuries, as well as on the knowledge
about and the use of mouthguards and tooth rescue kits.
Although a fourth (25.4%) of the questioned individuals
had already witnessed someone else experiencing dental
trauma, and 27 individuals (5.7%) had already experi-
enced tooth injuries themselves, only a minority (4.4%)
used mouthguards. The most frequent reason given for
not wearing a mouthguard was that the athletes had not
yet acquired one (46.2%). Similar results were reported
for other sports as well (29–32). Studies on sports
showed that the attitude towards mouthguards changed
after having experienced a dental accident (27, 28).
However, this study could not confirm this among
mountain bikers. Juniors experienced most tooth injuries
(5/50, 10%) and were not as well informed about
mouthguards as amateurs or professionals. Yet, pre-
ventive measures are especially necessary at this level. An
astonishing finding was that juniors had experienced
more dental trauma than professionals – the interviewed

professionals were once young, and surely had been
active for much longer periods of time than the juniors
who participated. Nevertheless, this may be explained by
the athletes forgetting tooth injuries they had experi-
enced when they were young, or by them developing a
more aggressive racing style in recent years (6). Addi-
tionally, the professionals had more frequently worn
mouthguards, which may further explain these results.

Most of the professional athletes continued to
participate in mountain bike competitions even after
having experienced tooth injuries (71.4%). Only few
athletes experienced avulsions (4/473, 0.8%), and those
who did, stopped competing; three went to see a dentist
immediately, one with some delay, but still on the same
day. The necessity of treatment was obviously known.
Regarding knowledge about replantation after avulsion,
246 athletes (52%) were aware of the fact that avulsed
teeth can be replanted, 48% however were not.
Amateurs were best informed (54.6%). Even juniors
were better informed than professionals. To improve
prevention and treatment outcomes of dental injuries, it
would be of a great importance to fill these gaps of
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information among athletes and coaching staff. Fur-
thermore, the results of this study are even more
disturbing when considering the existence of the tooth
rescue kit (n = 30/473, 6.3%). The best results came
from Germany (10.6%) because of the fact that the
tooth rescue kit was available there earlier than in
Austria (8.4%) and in Switzerland (4.4%). On the other
hand, because of its availability in every Austrian
primary school, the Austrians were better aware of
Dentosafe� than the Swiss participants. The tooth
rescue kit is not yet available in Italy (awareness 2.9%).
By supporting the preservation of cementoblasts, the
tooth rescue kit plays the most important role in the
tooth rescue chain and the success rate of replantation
increases significantly (40). Mountain biking commonly
takes place some distance away from dental services,
which makes immediate consultation of a dentist
impossible. The consequence of not knowing what to
do with avulsed teeth is that they are likely to be
transported in an unphysiological way leading to cell
death and loss of a tooth. Sometimes teeth are even left
behind at the place of injury (33–39).

The use of mouthguards should be enforced in all
sport types facing a higher risk of orofacial injuries, such
as mountain biking. National sport associations, den-
tists, and sport functionaries should commit to the
challenging task of informing athletes about the necessity
of tooth protection. Awareness of mouthguards and
their frequent use can effectively reduce dental accidents
or improve their treatment outcomes in mountain biking
and possibly in other sports as well.
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24. Mischkowski RA, Zöller JE. Mundschutz zur Vorbeugung von
sportbedingten Zahn-, Mund- und Kieferverletzungen. Sportv-
erletz Sportschaden 1998;12:152–61.

25. McCrory P. Do mouthguards prevent concussion? Br J Sports
Med 2001;35:81–2.

26. Labella CR, Smith BW, Sigurdsson A. Effect of mouthguards
on dental injuries and concussions in college basketball. Med
Sci Sports Exerc 2002;34:41–4.

27. Bolhuis JH, Baarda DB, Leurs JM, Flögel GE. Dental and
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