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Abstract
Aim: The purpose of the study was to assess the occurrence of knee joint injuries in sportsmen practicing the following 

three winter sports: ice hockey, ski jumping, downhill skiing and the impact of rehabilitation on return to active sport practice.
Methods: The research material was a group of 100 people (86 men and 14 women) aged 16 to 39. All those persons 

practiced selected sport disciplines professionally or semi-professionally. From the original group of 100 persons, 76 persons 
who have previously suffered knee injury while practicing sport were selected for the purpose of final analysis. A question-
naire was constructed for the purposes of the research in order to assess the frequency of knee joint injuries in winter sport 
disciplines and for the purpose of assessment of the post-injury treatment. The questionnaire included closed questions 
and TSK scales (Tampa Scale of Kinesiophobia). 

Results: Following the analysis of the research carried out among sportsmen practicing winter sports one may conclude 
that downhill skiing and ice hockey were characterized by the highest rate of knee injuries (skiers - 75% of the respondents, 
hockey players - 82%). In the case of ski jumping, the rate of injuries was slightly lower (53% of respondents). The research 
results show that in most cases the sportsmen suffered a knee joint injury during competitions but also show that the most 
frequent cause of injury in all of the discussed disciplines is the lack of warm-up or inappropriate warm-up. 

Conclusions: The knee joint injury results in damage of anatomic structures of the joint. The main type of knee injury 
suffered by the sportsmen representing all three sport disciplines was the joint sprain.

Key words: winter sports disciplines, injures of knee joint, physiotherapy 

Introduction
The popularity of physical activity has become 

one of the elements of what is referred to as a healthy 
life style. The global dynamic increase of interest in 
physical exercise in the form of exercise and various 
recreational and professional training forms should 
be seen as very positive. However, it creates a threat 
of injury and damage to the organs of locomotion, 
as well as internal organs. Those injuries may result 
from unfortunate accidents, though more often they 
are caused by insufficient preparation, especially in 
the case of professional sport [1]. 

A majority of bodily injuries in sport are to the 
lower limbs – usually to the knees. Of all the joints in a 
human body, this joint is the most exposed to injuries. 
In some sport disciplines, such as football, skiing or 
contact sports, knee injuries account for as much as 
33-70% of all bodily injuries [2].

The reason for the high frequency of knee injuries 
is its location on the extension of two long levers of 
the kinetic chain of a lower limb, the lack of muscle 
protection, as well as undertaking activities and effort 
which exceed the general physical bodily capacity [3]. 
Unfortunately, professional sports and the growing 
fashion of “improvement of sport results” significantly 

increase the existing threats to the knee joint. Contem-
porary professional sport is not friendly for human 
locomotion organs. The on-going pursuit of records 
forces athletes to undertake extreme effort both during 
training and during competitions. The consequence 
are changes to knee joint caused by overload, which 
are the reason for breaks in training for sportsmen 
representing various disciplines [4]. In professional 
sport where the organs of locomotion are excessively 
exploited, we observe syndromes of tissue and tissue 
structure wear, which was previously only diagnosed 
in ill and elderly people [5]. 

Recent medical literature concerning sport disci-
plines devotes a lot of attention to the issue of epide-
miology of locomotion organ injuries suffered while 
practicing winter sports (skiing, snowboarding, skat-
ing and hockey) [6].

The rate of injury in downhill skiing is very high. 
The area which is particularly prone to injury in skiing 
is the knee joint, which may be damaged by straining 
or tearing the anterior cruciate or lateral ligaments, 
articular capsule, damaging the meniscus or damag-
ing those structures in combination with fracture of 
the osseous parts of the joint [7]. Typical injuries in 
the case of downhill skiing include: head injuries, up-
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per and lower limb injuries, trunk and bone injuries, 
muscle contusion and joint dislocation. 

Ski jumping is a very spectacular winter discipline 
which has been practiced from the middle of the 19th 
century. As an elitist sport (some experts even classify 
it as an extreme sport), it is practically unavailable to 
amateurs. However, in many countries, e.g. in Fin-
land, Norway, Austria, Germany, Japan, and recently 
also in Poland, ski jumping has become a discipline 
attracting a lot of media attention [8]. In ski jumping, 
we frequently come across serious bodily injuries: 
head injuries, lower limb injuries (knees – especially 
the anterior cruciate ligament, fracture of the femoral 
and shank bones, damage to the ligament elements of 
the hip joint), clavicle fractures and spinal injuries [9].

Ice hockey enjoys constant popularity in many 
countries. This is a team contact discipline which, 
apart from confrontations with other players, contains 
other elements which additionally increase the injury 
factor: the stick and the puck [6]. The number of bodily 
injuries in players is very high. Ice hockey is one of the 
fastest team games. Sharp skates, high speed, the hard 
ice rink surface, the puck and sticks which instantly 
change positions create a potential for unfortunate ac-
cidents. According to the research carried out by Daly 
et al. and quoted in Polish literature [6]:
- 	 due to the obligatory use of facial protection, the 

number of facial bone injuries has significantly de-
creased. However, frequently encountered injuries 
include spinal injuries, while the most common 
ones are upper limb injuries (dislocation of the 
clavicle-shoulder joint, subluxation of the thumb 
phalangeal joint).

- 	 lower limb injuries most frequently include injuries 
to knee joint ligaments (especially the lateral tibial 
ligament) and contusions.
One should also note that injuries in the case of 

ice hockey usually result from excessively brutal play, 
which does not comply with the rules.

There are a lot of reports concerning injuries in 
winter sports; nevertheless, comparison of injuries to 
the knee joint in three of the most popular disciplines 
presented in the example of high-qualified sport is 
rare. 

Limited reports from the scope of injuries to the 
knee among ski jumpers are also pointing at the pur-
pose of undertaken study. 

A purpose of this research was the evaluation and 
comparison of knee joint injuries occurring in athletes 
of three winter disciplines (hockey, ski jumping, alpine 
skiing) and the influence of rehabilitation proceedings 
on return to active practice of the sport. 

From the point of view of contact with an oppo-
nent and brutality of the game, it is possible to pull 
out the hypothesis that the most traumatic discipline 
is ice hockey; nevertheless, high overload of the knee 

joint, resulting from operating forces in skiing or ski 
jumping, mean that one should treat these disciplines 
equally in terms of injuries to the knee.

Material and methods
Research material

The research material was a group of 100 people (86 
men and 14 women) aged 16 to 39. All these persons 
practiced their selected sport disciplines professionally 
or semi-professionally. Due to the nature of the sport 
disciplines, women were only represented in downhill 
skiing. The age structure is shown in table 1.	

Table 1. Aged structure researched group

Disciplines
Age researched group

>25 25-35 35-40
ice hockey 24 17 4
downhill 

skiing 14 18 8

ski jumping 9 6 –
	
All the participants were divided into the sport 

classes they represent – table 2.	

Table 2. Sports classes researched group

Disciplines
Sports classes

Masterly 
class

First sports 
class

Second 
sports class

ice hockey 42 3 –
downhill 

skiing 7 13 20

ski jumping 6 9 –

Most sportsmen started practicing professional 
sport before or slightly after they were 10 years old.

From the primary group of 100 persons, selected 
randomly from the given disciplines, 76 persons, 
which in the past, during their sports career, sustained 
injury to the knee joint, were chosen for the final analy-
sis. Selection to the initial group was based on filling 
out a voluntary questionnaire form by the athletes, so 
the final conclusions are related only to the research 
group, not to the population. 

Table 3 demonstrates the details.

Table. 3 Frequency of occurrence of injury of knee joint in 
researched group

Disciplines Without injury With injury
ice hockey 7 38

downhill skiing 10 30
ski jumping 7 8
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The length of time from when a person sustained 
an injury varied from person to person. A clear major-
ity declared that they suffered an injury more than a 
year ago – as many as 51 of the respondents; 21 per-
sons stated that they suffered from an injury 6 months 
before the day of completing the questionnaire. In the 
case of 4 people, an injury took place 1 year ago.

Methods
A questionnaire was constructed for the purposes of 

the research in order to assess the frequency of knee joint 
injuries in winter sport disciplines (ice hockey, ski jump-
ing, downhill skiing) and for the purpose of assessment of 
post-injury treatment. The questionnaire included closed 
questions (single and multiple choice) and TSK scales 
(Tampa Scale of Kinesiophobia). The questions con-
cerned the occurrence of knee joint injuries during their 
sport career. The questionnaire also comprised questions 
concerning conservative and surgical treatment, includ-
ing pharmacological treatment, as well as diagnostic 
methods used after injury and preventive and operational 
treatment methods. The subsequent part of the question-
naire referred to the sensations felt after injury and the 
influence of the injury on relationships with the sport 
environment, family and friends. The respondents were 
also asked to provide a subjective assessment of their level 
of efficiency with respect to the general function of the 
injured knee joint, to specify whether they returned to 
training at the same or a decreased level in comparison 
to their situation before the injury (sport results were 
taken into account).

The questionnaire was checked in a pilot study on a 
group of 15 competitors of ice hockey. This  question-
naire was aimed at determining the intelligibility of 
questions and checking whether the questions asked 
are being properly interpreted by the respondents.

In order to determine whether the mental trauma 
connected with the injury suffered and fear of it hap-

pening again have an impact on a return to sport, the 
respondents were asked to complete a questionnaire 
regarding the Tampa Scale of Kinesiophobia. The 
scale, which is used in order to assess the fear of repeat 
injury due to age or physical activity, was originally 
intended for patients with spinal pain. In her research, 
Kvist et al. adjusted the TSK scales to the assessment of 
patients with knee joint problems [10]. It contains 17 
statements concerning a subjective approach to pain 
and physical activity. In the case of each statement, 
the respondents had to specify if they agree or not 
according to a 0-3 scale (“0” - definitely no, “1” - no, 
“2” - yes, “3” - definitely yes). The results could range 
from 0 to 51 points. A higher result meant a higher 
level of fear of repeat injury.

The respondents’ answers were subjected to a 
descriptive statistical analysis, and the numeric and 
percentage data was �����������������������������  summarised ������������������ in tables and pre-
sented in the form of diagrams. 

Questions with the possibility of multiple choice are 
presented in the form of numerical analysis; however, 
questions with the possibility of a single choice are 
presented in the form of percentage analysis.

Results
All 76 persons who met the criteria of inclusion 

into the research suffered a knee joint injury while 
practicing sport – Tab. 4. 

Table 4. Circumstances of injuries

Place of 
injury

Number of person

ice hockey downhill 
skiing ski jumping

training 14 23 6
competition 24 7 2

Fig. 1. Causes of the injury
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Among hockey players, 36.6% suffered a knee 
injury during training, while 63.2% during a hockey 
match. Of all skiers, 76.6% suffered injury during 
training, while 23.4% during competition. The situa-
tion was similar in the case of ski jumpers – most of 
the respondents (75%) suffered injury during training, 
while 25% during competition. 

Respondents were also asked to determine the kind 
of injuries of the knee joint. Fig. 2 shows the results. 

Of 30 downhill skiers, 18 stated that the injury 
was related to high overload in a specific preparatory 
season, while 12 found no such connection.

In the case of hockey, 18 of 38 respondents stated 
that the injury was related to increased overload. 5 ski 
jumpers did not find any connection between overload 
and the injury, while 3 persons thought overload before 
competition was the reason. 

The respondents were also asked to indicate the 
cause of injury. According to the respondents, the 
cause of injury in the case of ice hockey was incorrect 
warm-up exercise. (44.7% of respondents). The wrong 
training technique and method was mentioned as the 
second cause (21% of respondents), and premature 
return to physical activity after a previous injury was 
listed as third (15.8% of respondents). Consequently, 
there is no unanimous consensus as to the cause of 
injury. A number of factors contributed to it, includ-
ing inappropriate sport equipment and inappropriate 
breaks between exercises. 

A similar situation was observed in the case of 
downhill skiing. The respondents claimed that the 
key reason for injury was incorrect warm-up exercise 
(30% of respondents), wrong training method (26.6%) 
and premature return to physical activity following a 
previous injury (6.7% of respondents). However, in 
response to the question: what the warm-up exercise 
preceding the injury was like, 13 respondents declared 
that it was correct, while 12 found it too short. 

In ski jumping, 62% of respondents considered 
incorrect warm-up exercise or the lack of such warm-
up exercise as the cause of the injury or they found the 
warm-up exercise too short.

The respondents were also asked to specify the 
type of injuries of the knee joint. In the case of ice 
hockey, the main injuries suffered by players included 
knee joint sprain (26 respondents) and contusion (9 
respondents). In 3 cases, the joint was dislocated. Knee 
joint sprain resulted in extensive damage to anatomic 
structures. Usually it involved damage to the lateral 
ligaments (20 respondents) and damage to the lateral 
and cruciate ligaments, mostly the anterior cruci-
ate ligament (13 respondents). Injuries to meniscus 
ranked third (10 respondents). Knee cap contusion 
and damage of the extensory apparatus were in the 
minority.

In downhill skiing, the main type of knee joint 
injury was sprain (18 respondents). Contusion and 
hematoma ranked second (6 respondents). In the case 
of two respondents, intra-articular fractures were di-
agnosed. Of injuries to anatomic structures, the most 
common ones were meniscus injury (11 respondents) 
and damage to the lateral (8 respondents) and anterior 
cruciate (8 respondents) ligaments. There was a signifi-
cant group of persons with joint contusion – 8 persons. 
In two cases, articular fractures were diagnosed.

In ski jumping, the most common injuries were 
joint sprains (5 respondents) and contusion (4 re-
spondents). Of anatomic injuries, damage to the 
lateral ligaments was declared by 3 jumpers, knee cap 
contusion – 2, meniscus injury – 2.

One may conclude that in the three discussed 
winter disciplines, the most frequently injured ele-
ments were the lateral ligaments (31 respondents) 
and meniscus (23 respondents).  Anterior cruciate 
ligament injuries were listed as third. There were also 
numerous cases of knee cap contusions and sprains 

Fig. 2. Kinds of injuries of the knee joint. Amount does not equal 100%, as respondents could give more than one answer.
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(16 respondents). The remaining injuries, such as 
epiphysic fractures, quadriceps injuries or damaging 
the dermal continuity took place less frequently.

Following diagnosis, the respondents were sub-
jected to treatment, both conservative and surgical.

In the case of ice hockey, of 38 players who suf-
fered from knee injury, 23 underwent conservative 
treatment, while 14 underwent surgical treatment. 
In downhill skiing, 16 persons took advantage of 
conservative treatment while 14 underwent surgical 
treatment. 6 ski jumpers underwent conservative treat-
ment, while 2 underwent surgical treatment.

Of all the sportsmen representing the three disci-
plines who underwent conservative treatment, 42 took 
advantage of physical therapy, while 15 persons had 
their joint immobilized. 

Surgical treatment usually involved arthroscopy 
(28 respondents) and ligament reconstruction (12 
respondents). In two cases, broken bones were con-
nected with the injury. 31 sportsmen who underwent 
surgical treatment took advantage of physical therapy 
after surgery. ������������������������������������������Table 5 describes the physiotherapy treat-
ment applied after the procedure. 

Usually the respondents took advantage of kine-
siotherapy exercises (23 persons), kriotherapy (19 
persons) and electrotherapy (18 respondents). The 
respondents also took advantage of ultrasounds, mag-
netic field and laser therapy. 

Among the sportsmen who underwent surgical 
treatment, the level of satisfaction from the procedures 
was high.

According to the respondents (58), no complica-
tions in the form of contractures or limited mobility 
appeared after injury of the knee joint. Of 11 respon-
dents who declared that complications appeared, the 
majority complained of limited mobility (problems 
with bending or extension), joint pain and frequently 
perceived instability.

The sportsmen were also asked to describe their 
feelings at the moment of the injury (Fig. 3) 

At the moment of injury, most sportsmen felt anger, 
depression and negated the consequences of injury. 
This is related to awareness of the seriousness of a knee 
joint injury for people involved in professional sport. 

The return to training and competitions is a long 
and complex process. However, most of them returned 

Table 5. Procedures among individual groups of athletes applicable*

Procedures ice  
hockey downhill skiing ski  

jumping Summary

light therapy 5 5 1 11
kriotherapy 8 10 1 19
laser therapy 6 10 0 16

electrotherapy 10 8 0 18
magnetic field 4 7 1 12

ultrasounds 9 5 1 15
massage 8 7 0 15

kinesiotherapy 10 11 2 23
* Amount does not equal 100%, as respondents could give more than one answer

Fig 3. Reaction researched after carried injury. Amount does not equal 100%, as respondents could give more than one answer.
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to the sport from the same as they were at the pre-
injury period. 40 sportsmen who returned to their 
sport discipline declared that the injury caused slight 
deterioration of their sport results, while 11 found that 
it had a significant negative impact on sport results.

The respondents were also asked to assess the 
functions of their knee joint – most of them identified 
minor troubles (27 respondents), 35 sporadically ex-
perienced slight pain, while 10 persons suffered from 
persistent pain during or after training.

Nevertheless, most respondents assessed the func-
tion of their knee joint as good (40 respondents), 17 
as very good and 4 respondents as weak.

According to the respondents (52 persons), the 
injury did not cause deterioration of their everyday 
life quality in terms of such activities as: walking, rec-
reational cycling, driving, simple everyday activities. 
A significant majority of the respondents (73 persons) 
did not decide to change their sport activity to one 
which would be less burdensome for knee joints.

In order to verify whether the fear of repeat injury 
due to movement or physical activity influences the de-
cision on returning to active sport practice in patients 
who have underwent a surgical procedure, the Tampa 
Scale of Kinesiophobia was used. The average number 
of points obtained by 31 respondents was 22.82. 

In downhill skiing, the average result was 23.85 
points (from 16 to 30), in ice hockey - 25.13 (from 12 
to 33) and in ski jumping – 19.5 (from 19 to 20). The 
results show that in the examined group of sportsmen 
who have undergone a surgical procedure, a signifi-
cant part of the respondents returned to sport, which 
suggests that their level of fear of repeat injury is low. 

Discussion
The dynamic increase of persons doing sports ob-

served in recent years and, consequently, the growing 
number of injury to organs of locomotion made the 
epidemiology of sport injuries one of the most impor-
tant issues of sport medicine. This is why the determi-
nation of causes, treatment and rehabilitation methods 
applied in the case of injuries of organs of locomotion 
has been of interest to many scientists, especially in view 
of the fact that frequently those injuries are serious and 
eliminates many sportsmen from a future sport career.

Following the analysis of the research carried out 
among sportsmen practicing winter sports, one may 
conclude that downhill skiing and ice hockey were 
characterized by the highest rate of knee injuries (ski-
ers - 75% of the respondents, hockey players – 82%). 
Literature does not provide a conclusive answer as to 
which of those two disciplines the knee joint injury 
rate is higher. In the case of ski jumping, the rate of 
injuries was slightly lower (53% of respondents). Nev-
ertheless, the result of the questionnaire with respect to 
ski jumpers may not be representative, as the number 

of jumpers covered by the study was much lower in 
comparison to the two remaining disciplines.

Flørenes et al. [11] claims that of all the bodily in-
juries in downhill skiers, the knee joint was the most 
prone to injury. The total number of bodily injuries 
was higher in the case of men than in the case of wom-
en, except for knee joint injuries. These observations 
are also confirmed by Vysata [12]. His research shows 
that, from the perspective of gender, women suffered 
twice as many knee joint injuries as men, probably due 
to weak thigh muscles, while the injuries of the upper 
limbs, trunk and head were five times as frequent in 
men as in women. According to Vysata [12], this may 
result from the very active and dynamic, or even risky, 
skiing of male skiers. A high rate of knee joint injuries 
was also observed by Papież et al. [13].

In the second of the disciplines discussed, ice 
hockey, where the knee joint injury rate is very high, 
a detailed study of the problem was carried out.

Radzioch et al. stated that 40% of injuries concerned 
knee joint injuries (frequently with ligament damage) 
[6]. Meanwhile, Rzepka et al. observed that 39.8% of 
injuries in hockey pertain to the lower limbs. According 
to the authors, knee joint injuries account for 22% of all 
lower limb injuries [14]. These conclusions are similar 
to the results of observations carried out by the Swedish 
authors Tegner and Lorentzon[15]. One of the latest 
research studies shows that of all lower limb injuries 
among hockey payers, knee joint injuries dominate 
(lateral ligaments and meniscus damage) [16].

The third of the examined sport disciplines (ski 
jumping) also causes a high risk of overload and knee 
sprains, thus creating a threat of dangerous joint in-
juries. Since professional literature on the injury rate 
in this discipline is scarce, in the case of jumpers, it is 
not possible to present the percentage data on injury 
location as in the case of other disciplines. 

Research results show that in most cases, the sports-
men suffered a knee joint injury during competitions. A 
high rate of injury during hockey matches is confirmed 
by Rzepka et al. [14]. According to them, as many as 
72.8% of all injuries are suffered during matches, while 
27.2% during training. Researchers from other countries 
reached the same conclusions [15, 17]. On the other 
hand, in the case of downhill skiers and ski jumpers, 
the majority of injuries took place during training. Ac-
cording to  Flørenes et al. [11], in downhill skiing 45% 
of knee joint injuries took place during competitions, 
while 55% during training. No specific data is known 
with respect to ski jumpers.

The results show that the most frequent cause 
of injury in all of the discussed disciplines is lack of 
warm-up exercise or inappropriate warm-up exercise. 

The reasons for a high injury rate, as the research 
shows, also include incorrect training techniques and 
methods. 
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In the case of hockey players, injuries frequently 
took place if physical activity was undertaken prema-
turely after a previous injury or resulted from inap-
propriate sport equipment; the least frequent cause of 
injuries were inappropriate breaks between training. 
Research carried out among players by Rzepka et al. 
proved that the most frequent reason for injuries in 
ice hockey is brutal and dangerous play, inappropriate 
protection measures or their lack, as well as premature 
return to sport after an injury, which means that the 
players pay relatively little attention to their health 
and are driven by the will to return to the game at all 
costs [14].

Meanwhile, in the case of downhill skiing, apart 
from the reasons already discussed above, injuries fre-
quently resulted from an inappropriate break between 
training, the use of inappropriate sport equipment 
and, least frequently, premature return to physical 
activity after an injury. Bambach et al. [18] discusses 
the importance of appropriate preparation for the 
skiing season and selecting the right equipment for 
one’s skills.

Those reasons (inappropriate break between train-
ing, inappropriate sport equipment, premature return 
to physical activity after a prior injury) did not occur 
among the examined jumpers.

A knee joint injury results in damage to the ana-
tomic structures of the joint. The main type of knee 
injury suffered by sportsmen representing all three 
sport disciplines was joint sprain.

In ice hockey, a joint sprain was the most common. 
This is confirmed by the research of Rzepka et al. [14]. 
As the questionnaire study shows, the second discipline 
from the perspective of injury type was downhill skiing, 
while ski jumping came third. Widuchowski claims that 
knee joint sprain is the most common injury in sports-
men, irrespective of the discipline and level (profes-
sional, recreational, occasional sport) [3].

This is confirmed by Ziomkowski et al. [20] – ac-
cording to their research, joint sprains account for as 
much as 70% of all sport injuries.

The consequences of a knee sprain include a num-
ber of extra- and inter-articulary damages [3]. 

According to the respondents, the most frequent 
injury of anatomic structures in ice hockey was the 
damage to the ligaments (lateral and anterior cruciate) 
followed by meniscus damage. Fractures and damages 
of the knee extensory apparatus were in the minor-
ity. This is confirmed by the research of Rzepka et al. 
[14] who claims that in 22% of knee sprains, damage 
to the lateral ligaments accounts for 9.8%, damage to 
meniscus – 4.9%, while fractures and other - 4.8%. 
Similar data is quoted by Radzioch et al. [6]. 

In downhill skiing, the respondents declared that 
they suffered from meniscus damage most frequently. 
Paletta and Warren present similar conclusions [21]. 

The author’s own research shows that in skiers, 
damage of the lateral and anterior cruciate ligaments 
is at a similar level.

The research results may suggest that the most fre-
quent type of knee injury in ski jumpers is damage of the 
lateral ligaments. Joint contusions and meniscus damage 
follow, and the remaining injuries are not significant.

Treatment improving the condition of the joint is a 
very important element in treatment of knee injuries. 
Neglecting this treatment, or failure to perform it in an 
appropriate way, especially in the cases where the physical 
therapist is inexperienced, may cause even more dam-
age and pose a serious threat to a future sport career [3]. 

Sportsmen undergo both conservative and surgi-
cal treatment. The questioned sportsmen underwent 
both conservative and surgical treatment. In both 
cases, they took advantage of physical therapy pro-
cedures. Of all the sportsmen representing the three 
disciplines (downhill skiing, ice hockey, ski jumping) 
who underwent conservative treatment, 42 respon-
dents took advantage of physical therapy. According 
to them, the level of satisfaction from the procedures 
was high. Meanwhile, in the case of sportsmen who 
underwent surgical treatment (40 respondents), 31 
persons took advantage of physical therapy after a 
surgical procedure. In the group of sportsmen who 
underwent surgical treatment, the level of satisfaction 
from the procedures was also high. This may suggest 
that the sportsmen felt that the persons taking care 
of them were competent, which resulted in a visible 
progress in treatment. 

The respondents took advantage of various thera-
peutic procedures in order to return to their previous 
physical activity, including light therapy, kriotherapy, 
laser therapy, electrotherapy, magnetic field, ultra-
sounds, massage and exercise. 

Success of the therapy is confirmed by the respon-
dents, who report few complications in the form of 
contractures, instability or joint pain. As the research 
shows, most of the respondents (58) do not complain 
of the symptoms described above. 

Another finding is that at the moment of suffering 
an injury, most sportsmen felt anger, depression and 
refused to believe in their condition. Most of the re-
spondents expressed fear as to the future of their sport 
career. However, as a result of a long and complicated 
therapy process, most of them returned to a pre-injury 
sport activity level. Those results may prove that the 10. 
rule of physical therapy according to Gawroński’s classi-
fication [22] which provides that “physical therapy in all 
secondary post-traumatic injuries (complications) can-
not result in deterioration of the damaged tissue, while 
the functions damaged as a result of the injury must be 
reconstructed and their functionality restored to the 
“normal” condition (starting point) has been imple-
mented to a significant extent, though not completely. 



139
Ogrodzka K., Ridan T., Krużel J. / Medicina Sportiva 15 (3): 132-139, 2011

What is more, Gawroński states that well-planned and 
carefully conducted physical therapy is a  significant 
element of treatment, because it allows one to return 
to practicing sport safely and in a relatively short time, 
without the risk of another injury [22].

Because of the low number of examined ski jump-
ers, an objective analysis of the results of trauma in 
this discipline and a comparison of them with hockey 
players and skiers is impossible. Nevertheless, insig-
nificant reports from literature concerning injuries 
to the motor organ among ski jumpers point to the 
necessity for continuation of research and carrying 
its very detailed analysis.

Kvist et al.[10] discovered a significant connection 
between the fear of repeat injury and resignation from 
sport. On the basis of the Tampa Scale of Kinesiopho-
bia (TSK) results, one may state that the questioned 
persons were characterized by a low level of fear re-
lated to return to sport after an injury (most of them 
returned to sport). Of all the respondents, mostly the 
older ones (from the age group 35-40) felt more fear 
concerning the return to sport; they obtained a higher 
number of points, while the youngest age group (up to 
25) returned to sport without any fear (they obtained a 
lower number of points). One may conclude that this 
is connected with a more optimistic approach to the 
future held by young people. 

The conducted research on a small group of ath-
letes, although providing valuable information about 
injuries of the knee joint amongst athletes practising 
winter sports professionally, does not constitute the 
actual image of given issues; therefore, generalizing 
results for the entire population is not possible, and 
we should treat this research as a descriptive study and 
a basis for examinations on the population at large. 

Conclusions
Of all the examined disciplines, the rate of knee 

joint injury is highest in the case of ice hockey.
The most frequent cause of knee joint injury in all 

the examined disciplines is lack of warm-up exercises 
or inappropriate warm-up exercise.

In the examined group of hockey players, the most 
frequent injuries involved damage to the lateral and 
anterior cruciate ligaments, in downhill skiers – me-
niscus damage, while in the case of jumpers – lateral 
ligament damage.

In the case of a majority of the examined sports-
men, physical therapy allowed them to return to 
professional sport at a pre-injury level.

Knee joint injury did not have an impact on 
deterioration of the quality of life of the examined 
sportsmen.
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