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From a physiological point of view, pain in sport has an informative 
function, indicating the maximum load capacity of the body and 
especially of those areas which are usually exposed to maximum 
loads and, consequently, damage or injury. Pain in an athlete’s 
body usually has a specific cause, predictable duration, and proven 
methods of treatment. Pain is part of the sporting experience, 
irrespective of whether the discipline is a contact or a non-contact 
sport. Interest in the problems of pain in sport has been growing in 
recent years, as demonstrated by the host of scientific publications 
referred to in the paper, and in general the number of articles and 
studies available in thematic databases. The problem of pain in 
sport will become increasingly important, not least because of the 
increasingly higher load on athletes in all disciplines, as shown by 
the successive new world records. Also, the increasing number of 
amateur and recreational athletes will require appropriate studies. 
As this group is not sufficiently prepared for the effort, it is very 
susceptible to injury. Pain in sport can also be expected to continue 
to gain in importance considering the increasing number of active 
elderly people, especially in European countries.
The article emphasizes that better knowledge of this area may have 
practical applications in the training process of athletes as well as 
persons who are physically active during their working life and 
after retirement. Furthermore, pain in sport may, due to advances 
in biological and medical sciences, give rise to new research areas. 
In this paper, the main trends of scientific problems and research 
concerning biological aspects of pain in sport are presented.
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Introduction

The concept of ‘pain’ is mainly associated with 
different injuries sustained as a result of accidents, 

traffic collisions, accidents at work or hospital surgery, 
rather than with sport. However, in Germany alone 
about two million sport-related accidents are reported 
every year [1]. Also in other countries, exercise- and 
sport-related accidents are an evident health problem; 
however, the number of injured competitive and 
recreational athletes can differ depending on the source 
of information and the criterion used. Therefore, data 
concerning a single country may vary significantly; for 
example, in the United States, the number of people who 
get injured each year while participating in a range of 
sports, exercise and recreational activities is estimated 
to be 3 to 5 million, close to 7 million or even 25 million 
[2, 3, 4], while other authors estimate that sports injuries 
in high schools alone affect 2 million students each 
year [5].
The growing number of studies dealing with the issue 
of pain in sport published every year clearly indicates 
increased expectations in this regard. A search in the 
National Library of Medicine (pub Med) database 
browser using the keywords “pAiN and SpoRT” 
in August 2013 resulted in 12,618 papers published 
in the last 40 years, from 1973 to 2013. However, 
over two-thirds of all analyzed studies concerning 
“pain and sport” were published in the last ten years.  
A more detailed analysis of the papers concerning “pain 
in sport” shows that the majority of them is related to  
a particular discipline of sport (football, hockey, martial 
arts, etc.) or concerns a specific injury, overuse of tissue 
or physical discomfort (joint pain, back pain, headache, 
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muscle pain, etc.). The remaining works on “pain and 
sport” deal with other aspects in this area, and it is 
worth emphasizing that the issue of pain and injury in 
sport is also extensively covered in literature on sport 
psychology, pain experience as well as consequences 
of injury [6, 7, 8].
Interestingly, in the scientific literature, some aspects 
of pain in sport remain unexplored or have been 
investigated only to a small degree, especially those 
relating to the effects of exercise on pain reception, the 
ability to tolerate pain during extreme physical stress, 
painkiller abuse – also by amateurs – pathophysiology 
of ischemia, individual sensory perception or the 
placebo effect. Also, the synergic effects of physical, 
pharmacological and psychophysiological factors 
modulating the variability in pain perception or affecting 
pain tolerance are not fully understood.
Better knowledge of this area, in addition to research 
impact, may have practical applications in the training 
process of athletes as well as persons who wish to be 
physically active during their working life and after 
retirement. Pain in sport and physical fitness can be 
expected to continue to gain in importance, given, 
in particular, the increasing number of active elderly 
people, especially in European countries.
pain in sport may, due to advances in biological and 
medical sciences, become a new research area. This 
paper mentions the main trends in scientific research 
concerning biological aspects of pain in sport.

Pain, what does it mean?
The human body is able to perceive most environmental 
stimuli, including electromagnetic waves (light), sound, 
temperature, smell, taste or pressure. All those stimuli 
are usually of chemical, thermal or mechanical origin. in 
the last case, their wide spectrum ranges from delicate 
touch, trough pressure to vibration, tickle or even pain. 
interestingly, all of those sensations are registered, 
through special nerve structures, mainly corpuscular 
endings of peripheral nerve fibres, known as sensors 
or receptors. They are characterized by clearly defined 
anatomical structure and physiological function [9, 10, 11, 
12]. Receptors are concentrated in the sense organs such 
as eyes or ears, or can be distributed around the surface 
of the body, as in the case of skin sensors specialized in 
thermoreception to recognize and distinguish cold and 
warm or in proprioception to perceive the body’s current 
position and movements of joints and muscles. Many of 
them are localized in internal organs and have a clear 

physiological function, such as the pressure sensors, 
also known as baroreceptors.
Unlike other sensory modalities, pain offers little help in 
the recognition of our surroundings. its special function 
is to inform us about the risk of injury or damage to 
our body originating both externally and internally. 
interestingly, almost all sensory impressions, such as 
smell, taste, vision or hearing, can generate feelings of 
pleasure or displeasure, depending on the concentration, 
conditions or other circumstances. in this respect, pain 
seems to be an exception because of the almost always 
unpleasant emotions associated with it.
The definition of ‘pain’ was published in 1979 in 
the scientific journal Pain – an official body of the 
international Association for the Study of pain 
(iASp). This sensory phenomenon was characterized 
as “unpleasant sensory and emotional experience 
associated with actual or potential tissue damage, or 
described in terms of such damage” [13]. it means 
that pain must be considered in more terms than just 
pure sensation. in addition to a sensory-discriminative 
component, informing about the site, intensity and 
duration of nociceptive stimuli, the consequences of 
reception, conduction and processing of noxious signals 
include also other components, which are classified as 
affective, autonomic, and motor. Usually, all four of 
them appear together, but their intensity varies almost 
in each case.
Apart from the term ‘pain’ described above, ‘nociception’ 
is another closely associated term. Nociception (from the 
Latin word nocere, which means “to injure”) is defined 
as objective processes in which the nervous system 
receives and processes noxious stimuli or stimuli that 
have the potential to damage tissue. Thus, the term 
refers to the peripheral recording, transmission and 
processing of noxious signals in the central nervous 
system (cNS). The structures in which this process takes 
place are described as the nociceptive system consisting 
of peripheral and central elements (Fig. 1).

Peripheral and central mechanisms of pain
The phenomenon of pain will be signalized or have its 
origin at the site of injury, and is created in the brain. The 
first element of the nociceptive system is the nociceptive 
neuron, where, in its ending part, the converting process 
of the mechanical, chemical or thermal stimuli into 
action potentials takes place. Such structures, termed 
nociceptors by Sherington [14], constitute the initial 
element of the nociceptive system [9, 10, 12]. They are 
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a kind of “sensing devices” performing only one, but 
important informative function – warning of danger. 
Nociceptive endings possess a number of receptors 
and channels, whose activation causes a change of 
the electric charge of the sensor’s membrane and, 
consequently, typical physiological depolarization [11, 
15, 16]. Through those receptors and channels in the 
cell membrane, nociceptors are also targeted by algesic 
substances, particularly those known as inflammatory 
mediators, including substance p, bradykinin or 
histamine, leukotrienes and prostaglandins. When such 
substances, produced mainly in inflamed tissue, are 
released, the threshold of nociceptors is lowered, in some 
cases to such an extent that even normal non-noxious 
stimuli are able to excite the nociceptors [10, 17, 18]. This 
phenomenon is called sensitization. it is known that the 
action and behaviour of nociceptors may be modulated 
by the gene expression of ion channels or receptors 
in response to tissue damage or/and inflammatory 
processes [11, 12, 16, 18].
Built in sensors, the nociceptive stimuli in the form 
of action potentials (not pain signals) are transported 
along the first neuron to the spinal cord, and more 
specifically the dorsal horn, where they make synaptic 
contacts with interneurons or with second neurons. 
This anatomical area is the site of primary integration 

of segmental pain information. Much of the molecular 
aspects of those processes are already known and are 
extensively discussed in neuroscience literature [12, 19, 
20]. The second neuron leads the pain signal through 
tractus spinothalamicus to the thalamus and then to the 
cortex, where the information is completed by emotional 
aspects (Fig. 1).
This physiological role of pain, which focuses on 
warning the organism against potential tissue damage 
may be modified and/or disturbed peripherally by 
the aforementioned sensitization of nociceptors or 
pathological impulse generation in nociceptive fibres 
known as spontaneous activity. increased spontaneous 
activity of nerve fibres is the result of functional or/and 
structural changes to neurons, and was found mainly 
after exposure of nerve endings to inf lammatory 
mediators or as a result of severing or rupturing the nerve 
[21]. This physiological mode of pain can also be changed 
centrally. in this case, functional disturbances or defects 
in the spinal cord and the supraspinal nociceptive system 
can lead to enhanced excitability and even spontaneous 
activity in those structures.
in addition to warning about the risk of tissue-damaging 
stimuli, the nociceptive system may also participate in 
inhibiting the flow of those stimuli to the structures 
of the central nociceptive system. in particular, the 

Nociceptors are described as free nerve 
endings localized in different tissues.  
A sensory ending has specific molecular 
properties and contains a number of 
receptors ,  responding to  var ious 
inflammatory factors, as well as ion 
channels (a) The nociceptive stimuli, 
indicating danger for the tissue, is able 
to stimulate the nociceptor and initiate  
a mechanism of converting these stimuli 
(mechanical, chemical or thermal) into  
a sensory potential, known as transduction 
(b) With a sufficiently high amplitude, 
the sensory potential produces an action 
potential (c) This process, known as 
transformation, mainly involves voltage 
gated sodium channels. Then, the action 
potential is conducted along the slow 
conducting afferent fibre to the first synapse 
in the spinal cord. if the incoming action 
potentials are strong enough to depolarize 
the second neuron localized in spinal cord, 
a new signal is generated and transported 
to the thalamus and then to cerebral 
structures.

Figure 1. Structure and function of the nociceptive system. The peripheral elements of this system involve nociceptive neurons 
converting stimuli, in their ending parts, into action potentials and axons conducting them further up to the central 
ending, where the synapse is built. central elements of the nociceptive system include neurons of the spinal cord 
and of the brain
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nociceptive neurons of the spinal cord are constantly 
controlled by descending inhibitory systems [12]. 

Diversity of pain
The sensation of pain can be categorized in relation 
to the site of origin as somatic, visceral, superficial or 
deep, in terms of its duration as acute and chronic, and 
even with respect to the site of perception as local or 
generalized. Figure 2 provides partial insight into this 
complex subject.

The physiological form of pain occurs as a consequence 
of excitation of nociceptors. However, pain may also be 
produced non-physiologically as a result of pathological 
events, mainly by direct excitation of elements of the 
nociceptive system, such as in the case of mechanical 
pressure, which generates discharges in a nerve, or by 
damage to the nerve, respectively. Similarly, continuous 
irritation of a dorsal root leads to pathological impulse 
generation in nociceptive fibres, not nociceptors [22]. 

interestingly, the lacking input of nociceptive and sensory 
stimuli from a part of body that is no longer present after 
amputation can also induce pain. This phenomenon, 
known as phantom pain, is seen as a consequence of 
plastic changes in primary somatosensory cortex [23, 
24]. it has been discovered recently that also an itch is 
a quality of cutaneous sensation closely related to pain 
[25].

Feeling of pain and factors that alter this 
sensation in sport 
pain is a very subjective sensation that begins 
with the action of noxious stimuli affecting 
nociceptors. The gentle electrical changes 
of membrane potential induced this way 
lead to local depolarization, generate sensor 
potentials, and then action potentials (b and 
c in Fig. 1A, respectively). Functionally, an 
effective stimulus exceeds the sensitivity 
threshold of peripherally localized “pain 
sensors”. The threshold of the nociceptors 
to noxious stimuli is neither uniform among 
all nociceptors nor constant in a given 
nociceptor. As a consequence, pain threshold, 
defined as the current amplitude that evokes 
pain in 50% of stimuli [26] is subjective and 
differs from person to person. in practice, 
the assessment of pain threshold is more 
complicated than that of other sensory 
thresholds because of the subjective nature 
of pain. other useful terms which help 
describe the concept of pain include “pain 
experience” and “pain tolerance”, which is 
understood as the amount of pain applied 
under experimental conditions in the form 
of defined stimuli which a person is able to 
withstand before suffering from an emotional 
or physical breakdown.
There are several factors that can influence 
pain threshold values, including age [27], 

gender [28], stress [29], supporting persons [30], the 
subject’s pain experience history, and, obviously, 
physical activity [25].
Also, regular physical activity is supposed to be 
associated with specific alterations in pain perception 
[31]. There are numerous papers indicating that athletes 
have higher pain tolerance than non-athletes [32, 33]. 
Furthermore, the author’s own research demonstrates 
that even slight physical effort may shift the threshold 

Figure 2. classification of pain according to different criteria (site, 
perception, origin, and duration). Acute pain indicates impending 
actual tissue damage, and is thus a clear signal with a warning 
function. Chronic pain lasting some months does not fulfill this 
function. in terms of the area in which pain is perceived, it can 
be described localized or generalized. The origin of pain may 
be physiological, when the nociceptors are directly activated by  
a stimulus, or pathological, when pain is produced by excitation 
of the structures of nociceptive systems at more proximal sites
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of perception of both sensory stimuli and nociceptive 
stimuli [12, 34]. it has also been shown that strong 
aerobic exercise during cycling inhibited the perception 
of vibration and myofascial pain [35]. interestingly, 
also professional ballet dancers, similarly to sports 
professionals, were found to have a higher pain 
threshold and pain tolerance threshold compared with 
matched controls in the cold pressor Test [36]. Some 
authors, such as Ryan and Kovacic [37], found many 
years ago that athletes participating in contact sports 
rated their pain as less severe and had greater pain 
tolerance time than non-contact sports athletes. Those 
authors also found no significant differences between 
the tested groups as regards pain threshold, indicating, 
however, that a high pain threshold can coexist with 
a low level of pain tolerance. Also, pain perception 
by 30 competitive swimmers and 28 non-competitive 
athletes showed that while pain thresholds differed little 
between the groups, pain tolerances were considerably 
different [38]. Raudenbush et al. [39] confirmed such 
observations, finding additionally that physical contact 
of athletes is a factor that may desensitize them to pain. 
They also noticed that athletes with a history of injuries 
were more willing to accept a high level of pain before 
discontinuing to play the game than athletes without 
such a history.
in addition, pain tolerance has been found to vary 
in different sport disciplines, with possible divisions 
emerging between individual and team sports, and 
contact and non-contact sports [36]. interestingly, 
Raudenbush [40] found that pain tolerance was the 
greatest during playing video sports and fighting games. 
Thus, certain games produce greater distraction, which 
may have implications for the medical field as an adjunct 
to pain management.
pain experience in sport has been the subject of 
increasing research in recent years. While sports 
professionals have generally been found to have higher 
pain thresholds than control subjects, the reasons for 
this are not entirely clear [36, 41]. The causes of the 
differences in somatosensory processing in athletes in 
comparison with controls may be linked to the probably 
less responsive endogenous pain inhibitory system [41]. 
This finding may explain the paradoxical tendency of 
athletes to develop chronic widespread pain.
Some objective factors mentioned earlier, such as age, 
gender, or even ethnic group or religious affiliation, 
are able not only to influence the sensory threshold but 
also to modulate the perception of pain. Moreover, the 

same injury in two different people will be experienced 
in two completely different ways, depending upon the 
context, past experience, levels of anxiety, and other 
circumstances. it is a well-known fact that soldiers 
wounded in action need far less treatment with 
painkillers than would be required for comparable 
injuries in their civilian life [42]. Also in sport, 
especially in some disciplines such as boxing or martial 
arts, athletes experience pain during competitions or 
sparring fights. This pain is, however, experienced in a 
different way. it does not cause anxiety and is tolerated 
by the athlete, and a punch from the opponent triggers 
an additional desire to fight and gives a motivation to 
win. Also, muscle pain after exercise can be perceived 
as positive, suggesting, sometimes incorrectly, that the 
training was good and intensive [12].
in the literature, evidence for the influence of sex 
and menstrual phase on pain perception was already 
presented in the 1930s [43]. Bergstrom et al. [44] found 
that among adolescents aged 15-19 attending a ski high 
school, female students suffered more knee pain (88%) 
than males (57%). on the other hand, there are no clear 
results to indicate that gender could be a factor affecting 
the willingness to play through pain and injury [4].
Furthermore, under experimental conditions, the 
relationship between reported pain intensity and the 
peripherally applied pain stimulus also depends on the 
emotional status, which can be influenced by many 
subjective factors. Weinberg et al. [4] found in their study 
of male and female basketball players that individuals 
with a higher athletic identity had more positive attitudes 
and reported a higher level of willingness to play through 
pain than those with a lower athletic identity. 
pain is a phenomenon that becomes a stronger and more 
explicit element in the later periods of life. There is also  
a noticeable tendency that with age the frequency of cases 
of acute pain decreases, while the number of patients 
complaining about chronic pain increases [45]. changes 
in pain perception in the elderly should be looked at in a 
wider context. As we age, both functional and structural 
changes occur in the nervous system [46, 47], including 
reduction in the density of opioid and serotonin receptors 
[48]. Neurophysiological observations in animal models 
also indicate the possibility of a more intense pain 
response in older animals [27].

What is special about “pain in sport”?
in sports, during training or a match, one must accept 
the possibility of injuries or micro-injuries that are not 
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perceived explicitly as noxious stimuli. However, the 
aggregation of such events is particularly dangerous 
as it may lead to chronic pathological processes in the 
musculoskeletal system, disorders and dysfunction, and 
pain [49]. Usually, pain in an athlete’s body has a specific 
cause, predictable duration, and can be managed with 
proven methods. Generally, pain has an informative 
function with a clear protective role, aiming to minimize 
the damage of tissue at the time of injury. on the 
other hand, from the clinical point of view, pain has a 
very important diagnostic role, forcing one to consult  
a physician. The diagnostic function of pain, manifesting 
itself as a decreased, the same or an increased level 
of its intensity, is also useful in the assessment of the 
therapy applied. in athletes, pain plays an additional 
function to indicate the maximal load of the organism, 
and particularly of the area of the body that gets injured 
the most.
pain and sport also show another interesting relationship. 
Sport activity can induce and even intensify pain. on the 
other hand, sporting activities can reduce pain intensity 
and improve the comfort of living, as found out by many 
patients suffering from pain.
pain in sport is mainly associated with acute injury 
during training or competition. However, it is suggested 
that overuse injuries and pain problems such low back 
pain and jumper’s knee are often chronic, with periods 
of reemission and exacerbation, and may represent as 
much of a problem in many sports as do acute injuries 
[50]. one should not forget that pain is a prevalent 
factor not only in competitive sport, but also in other 
physical performance domains such as dance, military 
operations, and outdoor adventure activities.
pain must be seen not only as a pathological symptom 
but also as a useful and necessary adjunct to inhibit 
sports participation when injury is involved [51].  
A number of studies conducted to date suggest that 
many athletes play through injuries. As much as 90% 
of collegiate athletes continued to play through injury 
and pain at some points during their sporting career [52]. 
Such an attitude to pain may have different underlying 
causes, but it often involves the athlete’s image in the 
eyes of the coach, the team, the fans or even the media. 
Athletes experience, endure, tolerate, and accept pain as 
part of their daily lives [53]. it is also important for the 
athlete’s success to be able to play while hurt.
interestingly, even recreational athletes are ready to play 
with pain and injury [4]. in a variety of sports, athletes 
maintain their ability and willingness to play through 

pain as a demonstration of character building, as a way 
of gaining respect from others, and as a way of attaining 
success [52, 54].
Also, ballet dancers reported to dance through pain, 
which can lead to serious injury and may impose  
a limitation on training intensity [55, 56, 57]. interestingly, 
male and female Standard and Latin style dancers 
also experience pain, with males experiencing pain 
primarily in the hips and calves and females in the 
toe region (44.9%); however, back pain affects both 
female and male dancers [58]. Because Standard and 
Latin style dancers practice and compete together, the 
partner’s absence from training may adversely affect 
the performance of the couple during a competition, 
which could lead to lower ranking and possible partner 
replacement [59].
pain as a consequence of athletic injury may result from 
acute trauma or overuse; however, previous injuries 
and their sequelae may also play a role in generating 
pain [60]. Therefore, the number of pain events in sport 
can be assessed either directly or indirectly. Mostly, 
accordingly to sport, muscle pain, joint pain, headache 
as well as back pain will be discussed.

Muscle pain
Muscles are served by nociceptive nerve fibres, which 
can be a source of pain that manifest itself in the form 
of functional limitations. Muscle nociceptors do not 
respond to natural stimuli generated during normal 
muscle activity, hence minor muscle deformations, 
spasms or st retching within the physiological 
limits are not adequate stimuli for nociceptors [61].  
A typical muscle nociceptor, however, responds to both 
noxious mechanical stimuli (local pressure, such as 
pinching) and chemical stimuli. The latter may include 
reduction in tissue pH, or, in other words, increased 
acidity, which is usually associated with hypoxia or 
muscle inflammation or production of pain-inducing 
and sensitizing substances, such as bradykinin, 
prostaglandins, substance p and others, which also 
affects pain receptors within the muscle [62, 63, 64].  
it is also worth mentioning that previously lactic acid was 
considered to be the cause of exercise-induced muscle 
pain. Although the concentration of this compound 
increases up to 10 times during exercise [65], it then 
normalizes within 1-1.5 hours, even after intense effort 
accompanied by muscle pain.
Another cause of muscle pain induced by chemical 
stimuli is the release of adenosine triphosphate (ATp), 
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usually from damaged muscle cells, and its binding by 
special purinergic receptors p2X2 and p2X3 [66].
Muscle soreness can occur after a single training session 
of high intensity. Muscle pain onsets within 8 to 24 hours 
after the load, peaks after 1 or 2 days, and disappears 
completely within the next few days. Therefore, this 
condition is known as delayed onset muscle soreness 
(DoMS). Histological tests indicate damage to the 
contractile and/or structural elements of sarcomeres. 
The period of noticeable changes in those structures 
coincided with the length of muscle pain. The process 
of removal of mechanical micro-damage to sarcomeres 
is accompanied by the release of endogenous substances 
that irritate the nociceptors located in the muscle [67, 
68]. This type of muscle soreness can affect physical 
activity by limiting the mobility of joints, causing muscle 
weakness, and resulting in problems with coordination 
between the individual motor units during muscle 
contraction. Although there are different markers to 
evaluate muscle lesions [69, 70], no efficient biochemical 
methods to assess muscle pain are known.
An interesting but still unexplored issue is muscle 
pain caused by local hypoxia. Hypoxic pain, although 
associated mostly with the heart muscle, or angina 
pectoris, applies, however, directly or indirectly, also 
to other types of muscle tissue, including the skeletal 
muscles. A hypoxic and working muscle will soon 
manifest its discomfort with pain [71, 72]. 
 
Joint pain
pain in the joints, particularly the knee joint, may 
have different etiology [73, 74, 75, 76, 77], but their 
overloading is a serious clinical problem for many 
athletes, including top athletes [78].
if the structure of the joint is damaged, pain and swelling, 
which sometimes spread beyond the site of injury, onset 
within a short period of time after the event. pain that 
intensifies during movement in the joint’s functional 
range is the result of sensitization of nociceptors, 
which, in healthy tissue, are activated only to indicate 
the possibility of damage when the joint is reaching its 
limit position. it is worth noting that nociceptors are 
found substantially in all structures of the joint (joint 
capsule, ligaments and tendons), with the exception of 
the articular cartilage, which is not innervated [73, 74]. 
Other factors may also contribute to intensified activity 
of nociceptors in this region, such as an increase in 
pressure in the joint capsule observed in the course of 
an inflammatory process.

Hahn and Foldspang [79] suppose that knee pain is  
a common symptom in athletes; however, its prevalence 
is associated with the type, amount and duration of 
sports participation. in Denmark, they found that 
among sports club members aged 14-35 the prevalence 
of knee pain within the preceding 12 months, constant 
or recurrent knee pain, absence from sport, and absence 
from work due to knee pain was 54%, 34%, 19% and 4%, 
respectively. Also, 73% of students of a ski high school 
reported activity-related pain of the knee [44, 80].

Headache
A classification by the International Headache Society 
(iHS) lists more than 250 types of headaches, which are 
divided into primary headaches, which are themselves  
a disease and a primary condition, such as migraine, and 
secondary headaches, and which are the result of damage 
or injury to the head or an infection or poisoning.
Damage to the head and face is very common in athletes, 
especially in team sports or martial arts. Moreover, 
headaches after exercise (also known as exertional 
headaches or headaches on exertion) are very common 
in modern athletes and people who exercise [81].
Analysis of the literature indicates that the causes of 
headache in people who do sport or exercise are not 
homogeneous. A study of 440 football players showed 
that 85% of them reported the occurrence of headaches 
associated with their discipline, and 21% of the players 
experienced headaches during the game [82]. A similar 
incidence of headache was also observed in Australian 
professional football players. of the 160 persons 
surveyed, 80% declared the presence of that condition. 
interestingly, fewer respondents experienced headache 
during a match than during training, 49% and 60%, 
respectively [83]. on the other hand, the probability 
of head injury in female hockey players was six times 
higher during a match than during training [84].
it was also demonstrated that the headache can be 
triggered by other events, such as fast ice skating [85] 
or mountaineering [86], where the cause may be the cold 
air leading to the contraction of blood vessels and/or 
stimulation of cold receptors. 
pain in sport is an area which is usually investigated 
in terms of injuries, trauma or medical treatment and 
recovery. There are, however, aspects of pain in sport 
which remain rather unexplored, such as the effect of 
exercise on pain reception, the ability to tolerate pain 
during extreme physical stress, painkiller abuse (also 
by amateurs), pathophysiology of ischemia, individual 
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sensory perception or the placebo effect. A fuller 
knowledge of this area may have practical applications 
in the training process. 
Another specific and relatively unexplored problem 
relating to the issue of pain in sport is the reduced 
perception of pain by athletes who are constantly and 
intensely affected by minor or major injuries. it is 
common knowledge that generally pain accompanies 
every injury. However, repetitive strain injuries in 
athletes, especially in those who train contact sports or 
martial arts, are, over time, perceived as increasingly 
weaker and less burdensome. The mechanism of this 
phenomenon is still not clear. Several possibilities have 
been discussed. it is possible that during the healing 
process, connective tissue replacement occurs instead 
of regeneration. As a consequence, the structure might 
become weaker and inflexible, which, especially in the 
case of tendons, may result in joint contractures or in 
an inability to adapt to external and internal stress very 
well [87]. Also, a bone is able to adapt to altered physical 
stimuli or injury. Exercise can thus affect bones in the 
same limb in different ways [88].

Alleviation of pain – playing through pain 
injuries and pain were already treated by athletes in 
Ancient Greece [89]. The intensity of pain as well as 
the perception of this sensation can be modulated by 
three important processes: pharmacological procedures 
aimed at either preventing the reception and conduction 
of noxious signals or inhibiting central processing and 
diminishing affective participation in the pain event; 
physical procedures used in physiotherapy, which 
employ extremely diverse routes to counteract pain; and 
a broad spectrum of psychological methods [42].
in sport, particularly in last two decades, self-
administration of drugs, mainly non-steroidal anti-
inflammatory drugs and opioids used to manage athletic 
injuries, has significantly increased [90, 91]. The same 
growing trend has been observed as regards non-
medical use of prescription opioids among adolescents, 
including athletes, in recent years. Veliz et al. [5] found 
that adolescent participants in high-injury sports, 
especially football players and wrestlers, had 50% higher 
odds of non-medical use of prescription opioids than 
adolescents who did not participate in those types of 
sports. The authors suppose that the greater odds may 
be related to the fact that football players and wrestlers 
have the highest severe injury rate among high school 
athletes [92]. A dangerous trend has been observed in 

participants of different types of mass sporting events, 
such as marathon running. According to Brune [91], 
even more than half of those people may be taking 
analgesics before the event to relieve existing pain or 
pain anticipated during the run.
When discussing the possibilities of pain alleviation in 
athletes, one must mention the placebo effect. placebo, 
which can activate the same brain structures which 
modulate pain as opioids [93], is a special aspect of pain 
in sport. This phenomenon is clearly more complex in the 
case of sport than in the case of a specific disease. It has 
been demonstrated that athletes convinced that they had 
been administered anabolics [94, 95], caffeine [96] or a 
hypothetical “super substance” [97] or who trained with 
the assistance of a respiratory device [98], performed 
better than the baseline or control group. Furthermore, 
Benedetti et al., [99] showed also that opioid-mediated 
placebo applied after repeated administration of 
morphine in the pre-competition training phase is able 
to boost pain endurance and physical performance to  
a similar extent. 
Speaking of placebo in sport, additional questions 
arise, for example, about events that can be classified as  
a placebo effect. During sporting rivalry, placebo effects 
may, in fact, be modulated or superseded by motivational 
factors [100]. on the other hand, it is possible that 
changes in motivation are part of the placebo effect.

Conclusions
interest in the problems of pain in sport has been growing 
in recent years, as demonstrated, for example, by the host 
of scientific publications referred to in the paper, and in 
particular the number of articles and studies available in 
databases. This is a consequence of both the increasing 
loads on professional athletes’ bodies and the growing 
number of amateur and recreational athletes who are 
not sufficiently prepared for the effort. It is worth noting 
that the research to date has not focused or has focused 
to a very limited extent on several important aspects of 
pain, both in professional and amateur sport, such as the 
ability to tolerate pain during extreme physical stress, 
painkiller abuse, including by amateurs, pathophysiology 
of ischemia, individual sensory perception of stimuli, 
including pain stimuli, the synergic effects of physical, 
pharmacological and psychophysiological factors that 
modulate variability in pain perception or the placebo 
effect. New studies on the issue of pain in sport should 
also deal with topics concerning the ageing generation 
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of people who wish to remain fit or actively participate 
in a sport discipline of their choice.
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