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Introduction

Alpine skiing is a very popular sport worldwide but has a sig-
nificant risk of injury. Modern preventive procedures enhanced 
by the emergence of equipment and skis of better quality as well 
as today’s skiing technique, have significantly reduced the total 
number of injuries [1]. Alpine skis have changed a lot in the last 
few decades. Carving skis have brought the most changes, such 
as length, width and sidecut radius [2]. In the early 2000s, these 
skis were found to contribute to a greater risk of anterior cruci-
ate ligament injuries, due to the more severe knee injuries being 
reported since these changes have been introduced [3]. On the 
other hand, Haaland et al. [1] found a lower rate of injuries in 
the three seasons after the new ski regulation (the 2012/2013 In-
ternational Ski Federation Alpine World Cup season) compared 
with the six seasons before. 

In order to develop efficient strategies in preventing these 
injuries, a comprehensive model of the causes of injuries should 
be used. Internal and external factors should be considered, 
such as course setting, weather and snow conditions, skier’s 
technical errors and equipment that contributes most to inju-
ries [4, 5].

According to the data of the International Ski Federation 
Injury Surveillance System, during the winter season every 
third competitor of the World Ski Cup sustains an injury. The 
absolute injury rate totals 36.2 injuries per 100 World Cup com-
petitors per ski season, the occurrence is higher for male skiers 
39.7 and lower for female skiers 31.9 [6]. Injuries in slalom were 
found to have increased by 4.9 injuries/1000 runs, giant slalom 
9.2 injuries/1000 runs, super-giant slalom 11 injuries/1000 runs, 
downhill 17.2 injuries/1000 runs. However, when taking into ac-
count the number of injuries in relation to time, i.e. hours spent 
skiing, all disciplines proved to be equally dangerous at the 
World Cup level [7]. As many as 45% of all injuries in the World 

Cup occurred during official competitions or world champion-
ships, while only 25.1% during training on the snow [8, 9]. Most 
commonly, they involve knee injuries, i.e. a complete rupture of 
the anterior cruciate ligament [8]. The most common moment 
of injury for competitors is during turns and landing, i.e. imme-
diately after jumps. The most common site of injury is the last 
quarter of the racetrack (46%). Contact with the gates during 
competitions, directly or indirectly, contributes to up to 30% of 
injuries. Head and upper body injuries are mostly (96%) associ-
ated with collisions/accidents, while knee injuries (83%) occur 
during skiing or falling [10]. 

After an injury, athletes often have a fear of re-injury [11], 
and this fear can be blocking in activities [12], so we are talking 
about a phobia – an excessive and persistent fear of a situation 
or object that is not in fact dangerous. Although people often 
realize that this is not rational, such fear leads to a strong desire 
to avoid such situations. They may dismiss or ignore their fears 
when they find themselves in a “safe” place; however, they con-
tinue to believe that they are really threatened when faced with 
what is the object of their fear. Phobias, in comparison to other 
fears, are not adaptive and incapacitate a person because they 
interfere with regular activities [13]. Kinesiophobia or a “fear of 
movement” is a condition in which an individual experiences 
a fear of physical movement and activity as a result of feeling 
susceptible to injuries [14] or recurrent injuries [11, 12, 15]. Fear 
of reinjury, which is very similar to kinesiophobia, could be the 
main reason for reduction in sport activity [15]. It may prevent 
a return to sport even when the symptoms and tissue injuries 
are completely resolved [12], through the generation of postural 
dysfunction due to the formation of compensatory movement 
mechanisms that could cause the imbalance of the body and its 
segments [16] with the potential threat of increased load and 
strain on structures that have not sustained any injuries [17]. 
Considering the frequency of injuries among top-level skiers, 
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it is reasonable to expect they would have kinesiophobia, even 
though according to the available literature no research about 
the appearance of kinesiophobia among this group has been 
found.

The aim of the research was to examine the level of kinesio-
phobia in skiers who have sustained knee injuries. 

Material and methods

Subjects
The research was conducted on a sample consisting of 33 

alpine skiers (22 female and 11 male skiers) from Croatia, Slove-
nia, Serbia and Montenegro. The mean age of the subjects was 
24 years, with a standard deviation of 7.391. The subjects have 
been engaged in competitive skiing for an average of 14.7 years, 
with SD = 5.4, ranging from 6 to 30 years.

Procedure
The data were collected via the Internet, with prior instruc-

tions and explained purpose of the research, using Google tools. 
The survey was conducted through December 2019 and January 
2020, and the data were collected anonymously, meeting the 
ethical standards. All subjects understood the details of the 
study procedure since they were notified of the research in a 
message sent through email or Facebook. All participants gave 
their informed consent according to the protocol approved by 
the examiner. The sample was formed using the snowball sam-
pling where a link to the research was sent to several partici-
pants who the researchers knew were top skiers that had sus-
tained injuries, and they were asked to pass the link on to other 
referrals having similar traits.

Instrument
The part of the instrument compiled for the purposes of this 

research consists of 12 questions related to sociodemographic 
data, such as age, gender, and questions regarding skiing (years 
of experience in skiing, the disciplines they have engaged in or 
are engaged in and their dominant discipline, the number and 
type of injuries and knee surgeries they have had and wheth-
er they are still actively skiing). Two more questions have been 
added: health self-assessment (1 – poor, 5 – excellent) and com-
parison of one’s health condition with the previous year, where 
a higher result means a better health condition (1 – much worse 
than a year ago, 5 – much better than a year ago).

The second part of the instrument refers to the Tampa scale 
for kinesiophobia (TSK) consisting of 17 items [18]. It examines a 
condition in which a subject has a fear of physical movement or 
activity as a result of feeling susceptible to injury or recurrent in-
juries. These are closed-type questions, and the answers offered 
range from 1 – fully disagree to 4 – fully agree. It is possible to 
include two subscales on the TSK, specifically activity avoidance 
and somatic focus, which is called pathological somatic focus 
in the literature. Activity avoidance is a subscale that contains 
8 items, and reflects the belief that increased activity can result 
in the re-occurrence of injuries or increased pain [19]. Somatic 
focus is a subscale that includes 5 items, and represents basic se-
vere and medical problems. According to the instructions [20], 
the four items are recoded so that a higher score always reflects a 
more pronounced kinesiophobia. The questions describe a con-
dition in which the subject has a fear of physical movement or 
activity as a result of feeling susceptible to injuries or recurrent 
injuries, for instance: My body is telling me I have something 
dangerously wrong, or It’s really not safe for a person with a con-
dition like mine to be physically active.

Statistical analysis 
The Shapiro-Wilk test was performed for testing the nor-

mality of distributions of subscales and total score of Tampa 
scale. The Shapiro-Wilk test did not show statistically signifi-
cant deviations from the normal distribution; P value for total 
score was 0.141, for activity avoidance P was 0.857, and for so-
matic focus 0.618.

Statistical analysis was performed with the SPSS software, 
version 23.0 (SPSS Inc., Chicago, IL, USA). The level of statisti-
cal significance was set at p ≤ 0.05.

Results

The study was conducted on 33 skiers, of whom 66.7% were 
women and 33.3% were men. The data related to the skiing ex-
perience of the subjects and their injuries are shown in Table 1.

Figure 1 shows that 30.3% of the subjects had only one knee 
injury and that in 69.7% of the cases the injury reoccurred.

The injury to the anterior cruciate ligament (ACL) is the 
most common one, however, with concomitant injuries to the 
meniscus and other parts of the knee with 36.4% (posterior cru-
ciate ligament, medial and lateral collateral ligament, and car-
tilage). Independent ACL injuries are present with 21.2%, while 
the ACL injury combined with the meniscus is more common 
with more than 24%. The ACL injury combined with another 
knee injury makes up only 6.1%, while the meniscus injury com-
bined with another type of injury totals 12.1%. This leads us to  
a conclusion that most skiers’ knee injuries occur due to the 
rupture of the anterior cruciate ligament and the meniscus.

Out of a total of 33 skiers, 5 engage only in technical disci-
plines, slalom and giant slalom. Twelve subjects also engage in 
super-giant slalom in addition to technical disciplines, and 16 
skiers (the majority) engage in all disciplines, meaning both the 
technical and fast ones.

The dominant discipline among the skiers surveyed (Fig. 
2) shows that technical disciplines are dominant with a total of 
91%.

The results of the TSK are shown in Table 2. The results 
are ranked from the answer with the lowest mean value, i.e. the 
question with which the subjects agree the least (this is also the 
question with the least pronounced kinesiophobia) to those 
they agree with the most. 

Table 1. Skiing experience and injuries of skiers (n = 33)

Mean Median SD Min Max
Years of skiing experience 14.7 14 5.4 6 30
Number of knee injuries 2.45 2 1.9 1 11

Figure 1. Number of knee injuries in skiers (n = 33)
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Table 2. Descriptive parameters for items of TSK for skiers (n = 33)

Items of Tampa scale for kinesiophobia Mode Mean SD

1 I can’t do all the things normal people do 
because it’s too easy for me to get injured 1 1.52 0.712

2 It’s really not safe for a person with a condi-
tion like mine to be physically active 1 1.58 0.867

3 If I were to try to overcome it, my pain would 
increase 1 1.67 0.736

4 I’m afraid that I might injury myself if I 
exercise 1 1.82 0.769

5 My body is telling me I have something 
dangerously wrong 1 1.91 0.914

6 I am afraid that I might injure myself acci-
dentally 2 1.97 0.810

7 My pain would probably be relieved if I were 
to exercise 1 2.00 1.031

8 My accident has put my body at risk for the 
rest of my life 1 2.03 0.984

9 People aren’t taking my medical condition 
seriously enough 2 2.15 0.870

10 Pain always means I have injured my body 2 2.15 0.906

11
I wouldn’t have this much pain if there wer-
en’t something potentially dangerous going 

on in my body 
2 2.15 0.834

12 No one should have to exercise when he/
she is in pain 2 2.15 0.870

13 Although my condition is painful, I would be 
better off if I were physically active 2 2.21 0.893

14 Just because something aggravates my pain 
does not mean it is dangerous 3 2.58 0.830

15
Simply being careful that I do not make any 
unnecessary movements is the safest thing I 

can do to prevent my pain from worsening 
3 2.70 0.918

16 Even though something is causing me a lot 
of pain, I don’t think it’s actually dangerous 3 2.70 0.883

17 Pain lets me know when to stop exercising 
so that I don’t injure myself 3 2.82 0.917

Table 3. Descriptive statistics for the subscales and the total result 
of the TSK (n = 33)

Mean SD Min Max Scale 
range

Activity Avoidance 16.21 3.343 8 23 8 - 32
Somatic Focus 10.39 2.715 5 16 5 - 20

Kinesiophobia total 36.09 5.491 28 49 17 - 68

The last three statements in the table are the ones with 
which the subjects agreed the most on average, in fact the state-
ments with which they express the highest degree of kinesio-
phobia. The subjects expressed the greatest agreement with the 
statement Pain lets me know when to stop exercising so that I 
don’t injure myself. The subjects agree generally to strongly with 
as many as 11 statements. The dominant value of 3, which is the 
highest one, was also obtained for the statements at the bottom 
of the table that reflect the most pronounced kinesiophobia. 
The items under ordinal numbers 14 and 16 are recoded, thus 
a higher score demonstrates greater disagreement with them.

Results on the subscales (Tab. 3) are a little better than 
results of the overall kinesiophobia. In the subscale “Activity 
Avoidance” the mean value totals 16.21, and in the subscale “So-
matic Focus” the mean value totals 10.39. The average on the 
kinesiophobia questionnaire is 36 points, which is close to the 
critical threshold of 37 points [21]. The range is from 28 to 49, 
and the most common overall score is 36 (15.2%), followed by a 
score of 38 with 9.1%. It is also evident that as many as 36% of 
subjects have a high level of kinesiophobia since their overall 
score on the TSK totals 37 points or higher.

The last two questions were related to health self-assess-
ment. The majority of the sample mostly assess their health as 
satisfying or poor (Fig. 3). Their health is mostly approximately 
the same or a little worse than a year ago (Fig. 4).

Figure 2. Skiers’ dominant discipline (n = 33)

Figure 3. Health self-assessment (n = 33)

Figure 4. Health comparison (n = 33)
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We were also interested in comparisons in the level of kine-
siophobia with regard to certain socio-demographic traits, i.e. 
traits related to sports and injuries. The results of the compar-
ison with respect to gender showed that the only two signifi-
cant differences were obtained for the item I am afraid that I 
might injure myself accidentally (t = 2.262; p = 0.031; Cohen’s 
d = 0.82), where women scored significantly higher (MF = 2.18 
with SD = 0.853; MM = 1.55 with SD = 0.522), and for the item 
Simply being careful that I do not make any unnecessary move-
ments is the safest thing I can do to prevent my pain from wors-
ening (t = 2.451; p = 0.020; d = 0.90), where again women had 
a significantly higher average score (MF = 2.95 with SD = 0.785; 
MM = 2.18 with SD = 0.982). Therefore, women express a signif-
icantly greater fear that they might be accidentally injured, and 
that they must be careful and avoid unnecessary movements 
to prevent the pain from aggravating. In both cases d is higher 
than 0.8, so we can talk about large effect size [22]. Based on 
skiing experience, number of knee injuries, number of surger-
ies, general level of kinesiophobia, scores on the subscales, re-
maining items, as well as health self-assessment, no significant 
difference was obtained between female and male skiers. In the 
overall result, as on both subscales, women achieved a higher 
score; however, these differences, as already mentioned, are not 
significant. 

With regard to whether skiers have injured only one or 
both knees, no significant difference was found. With regard to 
whether skiers have had only one knee surgery so far (12 skiers), 
or two or more of them (21 skiers), the t-test shows three statisti-
cally significant differences. The first one regards the number of 
knee injuries (t = 2.320; p = 0.027; d = 0.84). As expected, skiers 
who have had two or more knee surgeries also have significantly 
higher number of knee injuries (3 on average) than those who 
have had only one surgery (1.5 injuries). The difference is also 
significant regarding the item: If I were to try to overcome it, my 
pain would increase (t = 2.065; p = 0.047; d = 0.76). Average re-
sult for skiers with one knee surgery is M = 1.33 with SD = 0.492; 
and for those with more surgeries M = 1.86 with SD = 0.793. 
For the item My body is telling me I have something dangerously 
wrong, skiers with one surgery had M = 1.50 with SD 0.522, and 
those who had more than one M = 2.14 with SD 1.014 (t = 2.401; 
p = 0.023; d = 0.73). Skiers who have had two or more knee 
surgeries express a significantly higher degree of kinesiophobia 
on mentioned items. Size effects are between 0.73 and 0.84, so 
they can be considered large. 

By applying a simple ANOVA, we compared the subjects 
who have only injured the anterior cruciate ligament (n = 7), 
with those who had a combination of two types of injuries (n = 
14), and those who had a combination of three types of injuries 
(n = 12); however, no difference proved to be statistically signif-
icant.

The relationship between the variables was verified using 
the Pearson’s and Spearman’s correlation coefficient, respec-
tively, for variables that are extremely asymmetric (age, skiing 
experience, number of knee injuries and number of surgeries). 
The overall score on the TSK is positively and moderately related 
to the number of knee injuries, the risk level slightly exceeds the 
significant threshold of 5% (ρ = 0.337; p = 0.055), and to the 
health comparison compared to a year ago (r = 0.361; p = 0.039): 
the more knee injuries the subject has had, and the more posi-
tive the health assessment is, the higher the kinesiophobia. The 
link between kinesiophobia and age is also significant, moderate 
and negative (ρ = - 0.441; p = 0.018): the older the subjects, the 
lower the kinesiophobia. Age was also significantly associated 
with activity avoidance (ρ = - 0.440; p = 0.010), as was the num-

ber of knee injuries with somatic focus (ρ = 0.403; p = 0.020): 
the older the subjects, the less they avoid activity, and the more 
knee injuries they have had, the more pronounced their somatic 
focus is.

Discussion

This research is about relatively young skiers with an aver-
age of 24 years of age, but with extensive skiing experience: on 
average, they have been “on the snow” for 14.7 years. It is there-
fore not surprising that they have had knee injuries, and that 
more than two-thirds of the sample have had recurrent knee 
injuries. We did not ask the subjects about other possible in-
juries resulting from skiing, rather we asked solely about knee 
injuries. Therefore, it is safe to assume that the overall situation 
involving injuries is even more unfavorable. However, as skiers 
most often sustain knee injuries [7, 8], that was our focus. Knee 
injuries in professional skiers account for 39% of all injuries, and 
in severe injuries up to 60% [23]. The most common knee injury 
our subjects have sustained is ACL rupture, which is consistent 
with the literature [8, 24].

The incidence of injuries with regard to gender is not un-
equivocal. Thus, Westin et al. [25] state that no link between 
gender and the occurrence of injuries has been proven, while 
Flørenes et al. [8] state that a higher incidence of injuries has 
been recorded in male competitors but female skiers suffer twice 
as many severe knee injuries as male skiers. In our study, women 
make up as much as 66.7% and all of them have suffered knee 
injuries. Therefore, it is not safe to say that women are “spared” 
from knee injuries. Made [26] emphasizes a wider pelvis and 
weaker muscles as the main reasons for the increased number of 
injuries in women, which can affect greater knee valgus, which 
would make the ACL prone to injuries.

What interested us most in this research was the level of 
kinesiophobia in skiers who had had at least one knee injury at 
the time of the research. The average overall score of the sur-
veyed skiers who have sustained knee injuries on the TSK totals 
36, which is just below the critical threshold of 37 points, which 
already represents the existence of kinesiophobia as a problem 
that needs to be attended to. It is precisely the development of 
an unconscious or conscious fear of recurrent injuries, i.e. kine-
siophobia that can result in recurrent injuries or poorer athlete 
performance.

Our study showed a high level of kinesiophobia in as many 
as 36% of the surveyed skiers. The scores obtained on the sub-
scales are slightly better than the total kinesiophobia since the 
items with critical scores have obviously not been included in 
their calculation. If we relativize the overall scores in order to fa-
cilitate comparison and divide them by the corresponding num-
ber of items, it becomes evident that the lowest average can be 
found on the Activity Avoidance subscale – 2.03, followed by So-
matic Focus 2.08, and the highest for total kinesiophobia – 2.12. 
The three items with which the subjects expressed the greatest 
agreement relate to the need to be careful in order to prevent the 
aggravation of pain, recognising that the intense cause of pain 
indicates danger to the body, and that pain is a signal telling 
them when they need to stop exercising to avoid injuries. Appar-
ently, the subjects adopted increased caution and listen to their 
own bodies in order to be able to determine during an activity 
where the limit they must not cross lies if they do not want to 
further harm their body. This is significantly different from the 
common attitude of “no pain, no gain” in sports [27].

Gender comparisons have shown that women demonstrate 
significantly greater concern when it comes to being cautious 
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during movements. With regard to whether skiers have injured 
only one or both knees, the type of injury involved, whether the 
subjects are still actively skiing or not, no statistically signifi-
cant differences have been found for individual TSK items, as 
well as for the overall level of kinesiophobia. It is safe to assume 
that even one injury in itself, regardless of its type, causes kine-
siophobia. There does not appear to be a cumulative effect of 
multiple injuries. Although it is true that the link between kine-
siophobia and the number of knee injuries is not significant, it 
is very close to the significance threshold (p = 0.055). It is pos-
sible that a skier’s experience of having successfully overcome a 
previous injury and having returned to the snow gives the skier 
confidence that he will successfully overcome the situation with 
a repeated injury, and this prevents him from having great fear 
of an injury of a second or higher order. It seems that more at-
tention should be paid to examining this link in the future.

The number of surgeries shows a certain effect. Therefore, 
skiers who have had two or more knee surgeries so far show sig-
nificantly greater agreement with the statements If I were to try 
to overcome it, my pain would increase, and the statement My 
body is telling me I have something dangerously wrong com-
pared to skiers who have undergone just one surgery. The fact 
that there was a surgery indicates that it was a severe injury and 
that the recovery was longer and more demanding, which causes 
more pronounced consequences in the emotional life of a skier, 
fear in particular.

The examination of correlations shows that the more posi-
tive the health comparison is compared to a year ago, the higher 
the kinesiophobia. This finding is unexpected, but perhaps it 
can be explained as follows: kinesiophobia may still be present 
even when a skier has fully physically recovered from an injury. It 
would be very helpful to ask subjects how long it has been since 
the last injury and surgery in order to gain insight into wheth-
er kinesiophobia is a short-term or long-term consequence of 
an injury. Age proved to be a significant correlate: the older the 
subjects, the lower the kinesiophobia, and the less pronounced 
the activity avoidance. We can assume that young skiers experi-
ence their first injuries the most dramatically and react with the 
greatest amount of fear, and after undergoing rehabilitation and 
recovery one or more times, the fear becomes less pronounced 
since they are already acquainted with the whole recovery pro-
cess and they have already experienced return to skiing despite 
injuries. On the other hand, the more knee injuries the subjects 
have had, the more pronounced their somatic focus is. This find-
ing is expected since through injuries and rehabilitation, skiers 
have really learned how to be focused on reading signals from 
the injured area, and they have become and remained sensitive 
to even the smallest changes that occur within these structures.

Today, the goal of every professional athlete is not only to 
participate, but to win as well. Unfortunately, the results come 
first, which is why strains and burdens come before the athlete 
and his health. That is precisely why the number of injuries has 
been growing and the rehabilitation of athletes plays an impor-
tant role in order to return to the track as soon as possible. Re-
habilitation should be extensive and carried out well so that it 
does not reoccur. Following the rehabilitation, when athletes are 
physically ready to return to their sports activities, they should 
also be provided with several sessions with a psychologist, who 
would discuss with them any fears and phobias that may have 
arisen after the injury. With their knowledge, skills, physical 
and mental preparation, skiers can influence the risk factors 
contributing to the occurrence of injuries and thus prevent or 
mitigate them.

The safety of skiers has improved by developing and im-
proving the quality of equipment, improved conditions on ski 
slopes, appropriate individual training and preparation for de-
manding and vulnerable situations [10]. Planning and program-
ming annual, monthly and weekly training cycles is one of the 
most important components in injury prevention. In practice, 
the situation is that many athletes train in excessive volumes, 
intensities and frequency and have a fairly large number of 
competitions over short periods of time as well as on an annu-
al basis without adequate rest. Therefore, excessive fatigue and 
overtraining are often the causes of injuries in competitors. One 
of the factors of ski injuries relates to the skiing experience. Ac-
cording to Koehle et al., younger skiers are more prone to inju-
ries [28]. Our results indicate that older skiers have significantly 
less fear of recurrent injuries.

It is by detecting kinesiophobia before returning to the 
course that a psychologist, physiotherapist, physician or coach 
can prevent possible reoccurrence of injuries in athletes. In our 
research, 36% of the subjects are experiencing high kinesiopho-
bia; therefore, it is very important that every athlete, in addition 
to regaining their physical strength, also regain their psycholog-
ical stability so that they can return to their old habits in an even 
better condition than before.

Our research possesses certain limitations, and this primar-
ily relates to the size of the sample that prevents broader gener-
alization. Despite the small sample, the research included the 
majority of competitive skiers from Croatia and the surround-
ing countries in the region. In addition, it would be interesting 
to expand the scope of the research and collect data on other 
injuries and difficulties in skiing, as well as on the time period 
elapsed since the last injury.

Conclusions

Our conclusion, based on the obtained results, is that the 
number of knee injuries in skiing is high and should be influ-
enced through prevention, and as part of their rehabilitation 
athletes need to be provided with psychological support as well 
in order to prevent or reduce kinesiophobia and thus prevent 
recurrent or new injuries.

As the most important conclusion of this research, we wo-
uld like to point out that almost one third of skiers that have 
sustained knee injuries experience a critical level of kinesiopho-
bia, and that requires intervention.
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