Injuries related to kitesurfing
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Abstract—~rarticipation in sporting activities can lead to injury.
Sport injuries have been widely studied in many sports including the
more extreme categories of aquatic board sports. Kitesurfing is a
relatively new water surface action sport, and has not yet been
widely studied in terms of injuries and stress on the body. The aim
of this study was to get information about which injuries that are
most common among Kitesurfing practitioners, where they occur,
and their causes. Injuries were studied using an international open
web questionnaire (n=206).

The results showed that many respondents reported injuries, in
total 251 injuries to knee (24%), ankle (17%), trunk (16%) and
shoulders (10%), often sustained while doing jumps and tricks
(40%). Among the reported injuries were joint injuries (n=101),
muscle/tendon damages (n=47), wounds and cuts (n=36) and bone
fractures (n=28). Also environmental factors and equipment can
influence the risk of injury, or the extent of injury in a hazardous
situation. Conclusively, the information from this retrospective study
supports earlier studies in terms of prevalence and site of injuries.
Suggestively, this information should be used for to build a
foundation of knowledge about the sport for development of
applications for physical training and product development.
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. INTRODUCTION

PORTING injuries are a result of excessive loading,

during a short or long time, that causes tissue failure.
Musculoskeletal stress and injuries due to excessive loading
have been studied for many sports and in many workplace
situations [1-3]. However, stress and injuries resulting from
some of the newer sports have not yet been sufficiently
studied.

Action sports such as kitesurfing are becoming increasingly
popular. In 2006 there were about 210 000 kite surfers
worldwide, and it was estimated that the number would
increase by 35-50% by 2008 [4]. The kitesurfer is attached by
lines and a harness to a kite, and uses the wind to go forward.
The force created by the wind pulls the rider along the surface
of the water on a kiteboard similar to a small surfboard.

The kitesurfing injuries reported in the literature deal
mainly with traumas or accidents [5-8]. These are often the
result of problems with the safety systems, such as the
inability to release oneself from the kite [9, 10]. A prospective
study showed that the most common sites of injuries in
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kitesurfing are the foot and ankle complex, followed by the
head, knees and thorax [6]. The injury rate has been
estimated to be 7.0 injuries per 1000 hours during practising,
whereas during competitions, the estimate was more than
twice this: 16.6 injuries per 1000 hours of competition [6].
The physiological demands and characteristics of Kitesurfing
have been described in a recent study by Vercruyssen et al.
(2009). They came to the conclusion that crossing
(transportation over the surface of the water) requires work of
moderate intensity, i.e. 81% of maximum oxygen
consumption (VO,me), involving a mainly static body
position, similar to that in Laser sailing and windsurfing.
They also found that those with a higher value of VO;max
showed a better performance in crossing, and hence suggested
that increased physical training could enhance the
performance of kitesurfers [11].

To complement the material currently available in the
literature, a more recent study of injuries related to
kitesurfing is needed. The overall purpose of this study was
thus to obtain an overview of kitesurfing with respect to
injuries and their causes. The specific goals were: (i) to
identify the most common injuries among kitesurfers, (ii) to
identify the parts of the body most often exposed to injuries,
(iii) to elucidate which elements of kitesurfing that cause
injuries.

I1. METHODS

A. Data collection

Data was collected using a web-based questionnaire. All
subjects participating in the study were competent at an
intermediate level of kitesurfing, or better. Intermediate level
was defined as being able to travel upwind and perform
controlled jumps with the kite. Their kitesurfing experience
varied from one to ten years, and both competitive and
recreational Kitesurfers participated. Subjects from all over
the world completed the web-based questionnaire.

The questionnaire was distributed as an open web
questionnaire in English in order to reach Kkitesurfers
worldwide. It was constructed using Quicksearch Dialog
Manager™ and developed from guidelines for the design of
web questionnaires [12, 13]. The questionnaire was available
for three months (11 July to 11September 2008), via
www.hh.se/kiteproject. This site was linked from kitesurfing
forums, such as kiteforum.com, kitesurferen.dk, aksa.com.au
and fksa.org.

The questionnaire took about ten minutes to complete, and



contained questions about; (i) general information, (ii)
physical activity, (iii) muscular stress, (iv) discomfort and
pain, and (v) injuries, chosen from a list of musculoskeletal
injuries and classified in terms of severity (mild, moderate,
severe, catastrophic). Injury scales were adopted from earlier
studies [14, 15].

The information about muscular stress, discomfort and
pain was used for a parallel study of experienced
musculoskeletal stress while kitesurfing. A total of 347 had
started the web questionnaire and it was completed by 206
international kitesurfers. Of the 206 respondents, 17 were
female, 188 male and the sex of one person is not known.
Their ages ranged from 16 to 62 years with a mean of 30.8,
s=8.6 years, and the period they had practised the sport
ranged from 1-10 years, with a mean of 4.1 years, s=2.5
years).

B. Statistical analysis

For statistical analysis of the questionnaire data, frequencies
were analysed and presented as number of respondents. The
Mann-Whitney U-test was used for statistical testing of non-
parametric variables, with p<0,05 regarded as significant.
The statistical analyses were assessed using SPSS version
17.0 (Statistical Packages for Social Sciences).

I1l. RESULTS

A.Frequencies

The number of injuries reported by the 206 respondents is
given in Table I. Thirty-eight percent of the respondents had
sustained one or more severe injuries during the past year. In
total, 251 injuries were reported on 112 injury occasions. This
results in a mean of 2.2 injuries for each occasion.

Most injuries occurred while performing a jump or trick
(n=102) due to poor landings or falls. In 75 of these cases the
respondents also stated that environmental factors had
contributed to their injury, for example, shallow water, gusty
winds or choppy water. It was also reported in 76 cases that

the equipment affected the extent of the injury, e.g. one foot
slipped out of the strap, a cut by the fin, the kite continued to
pull after falling, or the harness pressed against the thorax.
Use of protective gear (helmet or impact vest) was reported as
used at least sometimes by 40% of all respondents and by
40% of the group of injured respondents at the time of injury.
The results show a general injury rate of 5.9 injuries per
1000 hours of kitesurfing, based on the respondents’ own
estimation of the time they spend on the water. The 79
injured respondents specified the injury sites as presented in
Table 11l. The most common site for injury was the lower
extremity, counting for 45% of the specified locations.
Injuries located to
trunk were rib fractures or muscle strains.

TABLE |
REPORTED INJURIES FOR THE 206 RESPONDENTS
Number of injuries Number of

respondents (n)
No injury 127
One injury 54
Two injuries 17
More than three injuries 8

There were 36 respondents reporting wound/laceration/cut
as injury. Most of these were of a mild or moderate degree of
severity (n=30), however five severe and one catastrophic
incident of this kind were reported. Twenty-eight respondents
had sustained bone fractures, 16 anterior cruciate ligament
ruptures, 19 other ligament ruptures, 21 ligament strains, 15
meniscus ruptures, 16 joint dislocations and 14 other joint
injuries. Ten tendon ruptures were reported, 18 muscle
ruptures and 19 muscle strains. Fourteen reported internal
bleeding, 10 skull injuries and 15 other injuries (Table II).
Among the injuries classified as ‘Other’ injuries were ear
problems, broken fingers, rib injuries and inflammation.

TABLEI
SELF-REPORTED INJURIES (N=251) AND THEIR CAUSE

Type of injury Bone Joint Muscle/ Internal Skull Wound/ Other
fracture injury tendon bleeding injury laceration/  (n=251)
(n=251) (n=251) damage (n=251) (n=251) cut
(n=251) (n=251)
Number of injuries 28 101 47 14 10 36 15
Jump or trick 14 41 14 5 2 16 10
Environment 11 29 10 4 2 15 4
Tiredness 1 6 5 1 1 3 1
Other 8 17 17 4 5 12 2
Related to equipment 14 24 16 3 3 11 5




TABLE Il
INJURY SITES AS REPORTED BY RESPONDENTS

Region Injured respondents Percentage
(n=79) (%)
Head 4 41
Neck 1 1.0
Trunk 15 15.3
Shoulders 10 10.2
Arms 8 8.2
Hip/Thigh 4 4.1
Knee 23 23.5
Foot/Ankle 17 17.3
Other/unknown 16 16.3

Note: Some respondents have reported more than one injury site.

B. Injured versus non-injured practitioners

Experience (years of practice) was related to the risk of
being injured (Figure 1). Those with less experience (1-3
years) had sustained relatively more injuries (p<0.01,
Z=-2.88), than those in the two other groups (4-6 and 7-10
years’ experience). Though, the group with 1-3 years’
experience had a lower rate of injury than the total group, i.e.
2.7 injuries per 1000 hours of kitesurfing.
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Fig. 1 Respondents with less experience (1-3 years) reported a
higher number of injuries than respondents with longer experience.

There was a significant difference in injuries between the
respondents who were able to perform advanced tricks and
those who could not (Figure 2). Respondents who could not
perform advanced tricks reported relatively more injuries
during the past year (p<0.01, Z=-2.92)
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Fig. 2 The respondents who were able to perform advanced tricks
were injured to a lesser extent than who could not.

The prevalence of injury was significantly lower among
those who claimed they warmed up “sometimes” or “often”,
than in those who did not, as can be seen in Figure 3 (p<0.01,
Z=-4.36).

Wammup or not

W ves
Eno

§

§

Number of persons

§

Injured Nor-injured
Injured and non-njured

Fig. 3 Respondents who stated that they did not warm up
sometimes or often had relatively more injuries than those who did.

No differences were seen between the respondents who
claimed they normally performed other types of physical
training and those who did not, in relation to being injured or
not. Neither were there any differences in injuries depending
on how many hours they spent on the water each year.

IV. DISCUSSION

The aim of this study was to gain an overview of injuries
that occur in Kitesurfing based on the practitioners’ own
experiences. Some elements of kitesurfing place considerable
mechanical stress on the musculoskeletal system. In some
cases, these forces are of such an extent or applied in such a
manner that severe injury occurs.

A.The causes of injury

Provided the wind is stable, and the wind speed is within
the limit for a particular practitioner without causing
problems for the size of Kite being used, the risk of injury
while crossing appears to be low. The results of this study
showed that jumps and tricks were the most hazardous
elements in kitesurfing. However, greater experience and
warming up before a session reduced the risk of severe injury.
Also, one should be aware of environmental factors and the
inability to control some of them, and try to avoid tiredness,
which increases the risk of sustaining an injury, which has
also been suggested by other authors studying the sport [5-8,
10]. The fact that high speed, one foot slipping out of the
strap, a gust in the middle of a jump, landing on a wave or
chop, or something going wrong with the equipment can
occur, shows that both uncontrollable and controllable factors
are associated with the sport. The risk of injury can be
reduced by preparing oneself through specific physical
training, the use of safety equipment and product
development.



As in many other sports where landing after jumps is
important for performance, kitesurfing seems to be a sport in
which injuries occur mainly in the lower extremities [16-19].
Almost half (43%) of the injuries reported in the
questionnaire were located in this region of the body, many of
them in joints. Comparing Kkitesurfing with wakeboarding
seems to be relevant since ACL ruptures and shoulder
dislocations appear to be the result of unsuccessful tricks and
jumps. This was especially common among athletes at higher
levels according to an earlier study of wakeboarding [17].
This could not be supported by the findings from this study
for kitesurfing, where higher level athletes seemed to be less
injured than those who could not perform advanced tricks. A
contributing factor for this could be the technical skills, since
an unstable body position upon landing causes a possible risk
of injury, since uncontrolled, high-speed motion is more
likely to lead to unfavourable positions of the extremities and
joints [20], or the more hours spent on the water for the less
skilled practitioners.

Letting go of the bar while kitesurfing causes the kite to
loose power, to which extent depends on the type of kite being
used. No respondents in this study reported injuries resulting
from not being able to release themselves from the kite. In 76
of the responses to the questionnaire, equipment contributed
to the seriousness of the injury. It has been reported
previously that not being able to release oneself fully from the
kite in dangerous situations was a risk factor in kitesurfing
[6]. However, all modern Kites have a quick-release system so
the kitesurfer can free him- or herself of the kite in the case of
an emergency [9], and the new bow kites will depower as
soon as the practitioner lets go of the bar.

B. Injury rates

The injury rate of 38% derived from the responses to the
questionnaire is similar to that in previous studies. [6]
reported that 39% of their respondents were injured during
the study period. Our value should be interpreted with caution
due to the limited knowledge on the exact population in this
study. When comparing the injury rate in relation to the
number of hours spent Kitesurfing, the results of this study
also agree with those of earlier studies. A study from the
Australian kitesurfing association (AKSA) study reported 5.4
injuries per 1000 hours of kitesurfing [21], and Nickel et al.
(2004) reported 7.0 injuries per 1000 hours. The respondents
in this study were estimated to have had 5.9 injuries per 1000
hours. Nickel et al. found the rate to be almost doubled during
competition [6], which, however, could be due to a more
thorough follow-up. In retrospective studies such as the
present one, it is well known that the subjects might not have
been able to accurately estimate the number of hours spent
kitesurfing over the period of a year, which means that
calculations of the injury rate may be somewhat uncertain.
However, it is not unreasonable that an intermediate level

kitesurfer will have a risk of sustaining an injury around five
to seven times per 1000 hours of practising. The results of
this study indicated a higher risk of injury to the practitioners
who were not as experienced, while the same group actually
had a lower rate of injury per 1000 h of practising. The
reason for this may be that those with less experience spend
more time practising and hence sustain a greater number of
injuries.

C.Methodological considerations

The reason for choosing a retrospective approach for this
study was to obtain an overview of the specific area with
focus on injuries and their causes. A prospective study would
have been more suitable for obtaining more detailed
knowledge concerning injury rate and the nature of injuries,
as has been done in the past [6, 21]. However, this
retrospective study has shown the importance of gathering the
practitioners’ experiences and knowledge about the sport and
its nature. The findings complement the few studies that have
already been carried out within this area, and can be used to
introduce new scientific perspectives to the sport of
kitesurfing [5, 6, 10, 11, 22]. We are aware that the data
collected in retrospective studies are subject to some
uncertainty, which was another reason for collecting data
with different methods in different populations.

A web-based questionnaire was chosen instead of a printed
form mainly because it offers the possibility of gathering data
worldwide at a reasonable cost. Also, it reduces the personal
contact and influence of the researcher on the respondent.
The questionnaire was designed to be easy and fast to answer,
which is an important factor when gathering a comprehensive
amount of reliable data [12, 13]. The target group of
kitesurfers were expected to be experienced and frequent
users of internet, since the nature of the sport requires both a
certain financial status (for buying equipment) and the ability
to check coming events and weather forecasts, etc. online.

It is impossible to estimate the effects of non-response bias,
since there is no way of finding out exactly how many people
saw the advertisement concerning the questionnaire and how
many of these actually chose to answer it. Over half (59%) of
those opening the web-based questionnaire completed it.
Other web-based questionnaires used in retrospective studies
have had participation rates of around 30-33% [14, 23], and
the same concerns about the validity of the results have been
addressed. Data collection via web-based questionnaires is a
fairly new method, and has previously been used for
commercial purposes. It offers great opportunities in reaching
large and widespread survey groups, providing they have
access to the internet [12]. According to many studies of the
methodology employing web-based questionnaires lack of
internet availability is one of the major biases for open web
surveys [12, 23-26]. We considered a web-based
questionnaire to be the most cost-effective alternative for an



international retrospective study of this kind. It was successful
in this study in terms of reaching the target population, but
we cannot be totally sure that those answering the
questionnaire truly represent the target group.

In the study group, kitesurfing competence ranged from
intermediate to competitive. It is therefore likely that the
participants will have different experiences of the
biomechanical loads while Kitesurfing, as well as different
injury patterns, since the physical requirements differ
depending on the level of kitesurfing. It is also difficult to
know whether those who chose to complete the questionnaire
differed from those who did not, for example, regarding the
number of injuries. On the other hand, those who have
suffered an injury may no longer be participating in the sport
and are therefore less likely to visit kitesurfing-related web
sites. We believe that the mismatch in terms of gender is
representative of Kitesurfing practitioners, as the same
pattern, with very few females, has been found in other
studies, e.g. Nickel, et al. (2004), who had ten females out of
235 participants.

V.CONCLUSION

o Kitesurfing is a sport where injuries occur to an extent of

5-7 times per 1000h of practising during recreational
kitesurfing, according to this and earlier studies.

e The lower extremities (knee and ankle) were the most
frequent locations of injury, but rib fractures and shoulder

injuries were also reported.

e Jumps and tricks were associated with about 50% of the
injuries reported in this study and many were also

influenced by environmental factors or equipment issues.

e Physical, environmental and mental factors determine the

practitioner’s ability to perform well and avoid injury.

Many of these factors cannot be controlled, but specific
physical training, practising techniques and being aware of

environmental conditions have positive effects on both
performance and avoiding injury.

e This information can provide a foundation for further

studies of kitesurfing and complements the earlier studies.

A prospective study of kitesurfers of different levels of
competence would be useful to obtain more detailed
information on injuries and their causes, connected to

specific elements of kitesurfing.
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