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Abstract
Background & Study Aim:

Bodily injuries and pain conditions are the primary negative aspects related to practising combat sports. The
study aimed to characterise the bodily injuries and chronic pain conditions experienced by men practising
kickboxing and taekwondo.

Materials & Methods:

The study involved 99 athletes practising kickboxing and ITF taekwondo; aged 16-35. The research tool was
a custom-made questionnaire and the Laitinen Pain Scale. The Mann-Whitney U test was used to evaluate
the differences between the groups, with minimal statistical significance set at p≤0.05.

Results:

The examined sportsmen suffered 286 injuries (kickboxers 151 (53%), taekwondo athletes 135 (47%). The proportions of athletes with injuries were similar. The injuries most frequently occurred in the ankle joint, wrist,
foot and knee. Significantly more head and spine injuries occurred in taekwondo athletes (p = 0.027). Fortysix (46.5%) out of 99 examined athletes reported chronic pain conditions of the musculoskeletal apparatus.
The total average result was 3.89 (kickboxing 3.92, taekwondo 3.86).

Conclusions:

The combat sports athletes suffered most frequently from contusions as well as from strains and ruptures of
sinews and ligaments. The first kind of injuries was related mostly to the direct combat, whereas the second
kind may have resulted from overexertion, an insufficient warm-up before the exercise or the accumulation
of micro-damages. Pain conditions occurred mostly in the knees, feet and lower spine, which are the parts of
the musculoskeletal system exerted most frequently during combat sports training.
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Damages of a motor
system are changes in the
tissues resulting from the
force causing the trauma
(mechanical, thermal energy,
electrical energy, chemical
factors), which leads to their
impairment. Injuries in sports
are most often caused by
mechanical trauma. They
may be an effect of a single
traumatic event (macrotrauma) or may occur as
a result of summing up
of constant or repetitive
traumatic factors of lower
intensity (micro-trauma) [1].
Sports injury – noun any injury
incurred as a result of taking
part in sports, e.g. a sprain,
shin splints or tendinitis [48].
The prevention of bodily
injuries in sports involves
activities that aim to lower
the number of injuries
and minimise their effects.
The prevention of bodily
injuries in sport consists in,
among others, using various
preventive measures, such
as a preparation to exercise,
i.e. a warm-up, optimal
post-exertional recovery
supported with various
treatments (massage, sauna,
cryotherapy, hydrotherapy),
or the implementation
of supplementary and
compensative exercises as well
as those improving the quality
of movement.
A biological regeneration
involves supporting the
preparatory and recovery
activities. It aims to optimise
the physiological recovery
processes, increase the
athlete’s psychophysical
performance, and prevent
injuries and minimise their
effects.

INTRODUCTION
Sports practice implies exceeding one’s limitations. Professional athletes fight against their
competitors during championships. An amateur sportsman often competes against himself.
Striving to achieve better results is related to
reaching the limits of the human body, which may
have negative results such as bodily injuries  [1].
Performing dynamic physical exercises, especially
in contact sports disciplines, may lead to falls and
collisions resulting in contusions. They occur as
a result of direct blows, collisions (e.g., with the
competitor or the floor), or the excessive pressure
exerted on a particular body part. It leads to the
damage of blood vessels and blood extravasation.
The accumulation of blood in the tissues leads to
a haematoma. Swelling and pain also occur in the
damaged area  [2-4]. The athletes practising combat sports, such as kickboxing or taekwondo, are
especially at risk of that kind of damages. Taking
into consideration the aggressive nature of techniques used in these disciplines, they are recognised as aggressive close combat sports (based
on R.M. Kalina’s classification)  [5]. The combat
sports consists in inflicting blows (with hands and
legs), which may additionally predispose to the
incidence of bodily injuries  [5-7].
The prevention of bodily injuries in sports consists in using various preventive measures. These
measures include an appropriate preparation for
the exercise (a warm-up), stretching and compensative exercise (usually performed at the end
of a training), and a biological regeneration, in
other words, an entire spectrum of physiotherapeutic treatments used for facilitating a postexertional recovery, the improvement of the
quality of movement, or the alleviation the existing pain conditions  [8-12]. However, the use of
appropriate preventive measures would not be
possible without proper recognition of the condition. The functional diagnostics is, therefore,
an indispensable element of the training process.
Depending on the practiced sports discipline and

individual characteristics of an athlete, it is possible to use globally-known functional tests, such
as the Functional Movement Screen or Athletic
1080 test, and local tests, such as Rotational Test,
Core Muscle Strength and Stability Test, Flamingo
Test, Thomas Test, etc.  [13-16]. It may also prove
useful to use the most recent, advanced technologies helpful in defining the physical and psychological features of the human body, such as
the thermographic imaging, the assessments of
muscle strength moments in static and isokinetic
conditions, or the Vienna Test System  [17-23].
However, it is indispensable to evaluate the
existing bodily injuries and their effects, such as
discomfort and pain in a motor organ initially.
Therefore, the present study aimed to characterise the bodily injuries and chronic pain conditions
experienced by athletes practising kickboxing and
taekwondo.

MATERIAL AND METHODS
Participants
The study involved 99 sportsmen practicing
kickboxing (n = 52) and ITF taekwondo (n = 47)  
aged 16-35. The criteria for being entered into
the study group included: active participation in
training and contests – i.e. having a valid competitor’s licence of an appropriate sports association, at least two-year training practice (in
combat sports), at least 4th kup in taekwondo.
The groups did not differ significantly in terms of
biometric features (Table 1).

Procedures
The research tool was a custom-made questionnaire. The questionnaire consisted of open and
closed questions. The first part (general) concerned the basic information (biometric data,
training practice, the characteristics of training).
The second part contained questions related
to bodily injuries (location, type), their causes
and effects, as well as the types of commenced

Table 1. Characteristic of examined combat sports athletes.
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Group

Number of
people

Age [years]

Body
mass [kg]

Body
height [cm]

Training
experience [years]

Number of
session per
week

Kickboxing

52

24.27 ±4.77

78.31 ±12.11

178.87 ±6.16

4.61 ±3.88

3.44 ±1.65

Taekwondo

47

23.09 ±4.96

75.20 ±8.71

178.17 ±6.77

6.22 ±3.39

4.06 ±1.49
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treatment and the applied preventive measures.
A bodily injury was defined as a factor excluding
from active participation in a sports training for
at least seven days.
Chronic pain conditions were characterised with
the use of the Laitinen Pain Scale  [24], which
contains a set of four statements concerning the
following: the intensity of pain and the frequency
with which the pain occurs, the use of analgesics,
and the degree to which physical activity was limited. The questions concerned the period of the
previous seven days. Each answer was awarded
from 0 to 4 points. Therefore, the studied person could obtain a maximum of 16 points  [24].

Statistical analysis
The differences between the groups (particular
disciplines) were established based on the MannWhitney U test. The relationships between particular variables (e.g., the number of injuries and
age, training practice, or frequency of training)
were established using the Spearman’s rho correlation analysis. The minimal statistical significance was set at p≤0.05.

RESULTS
The examined sportsmen suffered 286 injuries (kickboxers 151 (53%), taekwondo athletes
135 (53%) that excluded them from training for
at least seven days. The proportions of athletes
with injuries were similar (87% kickboxing; 85%
taekwondo). Taking into account the length of
the training practice, kickboxers suffered from
injuries most frequently – on average 0.82 per
person per year. Most injuries were located in

the lower limb (Table 2). The most frequently
injured body parts were the ankle joint (51
cases), wrist (37), foot (36), knee (28) and lower
leg (27). Significantly more head and spine injuries occurred in taekwondo athletes (p = 0.027).
The most frequent type of injuries were contusions (78 cases), and strains and ruptures of
sinews and ligaments (67 cases). Kickboxers suffered from contusions with significantly higher
frequency (p = 0.009), whereas the taekwondo
athletes – from the bone fractures (p = 0.039).
Significant differences were not observed in
other categories (Table 3).
The factors most frequently identified by the
athletes as the causes for injuries included overexertion and overtraining (30 cases), improperly (incorrectly) performed exercises (23), and
an inappropriate warm-up or the lack thereof
(19) (Table 4). About 5% of the studied athletes
could not indicate the cause of the injuries they
incurred. The injuries occurred most frequently
during training in a sports club (44 cases), during competitions (25), and during preparatory
events (23).

Taekwon-do ITF – an
informed use of one’s body
in combat; a taekwon-do
fighter’s body has reached
its peak capacity through
consistent and intense
physical and mental training.
Taekwon-do is a martial art
that mainly involves striking
the opponent. To put it simply,
it is an unarmed fighting style
created to aid in self-defence.
In addition, taekwon-do
constitutes an original system
of education that approaches
human physical and mental
development in a versatile
manner. It combines Eastern
traditions with Mediterranean
culture and revolves around
human instincts and natural
needs. Translated literally,
tae means jumping, flying,
performing fighting techniques
using one’s legs; kwon means
“fist” or to strike or destroy
with one’s hand; and do
indicates an art or a path and
the proper behavioural norms
created and developed by
ancient scholars [46, 47].
Kup – a term used to denote
one’s technical level in
taekwondo (preceding dan
level, i.e. black belt).

Forty-six (46.5%) out of 99 studied sportsmen
(24 kickboxers and 22 taekwondo athletes)
reported chronic pain conditions of the musculoskeletal system. The total average result, in the
scale of 0-16, was 3.89 (kickboxing 3.92, taekwondo 3.86). The highest result (10 points) was
obtained by a sportsman practising taekwondo.
The average intensity of pain amounted to 1.37
(in a 4-point scale). One of the taekwondo athletes obtained the maximum result that signified “unbearable pain”. Somewhat higher results

Table 2. Location of injuries in the body of combat sports athletes.

Location in body
Group

head and spine

upper limb

lower limb

Indicator of injuries [n / person]

Sum

Kickboxing (n = 52)

0.25* ±0.65

1.02 ±2.11

1.63 ±2.21

2.90 ±4.49

Taekwondo (n = 47)

0.57* ±0.77

0.55 ±0.82

1.77 ±1.98

2.89 ±2.58

Indicator of injuries
[n / person / training experience]
Kickboxing (n = 52)

0.07 ±0.18

0.27*±0.51

0.48 ±0.59

0.82 ±1.01

Taekwondo (n = 47)

0.15 ±0.31

0.13* ±0.23

0.40 ±0.49

0.67 ±0.70

*p<0.05 difference between groups
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Table 3. Types of injuries in the body of combat sports athletes.

Groups

Bone fracture

Dislocation

Twist

Strain and rupture

Bruise

Others

Kickboxing (n = 52)

0.27* ±0.91

0.44 ±1.42

0.44 ±1.22

0.62 ±1.08

1.08** ±1.31

0.06 ±0.31

Taekwondo (n = 47)

0.64* ±0.84

0.53 ±0.88

0.43 ±0.82

0.74 ±0.92

0.47** ±0.96

0.06 ±0.24

*p<0.05; **p<0.01 difference between groups
Table 4. A number of causes of injuries in combat sports athletes.

Group

Overload

Unsuitable
exercise

Incorrect
warm-up

Lack of
equipment

Not cure the
last injury

Lack of
assurance

Too difficult
exercise

Kickboxing (n = 52)

18

10

11

5

6

3

2

Taekwondo (n = 47)

12

13

8

5

3

5

5

Sum

30

23

19

10

9

8

7

Table 5. Characteristic of pain (Laitinen Pain Scale [24]) in combat sports athletes.

Group

Frequency of pain

Intensity of pain

Reduction of physical
activity

Use of analgesics

Sum

Kickboxing (n = 27)

1.38 ±0.49

1.46 ±0.65

0.38 ±0.49

0.71* ±0.69

3.92 ±1.69

Taekwondo (n = 22)

1.36 ±0.58

1.59 ±0.67

0.55 ±0.96

0.36* ±0.49

3.86 ±1.98

*p<0.05 difference between groups
Table 6. Location of pain in the body of combat sports athletes (number of cases).

Group

Knee

Foot

Lumbar spine

Hip

Shoulder

Wrist and
hand

Cervical
spine

Thoracic
spine

Kickboxing (n = 27)

16

4

6

3

2

3

2

2

Taekwondo (n = 22)

9

9

5

2

2

1

1

1

Sum of cases

25

13

11

5

4

4

3

3

(1.52 on average) were obtained in the category
referring to the frequency with which the pain
occurred. Two representatives of both disciplines showed the maximum result that signified
“constant pain”. Two taekwondo athletes were
not able to take part in training because of their
condition. Twenty-two persons (48% of suffering
from pain conditions) reported the use of analgesics. Kickboxers took medication with a significantly higher frequency (p = 0.046) (Table 5).
Chronic pain conditions occurred most frequently
in the knee joint (25 cases), foot (13), and lumbar
region of the spine (11) (Table 6).
24 | VOLUME 13 | 2017

DISCUSSION
Sports practice – both professional and recreational – is connected with a risk of injuries.
According to various estimates, from several to
less than twenty percent of athletes suffer from
injuries  [7, 25, 26]. The majority of them occur
in combat sports. During large sporting events,
injuries eliminate from participating in or prevent from completing a contest as many as every
eighth contestant  [27]. According to Engebretsen
et al.  [28], during the London Olympics, injuries
were reported in the case of 12.9% of athletes,
the majority of which (54.9%) occurred during
tournaments. Among the combat sportsmen, only
smaes.archbudo.com
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in taekwondo, the percentage of the injured was
higher than the average for all the other disciplines (39.1%).
The lower limb (knee and ankle joint) is the
body part that is most frequently indicated as
the location of injuries among persons practising
sports and combat sports  [7, 29-31]. That kind
of injuries constituted 58% of all injuries among
the athletes examined in this study. Ankle joint
injuries were reported most frequently. The
most frequently occurring kind of damage to
the ankle joint is a sprain. It is usually caused
by an inversion injury, i.e. damage to the side of
the ankle. Primarily, the damage occurs to the
anterior talofibular ligament. In the case of more
serious sprains, a rupture of the calcaneofibular ligament may occur, whereas ruptures of the
posterior talofibular ligament happen only in the
case of very serious sprains  [32]. A full rehabilitation is important in such cases (including the
strengthening of muscles and proprioception
exercises). Equally important is the prevention
of future injuries through appropriate supplementary exercises and reinforcement of the
outer side of the joint (taping)  [33]. Ankle joint
sprain tends to recur, and one of the causes of
the injuries indicated by the athletes participating in this study was not recovering fully from
the previous injury.
The incurred injuries may cause chronic pain
conditions. Almost half of the studied sportsmen reported that they experienced chronic
pain of a motor organ. It is consistent with the
information concerning other social groups  [34].
This issue concerns young people as well, both
those conducting a sedentary lifestyle and those
practising sports  [35-38]. However, it may be
assumed that the sources of their conditions are
different.
Pain is a subjective and individual experience; it
may have a different nature and intensity. The
most frequent pain conditions are located in the
lower region of the spine. Pain episodes are experienced by about 80% of society  [34]. Most athletes covered by the survey conducted during
own research indicated that the pain occurred
with the highest frequency in the knee joint. One
of the causes may be overexertion of the musculoskeletal system; incorrect movement patterns reproduced during training or body posture
defects  [30, 36].

Pain conditions and body injuries most often
result from training errors or inappropriate health
behaviours. Recurring body injuries and their consequences, such as chronic pain, may result from
inadequate treatment or the lack of rehabilitation. Many injuries may be prevented by developing proper joint stability, learning muscle strength
control and improving flexibility. Stretching exercises should be a standard element, especially of
the strength training  [39]. Apart from exercises,
a biological regeneration should also be an important element of the prevention of injuries. The
main elements of a biological regeneration, which
enhance regeneration processes, strengthen the
immune system, eliminate fatigue, regenerate
the body energy reserves, increases the resistance to stress and the ability to work, including
all kinds of hydrotherapy treatments, massages
and sauna  [40-42].
The occurrence of bodily injuries and pain conditions are, without doubts, the main negative
aspects of practising combat sports. Although
these ailments also occur among athletes practising other disciplines, and even among people
who do not practice sports, the issue requires
a more profound scientific research and searching for more practical solutions. The functional
assessment of the musculoskeletal system and
the introduction of the latest technologies to
support the training process and a biological
regeneration are a step towards the implementation of more effective preventive measures  [16,
19, 43-45].

CONCLUSIONS
The combat sports athletes suffered most frequently from contusions as well as from strains
and ruptures of sinews and ligaments. The first
kind of injuries was related mostly to the direct
combat, whereas the second kind may have
resulted from overexertion, an insufficient warmup before the exercise or the accumulation of
micro-damages. Therefore, the risk they carry
may be limited through the implementation of
preventive measures.
The number of injuries corresponded to the training experience and the frequency of training. In
designing the preventive actions, it is crucial to
pay special attention to experienced athletes, to
minimise the risk of recurring injuries.
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The pain conditions occurred mostly in the knees,
feet and lower spine, which are the parts of the
musculoskeletal system exerted most frequently
during combat sports training. This may indicate

that there were errors committed during the
training (workout not suited to the athlete’s capabilities), an inappropriate warm-up or insufficient
regeneration after training.

REFERENCES
1. Dziak A, Tayara S. Urazy i uszkodzenia w sporcie. Kraków: Kasper; 2000  [in Polish]
2. Kazemi M, Shearer H, Choung YS. Precompetition habits and injuries in Taekwondo
athletes. BMC Musculoskeletal Disorders
2005; 6: 26
3. Lystad RP. Injuries to professional and amateur kickboxing contestants: a 15-year retrospective cohort study. Orthop J Sports Med
2015; 3(11): 2325967115612416, DOI:
10.1177/2325967115612416
4. Lystad RP, Graham PL, Poulos RG. Epidemiology
of training injuries in amateur taekwondo athletes: a retrospective cohort study. Biol Sport
2015; 32(3): 213-218
5. Kalina RM. Teoria sportów walki. Warszawa:
COS; 2000  [in Polish]
6. McPherson M, Pickett W. Characteristics of
martial art injuries in a defined Canadian population: a descriptive epidemiological study.
BMC Public Health 2010; 10: 795
7. Noh JW, Park BS, Kim MY et al. Analysis of
combat sports players’ injuries according to
playing style for sports physiotherapy research.
J Phys Ther Sci 2015; 27(8): 2425-2430
8. Boguszewski D, Kwapisz E. Sports massage and
local cryotherapy as a way to reduce negative
effects of rapid weight loss among kickboxing contestants. Arch Budo 2010; 6(1): 45-49
9. Urbaniak M, Milańczyk A, Smoter M et al.
The effect of deep tissue massage therapy on
delayed onset muscle soreness of the lower
extremity in karatekas – a preliminary study. J
Combat Sports Martial Arts 2015; 6 (1): 7-13
10. Peixoto Cesar E, da Silva TK, de Resende CS et
al. The role of static stretching on performance
variables and induced effects of exhaustion
exercises in Brazilian jiu-jitsu athletes. Arch
Budo 2016; 12: 211-218
11. Razeghi M, Hamoule E. Comparison of the
immediate effects of modified and routine
warm-ups on knee joint function and dynamic
balance in athletes. J Rehab Sci Res 2017;
3(4): 97-102
12. Walsh GS. Effect of static and dynamic muscle
stretching as part of warm up procedures on
knee joint proprioception and strength. Hum
Movement Sci 2017; 55: 189-195
13. Kalina RM, Jagiełło W, Barczyński BJ. The
method to evaluate the body balance disturbation tolerance skills – validation procedure of the Rotational Test. Arch Budo 2013;
9(1): 59-80
14. Mosler D. Usability of non-apparatus and quasi

26 | VOLUME 13 | 2017

apparatus flexibility tests based on self-perception participants in health-related judo
training. Arch Budo Sci Martial Art Extreme
Sport 2015; 11: 189-197
15. Boguszewski D, Adamczyk JG, Buda M et al.
The use of functional tests to assess risk of
injuries in judokas. Arch Budo Sci Martial Art
Extreme Sport, 2016; 12: 57-62
16. Del Vecchio FB, Gondim DF, Arruda ACP.
Functional Movement Screening performance
of Brazilian jiu-jitsu athletes from Brazil: differences considering practice time and combat style. J Strength Cond Res 2016;  30(8):
2341-2347
17. Lewandowska J, Buśko K, Pastuszak A et al.
Somatotype variable related to muscle torque
and power in judoists. J Hum Kinet 2011;
30: 21-28
18. Pędzich W, Mastalerz A, Sadowski J. Estimation
of muscle torque in various combat sports.
Acta Bioeng Biomech 2012; 14(4): 107-112
19. Adamczyk JG, Boguszewski D, Siewierski M.
Thermographic evaluation of lactate level in
capillary blood during post-exercise recovery.
Kinesiology 2014; 46(2): 44-52
20. Adamczyk JG, Olszewska M, Boguszewski D
et al. Is it possible to create a thermal model of
warm-up? Monitoring of the training process
in athletic decathlon. Infrared Phys Technol
2016; 76: 555-559
21. Lautenbach F, Laborde SJP, Putman P et al.
Attentional distraction by negative sports
words in athletes under low- and high-pressure conditions: Evidence from the sport emotional Stroop task. Sport Exerc Perform Psychol
2016; 5(4): 296-307
22. Silva P, Silva M, Duarte J et al. Physical, physiological characteristics and sport goal orientation of top Portuguese kickboxing athletes.
Revista de Artes Marciales Asiaticas, 2016;
11(2s): 34-35
23. Jung HC, Lee S, Seo MW et al. Isokinetic assessment of agonist and antagonist strength ratios
in collegiate taekwondo athletes: a preliminary
study. Sport Sci Health 2017; 13(1): 175-181
24. Korzeniowska K, Szałek E. The pain. Farm
Wspol 2010, 3: 9-14
25. Leppänen M, Pasanen K, Kujala UM et al.
Overuse injuries in youth basketball and floorball. Open Access J Sports Med 2015; 22(6):
173-179
26. Westermann RW, Giblin M, Vaske A et al.
Evaluation of Men’s and Women’s Gymnastics
Injuries: A 10-Year Observational Study. Sports

Health 2015; 7(2): 161-165
27. Green CM, Petrou MJ, Fogarty-Hover MLS et
al. Injuries among judokas during competition.
Scand J Med Sci Sports 2007; 17: 205-210
28. Engebretsen L, Soligard T, Steffen K et al.
Sports injuries and illnesses during the London
Summer Olympic Games 2012. Br J Sports
Med 2013; 47: 407-414
29. Ziaee V, Seyed-Hessam R, Mohsen R.
Injury Rates in Iranian Taekwondo Athletes;
a Prospective Study. Asian J Sports Med 2010;
1(1): 23-28
30. Witkowski K, Maśliński J, Szałek M et al. Risk
related to passion – comparative analysis of
traumas on the example of judo and wrestling.
Arch Budo 2015; 11: 413-417
31. Ji M. Analysis of injuries in taekwondo athletes. J Phys Ther Sci 2016; 28(1): 231-234
32. Tully MA, Bleakley CM, O’Connor SR et al.
Functional management of ankle sprains: what
volume and intensity of walking is undertaken
in the first week postinjury. Br J Sports Med
2012; 46(12): 877-882
33. Wolfe MW, Uhl TL, Mattacola CG et al.
Management of ankle sprains. Am Fam
Physician 2001; 63: 93-104
34. Nakamura M, Nishiwaki Y, Ushida T et al.
Prevalence and characteristics of chronic
musculoskeletal pain in Japan: a second survey of people with or without chronic pain. J
Orthop Sci 2014; 19(2): 339-350
35. Schmidt CP Zwingenberger S, Walther A et al.
Prevalence of low back pain in adolescent athletes – an epidemiological investigation. Int J
Sport Med 2014; 35(8): 684-689
36. Reis FJ, Dias MD, Newlands F et al. Chronic
low back pain and disability in Brazilian jiu-jitsu
athletes. Phys Ther Sport 2015; 16(4): 340-343
37. Kędra A, Kolwicz-Gańko A, Sitarski D et al.
Low Back Pain and Everyday Functioning
of Students. Ortop Traumatol Rehabil 2016;
18(1): 31-39
38. Mokhtarinia HR, Sanjari MA, Chehrehrazi M et
al. Trunk coordination in healthy and chronic
nonspecific low back pain subjects during
repetitive flexion–extension tasks: Effects of
movement asymmetry, velocity and load. Hum
Movement Sci 2016; 45: 182-192
39. Weerapong P, Hume P, Kolt G. Stretching:
mechanisms and benefits for sport performance and injury prevention. Phys Ther Rev
2004; 9(4): 189-206
40. Scoon GSM, Hopkins WG, Mayhew S et al.

smaes.archbudo.com

Boguszewski D. et al. – Prevalence of sports injuries...

Effect of post-exercise sauna bathing on the
endurance performance of competitive male
runners. J Sci Med Sport 2007; 10: 259-262
41. Adamczyk JG, Krasowska I, Boguszewski D et
al. The use of thermal imaging to assess the
effectiveness of ice massage and cold-water
immersion as methods for supporting postexercise recovery. J Ther Biol 2016; 60: 20-25
42. Kargarfard M, Lam ET, Shariat A et al. Efficacy
of massage on muscle soreness, perceived
recovery, physiological restoration and physical performance in male bodybuilders. J Sport
Sci 2016; 34(10): 959-965

43. Mroczkowski A. Rotating training simulator – an
apparatus used for determining the moment of
inertia, assisting learning various motor activities during rotational movements and simulating falls imposed by internal force. Arch Budo
Sci Martial Art Extreme Sport 2014; 10: 59-66
44. Boguszewski D, Jakubowska K, Adamczyk JG
et al. Functional assessment of children practicing ice hockey through Functional Movement
Screen test. Phys Activ Rev 2017; 5: 105-112
45. Michnik R, Wodarski P, Bieniek A et al.
Effectiveness of avoiding collision with an
object in motion – virtual reality technology

in diagnostic and training from perspective
of prophylactic of body injuries. Arch Budo
2017; 13: 203-210
46. Choi H. Taekwon-do ITF. New Zealand; 1995
47. Wąsik J. Walka sportowa taekwon-do.
Częstochowa: Podstawy rywalizacji i treningu.
Projack; 2013  [in Polish]
48. Dictionary of Sport and Exercise Science.
Over 5,000 Terms Clearly Defined. London:
A & B Black; 2006

Cite this article as: Boguszewski D, Adamczyk GJ, Obszyńska-Litwiniec A et al. Prevalence of sports injuries and chronic pain in athletes practising
kickboxing and taekwondo. Arch Budo Sci Martial Art Extreme Sport 2017; 13: 21-27

© ARCHIVES OF BUDO SCIENCE OF MARTIAL ARTS AND EXTREME SPORTS

2017 | VOLUME 13 | 27

