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Vážení čtenáři, 
vědecký časopis Journal of Outdoor Activities 
(JOA), jehož druhé letošní číslo otevíráte, se jak 
ostatně vyplývá z názvu, zaměřuje na problematiku 
aktivit v  přírodě nejen z  pohledu kinantropologie, 
ale i příbuzných oborů. Časopis v anglickém jazyce 
s českými abstrakty vydává Univerzita Jana Evange-
listy Purkyně (UJEP) dvakrát ročně v nákladu 100 
výtisků od roku 2007. Již od svého vzniku je časopis 
uveden v seznamu recenzovaných neimpaktovaných 
periodik vydávaných v ČR, který pravidelně zveřej-
ňuje Rada pro výzkum, vývoj a  inovace (RVVI). 
Uzávěrky termínů pro zaslání příspěvků jsou pravi-
delně vždy k 1. dubnu a 1. říjnu. 
V  letech 2007 až 2009 byl šéfredaktorem Dr. J. 
Kirchner, 2010 až 2011 pak prof. L. Pyšný. Aktuál-
ním šéfredaktorem je od počátku roku 2011 Dr. M. 
Nosek, který v roce 2012 zahájil spolupráci s Inter-
national Mountain and Outdoor Sports Conference, 
jejímž výsledkem bylo speciální číslo vydané k této 
konferenci. 
Zřejmě v souvislosti s větší popularitou JOA a také 
obecně značným tlakem na publikační aktivitu se 
zvýšil zájem o  publikaci a  v  minulých třech letech 
bylo na základě dvou kladných anonymních posud-
ků přijato k otištění průměrně 75% ze zaslaných tex-
tů (podrobný přehled uvádí tabulka).
K  napsání tohoto editorialu nás vedla nejen změna 
grafického vzhledu, ale především aktuální vývoj hod-
nocení výsledků výzkumu (www.vyzkum.cz). Změny 
platné pro letošní rok, mimochodem vyhlášené 19. 6. 
2013 (!), mají krajně negativní finanční dopad na fi-
nancování vědecké činnosti vysokých škol a institucí 
zabývajících se kinantropologií a příbuznými obory. 
Body z  Rejstříku informací o  výsledcích (RIV), na 

základě kterých obdrží výzkumné instituce a vysoké 
školy finanční ohodnocení za články v  odborných 
časopisech, jsou (nejen) pro sport a volný čas (zkrat-
ka AK) ohodnoceny “0“ – tzn. také za článek v JOA 
neobdrží instituce autora ani jednu Korunu českou. 
Výjimku tvoří články z oboru pedagogika a školství 
(AM), které jsou bodově ohodnocené, ale o  tom, 
zda článek může být zařazen do tohoto oboru, musí 
rozhodnout panel expertů. Tyto experty RVVI tepr-
ve hledá (termín pro podání přihlášek je do 10. 12. 
2013) a nezbývá tedy doufat, že je alespoň do počátku 
příštího roku nalezne tak, aby mohli zhodnotit letos 
vydané a jistě v řadě případů již vloni psané texty. 
Rozhodně se nedomníváme, že do loňského roku 
platný systém hodnocení publikační činnosti dů-
věrně přezdívaný „kafemlýnek“ byl optimální, ale 
těžko se hledají publikovatelné výrazy pro uvedenou 
časovou souslednost nového hodnocení. Přesto ne-
zbývá než uvedená negativní rozhodnutí respektovat 
a  pokusit se najít řešení. Z  těchto důvodů dáváme 
čtenářům k úvaze následující základní možnosti pří-
padného dalšího směřování časopisu, které by moh-
ly vést nejen k  rozšiřování poznatků a  profesnímu 
růstu autorů, ale také finančnímu přínosu pro jejich 
mateřské instituce:
I. pokusit se o zařazení JOA do databáze Scopus, 

případně ERIH, až (pokud vůbec) bude vyhlá-
šen termín pro podávání přihlášek,

II. více se zaměřit na články z  oboru pedagogika 
a školství,

nebo
III. časopis i nadále směřovat k odborným výstupům, 

které přinášejí nové oborové poznatky a přísluš-
ným autorům případný další profesní růst, bez 
finančního přínosu mateřským institucím autorů.

editorial 

Tabulka: počet zaslaných a přijatých příspěvků 2011 až 2013

číslo/rok vydání počet zaslaných příspěvků přijatých do tisku (z toho: mimo 
UJEP/ zahraničních příspěvků)

2/2011 12 9 (4/2)
1/2012 12 7 (3/0)
2/2012 13 9 (3/0)
Supll. 1/2013 – IMOSC 2012 15 13 (12/6)
1/2013 10 8 (5/0)
2/2013 7 5 (4/0)
Celkem 69 51 (31/8)
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Přes neradostné přístupy RVVI k financování vý-
zkumu nejen námi preferovaných oborů se těšíme 
na Vaše další příspěvky tak, abychom mohli cíleně 
směřovat časopis do stále vyšší kvality a výhledo-
vě se pokusit zažádat o zařazení do databáze Sco-

pus, případně ERIH nebo získat pro JOA impakt 
faktor.

doc. PhDr. Jiří Suchý, Ph.D.,
Mgr. Martin Nosek, Ph.D.
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Basic psychic personality structure 
as a precondition for reaching endu-
rance performance limits using tri-
athlon as an example
Lenka Kovářová1, Kateřina Nováková1, Karel Kovář2, David Pánek3

1 Laboratory of Sport Motor Activities, Faculty of Physical Education and Sport, Charles University, Prague, 
Czech Republic
2 Department of Pedagogy, Psychology and Didactics of sport, Faculty of Physical Education and Sport, Char-
les University, Prague, Czech Republic
3 Department of Physiotherapy, Faculty of Physical Education and Sport, Charles University, Prague, Czech 
Republic

Introduction
The word talent in sport refers to an individual equi-
pped with a set of inborn predispositions (morpholo-
gical, physiological, motor, psychic and others) whose 
structure corresponds to the set of requirements for 
specific sports performances thus creating a complex 

of preconditions necessary for the athlete’s high-level 
performance in a given type of sports performance 
(Choutka & Dovalil, 1991). In the 1990’s, physiologi-
cal, psychological and social factors gradually started 
to be implemented to various extent in the trends of 
the identification of sports talent (Ko et al., 2003).

Abstract
The aim of this paper was to explore the differences in the basic psychic personality structure between elite level 
and hobby triathletes. The total of 63 triathletes (44 men and 19 women) participated in the research. We used 
the SPARO personality questionnaire from the Diaros psychodiagnostic testing battery. The unpaired t - test 
was used for data analysis in SPSS. The results of this study confirmed some differences in the basic psychic 
personality structure between top performance and hobby male and female triathletes. Statistically significant 
differences in men (p ≤ 0,05, or p ≤ 0,01 respectively) are mainly found in the dimension of integration, then 
in self-assertion (p ≤ 0,05) and correctiveness. In women, it is the dimension of normality (p ≤ 0,05) and 
also self-assertion (p ≤ 0,1); here, however, the relationship between the surveyed groups is reverse. There is a 
weaker tendency towards self-assertion among top performance female triathletes.

Key words
personality structure, short triathlon, talent assesment, Diaros, SPARO

Souhrn
Cílem této práce bylo zjistit rozdíly v bazální psychické osobnostní struktuře mezi vrcholovými a výkonnost-
ními triatlonisty. Výzkumu se zúčastnilo celkem 63 triatlonistů (44 mužů a 19 žen). Pro analýzu byl použit 
osobnostní dotazník SPARO z testovací baterie Diaros. Pro analýzu dat byl použit nepárový t – test a statistic-
ký software SPSS. Studie odhalila některé rozdíly v oblasti bazální psychické osobnostní struktuře mezi vrcho-
lovými a hobby triatlonisty a triatlonistkami. Statisticky výzkumné rozdíly u mužů (p ≤ 0,05, resp. p ≤ 0,01) 
nacházíme zejména v dimenzi integrovanosti, dále pak v oblasti sebeprosazování (p ≤ 0,05) a korektivnosti. 
U žen je to dimenze normality (p ≤ 0,05) a rovněž oblast sebeprosazování (p ≤ 0,1), zde je však vztah mezi 
sledovanými skupinami opačný. Reprezentantky mají menší tendenci se prosazovat.

Klíčová slova
osobnostní struktura, krátký triatlon, výběr talentů, Diaros, SPARO
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Triathlon is characterised by the combination of 
three sports (swimming, cycling, running) with 
extreme demands for the endurance and, at the 
same time, for perfect technical-tactical mastery 
of individual disciplines (Neumann, Pfützner, & 
Hottnerott, 2004). Triathlon practised on so-called 
Olympic (short) tracks is the combination of three 
endurance disciplines, swimming (1500 m), cycling 
(40 km) and running (10 km). Numerous sports 
enthusiasts consider triathlon not only a hobby, but 
an activity that principally moulds their life styles, 
thus creating, in a way, a special social group. Due 
to the necessary number of training hours and the 
time coordination of training in three different dis-
ciplines, triathlon must be integrated into everyday 
routine. Regular training sessions are considered 
an obvious and indispensable part of values accep-
ted by triathletes affecting in a principal way their 
life priorities and behaviour. Conditions for trai-
ning require the formation of a special social en-
vironment, as this activity may hardly be practised 
without the understanding or the same enthusiasm 
on the part of the people closest to them. Due to 
the fact that young triathletes embark on regular 
training at the age of around fifteen, the effect of 
this sport on their socialisation is often crucial (Ko-
vářová, 2012). 
Both sports and clinical psychologists have been 
engaged in the analysis of psychic predispositions 
for endurance sports for several decades. One of 
the pioneers investigating psychological predis-
positions in endurance performances in the Sovi-
et Union in as early as the 1960’s was e.g. Rudik 
(1961), who saw the basic predisposition in inter-
nal morality and willpower. He also studied atten-
tion performances of athletes at different levels 
where he identified the basic relationships between 
sports performance and attention. From selected 
later studies performed on multi-sport endurance 
athletes and endurance athletes in general (Hátlo-
vá, 2000; Nideffer, 1995; Nideffer, 2000; Nideffer & 
Bond, 1989; Weinberg & Gould, 2003 and others), 
it follows that one of the most important psycholo-
gical preconditions for the maximum performance 
is the ability to focus attention. This psychic pre-
disposition is also considered indispensable as it 
minimises the risks of injuries during training and 
in competitions (Morgan & Pollock, 1977; Nideffer, 
1993). Therefore, the main focus of our previous 
study (Zemanová & Kovář, 2009) was the identifi-
cation of the ability to focus attention. Based on a 
test profile composed of four tests oriented towards 
the evaluation of attention concentration (Jirásek’s 

Numeric Square (before and after performance), 
Numeric Rectangle, Bourdon’s Test and Disjuncti-
ve Reaction Time II), we found out that the abili-
ty to focus attention was statistically significantly 
higher in the better performance level group of 
triathletes who performed better in all the used 
tests. The differences identified in all surveyed dia-
gnostic tools were statistically significant (Jirásek’s 
Test before performance t = –2.92; p = 0,005; ω2 = 
0,14, Jirásek’s Test after performance t = –2.98; p = 
0,004; ω2 = 0,12, Numeric Rectangle t = 2.20; p = 
0,032; ω2 = 0,06, Bourdon’s Test t = 6.20; p = 0,000; 
ω2 = 0,40, Disjunctive Test t = 4.95; p = 0,000; ω2 
= 0,29). Kovářová (2012) further states that a tri-
athlete should have a very low level of the nervous 
system’s instability which will allow them to cope 
with psychologically demanding situations. Due 
to the nature of the competition and training, the 
tendency towards introversion is proving more be-
neficial. It, therefore, seems that endurance athletes 
present certain differences in their psychological 
characteristics.
A personality with its individually typical qualities 
is the product of the active interaction between a 
subject and social conditions of his/her existence. 
In a triathlete’s personality, this primarily entails the 
interaction of such qualities which are significantly 
manifested and which participate in a sports activity 
(such as ambition, fighting spirit, willpower), parti-
cularly in the conditions of competitions and related 
unpredictable situations. 
There are numerous definitions of a personality 
at hand, e.g. Watson (1924) defines a personali-
ty as the final product of our system of habits. In 
the classical definition by G. W. Allport (1937), a 
personality is understood as the internal dynamic 
organisation of psychophysical systems which de-
termine the unique adjustments of an individual 
in his\her environment. Cattell (1965) defines a 
personality as that which determines the behaviour 
in a defined situation and in a defined setting. In 
psychology, a personality appears as a hypotheti-
cal construct, i.e. as a concept that expresses and 
explains the fact that mental life of humans shows 
some internal organisation, unity and dynamics 
which is outwardly demonstrated by behaviour 
and which functions, on the one hand, in relation 
to changes in the subject’s organism, and, on the 
other hand, to changes in the subject’s living en-
vironment (Nakonečný, 1997). The concept of a 
personality structure in psychology expresses the 
organisation of dispositions forming a personality, 
or the internal organisation of the whole mental life 
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of man. “By the structure we understand a subdivi-
ded and relatively self-contained disposition who-
le“ (Krueger & Reckless, 1931). A similar definiti-
on was formulated by Tardy in 1965: “A personality 
structure is something dispositional, something 
that differently updates according to situations“ 
(Nakonečný, 1997). 
By standardizing the questionnaire analyzing the 
structure of personality in recent years engaged for 
example García, Escorial, García, Blanch & Alu-
ja (2012). In other sports we find a description of 
personality structure such as karate (Litwiniuk, Sa-
dowski, Wilczewski, & Saczuk (2007) or scuba di-
ving (Coetzee, 2010).
The decisive aspect in a triathlete’s personality is 
whether an individual is integrated around the va-
lues related to sports life, if the triathlete is orien-
ted towards the competition atmosphere, a desire to 
compare with others or to win, if relationships, ca-
pabilities and targets for a sports activity have been 
created and to what extent an individual is able to 
manifest and enforce this orientation in competiti-
on conditions, i.e. in more critical situations, resist 
emotiogenous effects for a longer period of time. 
A triathlete’s personality develops during the career 
through the maturation of certain physical structu-
res (such as agility, speed, power abilities and lon-
g-term endurance) and through the social learning 
process, i.e. through the effect of experience ob-
tained primarily due to social interactions among 
opponents, colleagues, with the trainer. For a young 
contestant, the major aspect is mainly the effect of 
experience obtained during training sessions and 
competitions that leads to the fixation of certain qu-
alities or to their changes.
The starting point for the identification of a perso-
nality structure is the analysis of predispositions and 
tendencies to cope with the types of situations which 
set specific demands for the psyche. The demands 
set for capabilities are, above all, demands for per-
formance, problem situations, obstacles to reaching 
targets, conflict and stress situations. Of key impor-
tance are the abilities which decide about which si-
tuations are manageable for a person and which are 
beyond them. These are particularly the abilities to 
orient in a situation, psychic resistance, adaptation 
ability, ability to actively and creatively familiarize, 
decision-making ability in ambiguous situations, 
ability to regulate one’s own internal and external 
activity. This description implies the four principal 
parts – components of the basic psychic integration 
that we are going to deal with, i.e. cognitive, emotio-
nal, regulatory and adjustment variability. 

Cognitive variability applies to cognitive functions, 
the grasping and handling of a complex of situatio-
nal variables. Marked variability is characterised by 
a tendency towards a change, towards high quantity, 
dynamics and variability of stimuli in their com-
plex grasping and handling, while invariability is a 
trend towards more stable interactions with the en-
vironment, cognitively poor or with a low cognitive 
capacity for dynamic grasping and handling of situa-
tional variables. 
Emotional variability applies to experiencing in-
teractions with the environment and situational 
changes. Here, the dynamics of emotions and its 
consequences in the cognitive and behavioural area 
are assessed (particularly in terms of emotional and 
rational aspects in the subject’s interaction with the 
environment, with conditions and circumstances 
of life and activity). On the plus pole there is high 
excitability, an inclination towards experiencing 
situational stress, tension and euphoria, while on 
the minus pole there is emotional stability, reduced 
emotionality (or even scarcity of experiences).
Regulatory variability applies to regulatory or rec-
tifying functions of behavioural modality, self-re-
gulation quality, self-directedness and control over 
activities. High variability is characterised by low 
self-control, low consideration of potential con-
sequences of triggered off interaction activities, re-
duced self-regulation of behaviour, while invaria-
bility by continuous inclusion of a future potential 
effect in decision-making processes, activities, beha-
viour systems (so-called anticipation regulation of 
acts and behaviour).
Adjustment variability refers to familiarization with 
new conditions. High variability is characterized 
by a tendency to respond both to the inertness and 
the dynamics of the effects of situational variables 
by adjustment activities (either by effective famili-
arization with them or by using compliance princi-
ples). The opposite pole (inertness, invariability) can 
be described as adjustment rigidity: an individual 
manifests a tendency to invariably adhere to one’s 
own approaches, activities, behaviour patterns (i.e. 
a tendency not to adapt themselves, but to adapt to 
themselves). 
When assessing the personality structure we also 
deal with more basic scales of general variability: a 
general level of mental (internal) excitability, spon-
taneity, behaviourally manifested as an inclination 
to dynamic interactions associated with intensive 
psychic energization, or as high situational excitabi-
lity (in the sense of “arousal”), and motor (or exter-
nal) liveliness and its regulation. At high values, it is 
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manifested by a search for changes with minor regu-
latory restraints and high emotional and adjustment 
rigidity, while at minus values there is a tendency 
to search (situational as well as action) peace with 
high emotional arousal, regulation and adaptability 
(Mikšík, 2001).
The personality structure of triathletes and its diffe-
rences between the sexes are described in the study 
by Kovářová, Marková & Panek (2013). Triathletes 
exhibit features of variant B, which describes a per-
sonality as an excitable or spontaneous type, charac-
terized by internal psychic excitation (PE +). There 
is an inclination to dynamic interactions associated 
with intensive psychic energization, high situational 
arousal (Mikšík, 2001). 
In men, features of variant D3 (with a coefficient - 
0,21) are present. This is a self-assertive type with a 
tendency to seek and exploit suggested possibilities 
to satisfy aspirations, a desire for excellence and se-
lf-fulfilment by promoting their own “self ”, while 
in women, on the contrary, features of variant B4 
(with a coefficient - 0,21) appear. This is an unstea-
dily impulsive personality type, manifested - due to 
its low ability to grasp and adequately handle acting 
situational variables of more dynamic nature with 
strong emotional experiencing and inclination to 
an immediate release of tension - by a tendency 
to select shortcut escape schemes from situational 
pressures and confusing situations. Indications of 
manifested femininity are present (showing “wo-
manhood”).
In men, significant cognitive variability KO + 
(p  ≤  0,01) is manifested, characterized by a ten-
dency towards a change, high quantity, dynamics 

and variability of stimuli in their complex grasping 
and handling, while, in women, on the contrary, 
there is significant (p ≤ 0,01) emotional variability 
EM + manifested as high excitability, a tendency 
towards experiencing situational stress, tension 
and euphoria.

Objective
The objective of the study was to find out whether 
there are differences in the personality structure 
between elite and hobby male and female triathle-
tes and whether elite level triathletes share some 
common traits in their personality structure which 
distinguish them from lower performance triathle-
tes and thus contribute to the identification of the 
predispositions for reaching endurance perfor-
mance limits. 

Methods

Research sample
The total of 63 triathletes (44 men and 19 women) 
participated in the survey, of them 23 athletes (16 
men and 7 women) of the hobby level and 40 elite 
athletes, national representatives (28 men and 12 
women) aged 21 – 39 years. The condition for inc-
lusion in the group of hobby triathletes was parti-
cipation in a competition on a district level in tri-
athlon, while the condition for inclusion in the elite 
athletes group was the nomination to represent the 
Czech Republic in triathlon and related participa-
tion in competitions of the European Cup, the Eu-
ropean Championship or the World Championship 
series (Table 1).

Groups by perfor-
mance

Number Men Women Classification criteria

 A hobby 23 16 7 Participation in TT competitions at district level
 B elite athletes 40 28 12 Front position in Czech Cup, Czech representation, 

participation in EC, ECH, WCH series competitions
 Total 63 44 19

Table 1 Basic characteristics of the surveyed group

Used tools
The analysis of the personality structure was made 
using the standardized SPARO questionnaire 
(Mikšík, 2004), which is part of the Diaros dia-
gnostic testing battery. Statistical processing was 
performed using the Diaros computer programme, 

where the mean average, the standard deviation 
and the t-test of the significance of the differences 
of the mean average values between the analysed 
groups is computed for each individual scale. The 
following indicators were identified in the analysis 
(Table 2).
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Table 2 The list of variables analysed in the personality structure according to SPARO

Principal components of basic psychic integration
KO: cognitive variability (refers to cognitive functions, grasping and handling a complex of situational 
variables). 
KO+ tendency towards a change, towards high 
quantity, dynamics and variability of stimuli in their 
complex grasping and handling

KO- trend towards interactions with a more stable 
environment, cognitively poorer or with a low cog-
nitive capacity for dynamic grasping and handling 
of situational variables

EM: emotional variability (refers to experiencing interactions with the environment and situational chan-
ges). 
EM+ high excitability, inclination towards experien-
cing situational stress, tension and euphoria

EM – emotional stability, reduced emotionality (or 
even scarcity of experiences)

RE: regulatory variability (refers to regulatory or rectifying functions of behavioural modality, self-regula-
tion quality, self-directedness and control over activities). 
RE+ typically low self control, low consideration or 
potential consequences of triggered off interaction 
activities, reduced self-regulation of behaviour 

RE – continuous inclusion of a potential future effect 
in decision-making processes, in activities, beha-
viour systems (so-called anticipation regulation of 
acts and behaviour)

AD: adjustment variability (refers to familiarization with new conditions and circumstances of life and 
activity). 
AD+ tendency to respond to both inertness and dy-
namics of the effect of situational variables by adj-
ustment activities (either by efficient familiarization 
or by using compliance principles)

AD- inertness, invariability – adjustment rigidity, an 
individual shows a tendency to invariably adhere to 
their own approaches, activities, behaviour patterns 
(i.e. tendency not to adapt themselves but to adapt 
to themselves).

More basic scales of general variability
PE: general level of psychic (internal) excitability, spontaneity: internal agility, dynamics, energization. 
PE+ tendency to incline to dynamic interactions co-
nnected with intensive psychic energization, or high 
situational excitability

PE- low situational excitability

ML: motor (external) liveliness and its regulation
ML+ searching for changes with low regulatory 
restraints and high emotional and adjustment rigi-
dity

ML – tendency to search for (situational and action) 
peace with high emotional excitability, regulation 
and adaptability 

The combination of individual components listed 
above produces the characteristics of four basic per-
sonality profiles labelled as: 

• Variant A: calm (composed) type, characterised 
by lower psychic excitability (PE-). It combines 
emotional stability (EM-) with regulation (RE-). 

• Variant B: excitable or spontaneous type charac-
terised by internal psychic excitability (PE+). It 
is based on the combination of high emotional 
energization (EM+) with non-regulation, sponta-
neous situational reagency (RE+). All modifica-

tions may be characterised as some antitheses of 
modifications of variant A.

• Variant C: is described as an experiencing or sub-
dued type characterised by reduced motor liveli-
ness, response (ML-). The most typical common 
feature is the combination of high emotional sen-
sitivity (variability = EM+) with anticipation re-
gulation of behaviour or hindered action respon-
se in general (RE-).

• Variant D: is described as a reactive (or dynamic) 
type of a given personality structure (with motor 
liveliness coming to the forefront = ML+), it is a 
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sort of antithesis to variant C. It is based on the 
combination of emotional stability (or low emo-
tional excitability = EM-) with non-regulation 
(motor liveliness, immediate action response to 
arising or acting situational variables = RE+).

A deeper insight into the basic personality self-re-
gulation specificities may be obtained by applying 
other tested personality traits integrated into more 
general 7 dimensions: personality normality, opti-
mum stimulation level, individual tendency to risk, 

efficient personality integration, interpersonal links 
and relations, internal correction, regulation of inte-
ractions and self-assertion). 

Results
Table 3 presents taxometric coefficients for the group 
of hobby and elite male and female triathletes. Table 
4 presents the results by individual variables (compo-
nents, factors) in the personality structure of athletes, 
and Table 5 successively gives the results by individual 
personality traits integrated into seven dimensions.

Table 3 Taxometric coefficients of male and female triathletes

Men elite A1 - B4 A2 - B3 A3 - B3 A4 - B1 C1 - D4 C2 - D3 C3 - D2 C4 - D1
0,00 -0,21 0,08 -0,12 0,00 -0,20 0,09 -0,12

Men
hobby 

A1 - B4 A2 - B3 A3 - B3 A4 - B1 C1 - D4 C2 - D3 C3 - D2 C4 - D1
-0,16 -0,37 0,11 -0,10 -0,01 -0,22 0,26 0,05

Women
Elite

A1 - B4 A2 - B3 A3 - B3 A4 - B1 C1 - D4 C2 - D3 C3 - D2 C4 - D1
-0,27 -0,33 -0,09 -0,15 -0,02 -0,07 0,16 0,10

Women A1 - B4 A2 - B3 A3 - B3 A4 - B1 C1 - D4 C2 - D3 C3 - D2 C4 - D1
-0,11 -0,06 0,02 0,08 -0,01 0,04 0,12 0,18

Note: Statistically significant differences between surveyed groups are printed in bold
bold: statistically significant difference (0,1) 
* statistically significant difference (0,05)
** statistically significant difference (0,01)

Table 4 Components and factors in the personality structure of athletes

 TT elite men TT hobby men TT elite women TT hobby women
Scale M SD M SD t - test M SD M SD t - test
COMPONENTS
KO 12,8 3,5 12,9 3,3 -0,1 11,1 3,5 9,7 3,3 0,8
EM 5,2 3,8 7,1 4,9 -1,4 9,9 3,9 7,7 2,8 1,2
RE 7,3 3,8 7,2 3,3 0,1 7,8 3,6 5,7 4,2 1,1
AD 13,9 2,8 12,4 3,4 1,5 12,7 3,0 13,0 2,7 -0,2
FACTORS
PE 6,1 2,9 5,8 3,3 0,3 5,8 3,1 4,4 1,9 1,0
ML 7,7 2,8 7,7 2,2 0,0 5,8 2,1 7,0 1,5 -1,3

Note: Statistically significant differences between surveyed groups are printed in bold
bold: statistically significant difference (0,1) 
* statistically significant difference (0,05)
** statistically significant difference (0,01)
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Table 5 Results of individual personality traits integrated into seven dimensions

 TT elite men  TT hobby men  TT elite women TT hobby women
Scale M SD M SD t - test M SD M SD t - test
NORMALITY
TO 5,3 2,0 5,9 2,2 -0,8 6,7 2,4 4,0 2,5 2,3*
PI 12,7 3,5 11,2 4,5 1,2 7,9 4,2 10,4 2,5 -1,4
AN 0,7 2,4 1,8 2,7 -1,3 2,0 2,2 1,8 2,3 0,1
EX 4,0 2,3 3,9 2,0 0,0 4,8 1,3 4,7 1,6 0,2
STIMULATION
SI 9,5 3,3 10,4 3,2 -0,9 9,6 2,5 8,9 3,3 0,5
IE 9,5 3,6 9,4 4,1 0,0 9,5 3,7 8 3,3 0,8
MR 12,3 3,8 12,0 2,8 0,3 9,2 3,9 8,7 2,6 0,3
DI 9,6 2,8 9,8 2,9 -0,2 9,3 2,8 8,4 4,0 0,6
SD 8,7 3,0 8,2 3,2 0,5 7,9 3,5 7,0 2,7 -0,6
GS 11,8 3,3 11,8 3,7 0,0 11,7 3,8 12,6 3,8 -0,5
RISKS
AS 11,0 2,5 10,4 2,6 0,8 9,8 3,5 8,4 2,2 0,9
AC 10,0 3,2 11,3 2,6 -1,3 9,3 3,2 10,1 4,2 -0,4
TC 7,5 4,7 5,8 3,0 1,3 6,7 3,7 6,0 3,8 0,4
SE 12,2 3,4 10,4 3,8 1,6 10,8 4,7 9,0 3,3 0,8
GR 6,6 2,8 5,9 2,1 0,8 4,8 3,2 5,0 3,1 -0,2
INTEGRATION
AX 7,3 4,1 8,3 3,1 -0,9 11,9 4,8 9,9 2,1 0,1
ET 7,0 3,5 8,7 3,8 -1,5 10,4 3,4 8,7 2,4 1,1
EI 14,1 3,2 11,4 4,2 2,3* 12,4 2,8 11,1 5,0 0,7
RD 15,1 2,1 12,4 2,5 3,8** 13,4 3,7 13,0 3,6 0,2
PI 15,3 3,0 12,7 3,8 2,4* 11,8 3,1 12,7 2,9 0,6
RELATIONS
CT 7,1 4,0 6,3 2,8 0,8 5,8 4,1 3,4 2,3 1,3
BE 9,3 1,7 8,7 2,1 1,0 8,9 2,2 9,1 1,1 0,2
CN 9,4 3,3 9,4 3,7 0,0 10,3 3,6 9,0 2,9 0,8
IN 11,6 2,0 10,9 3,5 0,8 11,4 2,6 10,3 3,4 0,8
CORRECTIVENESS
RF 12,6 3,1 10,6 2,8 2,1 10,4 3,1 11,4 2,2 -0,6
FR 11,8 3,3 11,8 3,7 0,0 11,7 3,8 12,6 3,8 -0,5
ES 9,0 3,3 10,2 2,9 -1,2 12,2 3,2 13,3 2,8 -0,7
FS 8,9 2,6 7,9 2,7 1,1 8,8 3,4 7,4 2,7 0,8
CI 4,8 2,6 6,4 2,9 -1,9 6,1 2,8 5,6 2,2 0,4
SELF-ASSERTION
US 14,5 3,1 12,9 3,9 1,5 11,1 3,0 12,7 4,0 -1,0
MO 10,0 2,3 8,8 2,2 1,7 7,3 2,5 8,3 2,8 -0,8
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 TT elite men  TT hobby men  TT elite women TT hobby women
Scale M SD M SD t - test M SD M SD t - test
ER 12,9 3,0 11,9 2,0 1,2 8,2 3,9 11,0 2,2 -1,7
IS 10,9 2,2 8,9 2,6 2,6* 10,3 2,5 8,6 2,1 1,4
FM 13,2 3,2 12,1 3,3 1,1 8,3 3,1 9,9 2,3 -1,1

Note: Statistically significant differences between surveyed groups are printed in bold
bold: statistically significant difference (0,1) 
* statistically significant difference (0,05)
** statistically significant difference (0,01)
Legend: TO – Touchiness, suspiciousness; PI - Psychic instability; AN – Personality anomaly; EX - extremity; SI - Sensory impression; IE 
- Intensity of inner experiencing (self-stimulation); MR - Motion restlessness; DI - Dynamic interaction with the environment; SD - Social 
disinhibition; GS - General stimulation level; AS – Aspiration level; AC – Anticipation level; TC – Tendency to rely on chance; SE - Social 
exhibitionism; GR - General acceptance (or rejection) level of risky activities; AX – Anxiety; ET - Emotionality; EI - Efficient intellectual 
capacity; RD - Resistance level to disturbing stimuli; PI – Dimension of efficient personality integration; CT - Reservedness versus contacti-
veness; BE – Benevolence level; CN – Conformity; IN - Tendency towards independence; RF - Rigidity versus flexibility; FR - Frivolity versus 
responsibility; ES - Exuberance versus being settled down; FS - Frustration versus self-directedness; CI - Correctness versus impulsiveness; 
US - Suppressed versus high self-confidence; MO - Melancholy versus optimism; ER – Experiencing versus reactive approach to reality of life; 
IS - Inconspicuousness versus self-assertion; FM - Feminine versus masculine type of interaction  

Comparison of personality structure of 
triathletes (elite x hobby)
Triathletes commonly incline towards variant B3 i.e. 
an excitable, or situationally disinhibited type in-
volving searching, experiencing and an immediate 
interaction response to situational dynamics with a 
dominating trend towards the enforcement of one’s 
updated approaches and motivation. Besides, elite 
triathletes show (p ≤ 0,1) features of variant D3 of 
the self-assertive type where the high level of cogni-
tive variability (KO+) in this combination acts in the 
direction of a tendency to seek and exploit suggested 
possibilities to satisfy aspirations, a desire for exce-
llence and self-fulfilment by promoting their own 
“self ”. On the contrary, hobby triathletes incline (p 
≤ 0,1) towards variant C3, which is an anxious type. 
Some differences (p ≤ 0,1) may be found in the emo-
tional component referring to experiencing interac-
tions with the environment and situational changes. 
Elite triathletes are emotionally more stable than 
hobby triathletes, who rather manifest the prevalen-
ce of higher excitability and situational stress. 
Elite athletes are also more able to respond to both the 
inertness and the dynamics of the effect of situational 
variables through adjustment activities. They are able 
to more efficiently familiarize with new situations, 
contrary to more steady approaches identified in the 
group of hobby triathletes. This is confirmed by the 
AD component and also by PI and AN features.
In risky situations, the group of elite triathletes, as 
compared to hobby triathletes, is more capable (p ≤ 
0,1) of seeking and solving activities connected with 

the hazard of a failure or undesirable losses, it shows 
a greater tendency towards risky choices or even re-
liance on chance, which is manifested mainly in ris-
ky situations of “hope” (scale AC, TC, SE).
There are noticeable differences in the integration di-
mension: elite athletes experience more intensively, 
they are more sensitive to situations, this intensity and 
dynamics are typical of experiencing joy and sorrow, 
fear and anger, love and hatred. They also possess a 
higher efficient intellectual capacity, adequate decisi-
on-making processes and interaction activities under 
emotionally critical as well as non-critical conditions 
(p ≤ 0,05). A high difference is manifested at the level 
of resistance to disturbing stimuli (p ≤ 0,01). 
Elite triathletes better (p ≤ 0,1) implement previously 
accepted target behaviour and behavioural structures 
on a subjectively characteristic integrated level under 
newly arising emotiogenous circumstances. They are 
more resistant – more immune to updated threats 
of potential consequences of continuing their target 
activity. In this respect, they show higher willpower 
qualities. In contrast, hobby triathletes rather incline 
to low self-control and self-regulation. The level of 
benevolence and tolerance is slightly higher among 
professionals and elite triathletes. They are able to 
better understand and sympathize with others. Hob-
by triathletes show less ability to adapt, they cling to 
their personal attitudes and opinions. They are also 
more cautious or even conservative. The group of elite 
triathletes is slightly more focused, more motivated. 
They more actively familiarize with real-life situations 
with a principled and decisive approach to the regula-
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tion of interaction activities, their behaviour is more 
self-controlled (scale RF, ES, FS, CI). 
Noticeable differences between the two groups may 
also be found in the dimension of self-assertion. Elite 
athletes have a higher confidence in their power and 
abilities, showing feelings of self-sufficiency, coping 
with difficulties which they encounter in life. Gene-
rally, they are subject to greater situational optimism, 
zest for life, the prevailing state of contentment and 
overall life satisfaction. They usually have a higher 
tendency to deal with arising situations, are characte-
rized by a more active approach to activities. Compa-
red to hobby triathletes, they have greater self-cons-
ciousness, self-assertion, greater ambition, aspiration 
and personal prestige (p ≤ 0,05). In interaction, they 
assert themselves by greater manifested masculinity 
(preferring the “male role”).

Comparison of personality structure of 
female triatheletes (elite x hobby)
Comparing the differences between female triathle-
tes fewer differences are found than in men. Female 
triathletes commonly incline towards variant B4 i.e. 
unsteadily impulsive personality type, which due to 
its low ability to grasp and adequately handle acting 
situational variables of more dynamic nature with 
strong emotional experiencing and inclination to an 
immediate release of tension is manifested by a ten-
dency to select shortcut escape schemes from situati-
onal pressures and confusing situations. Elite athletes 
also exhibit features of variant B3 (p ≤ 0,1), which is 
a quick-tempered or situationally disinhibited type 
characterised by searching, experiencing and an 
immediate interaction response to situational dyna-
mics with the dominating trend of promoting one’s 
own updated approaches and motivation. In women 
practising triathlon at a hobby level, we can also 
find features of variants C3 and C4, which describe 
an anxious type (where cognitive dynamics (KO +) 
results in the perception of various aspects, contex-
ts and their potential impacts and implications, the 
orientation of a change and their thinking through 
leading even to anticipation tensions and confabulati-
ons), and a depressive type (inclined rather to a more 
stable living environment and showing less ability to 
grasp all situational variables and adequately handle 
them (KO), which opens more space to the tendency 
towards depressive experiences and approaches).
Like in men, noticeable differences (p ≤ 0,1) may also 
be seen in the emotional component referring to the 
experiencing of interactions with the environment 
and situational changes. On the contrary, however, 
elite female triathletes are emotionally more unstab-

le (PI) than hobby athletes. Higher excitability and 
situational stress also prevails in them.
Elite female athletes are characterised by greater 
touchiness, suspiciousness (p ≤ 0,05) as well. Also, 
they manifest a slightly higher (p ≤ 0,1) intensity of 
experiences and a higher situational sensitivity than 
hobby female triathletes (ET). In the dimension of 
relations, there appears (p ≤ 0,1) easier, faster and 
more flexible searching, establishing and breaking 
contacts with other people (CT). 
Like in men, there are noticeable differences in the 
dimension of self-assertion. Surprisingly, however, 
hobby female triathletes are characterised by higher 
self-feeling and by the enforcement of greater mani-
fested masculinity (preferring the “male role”) than 
elite female athletes. 
The latter, on the contrary, together with men, show 
greater ambition, aspiration and personal prestige (p 
≤ 0,1). 

Discussion
The triathlete’s personality structure shows substan-
tially more statistically significant differences against 
general population (Kovářová, Marková & Pánek, 
2013) than are the differences identified between the 
groups of elite and hobby male and female triathle-
tes analysed in this study. 
It is, therefore, apparent that the triathlete’s persona-
lity structure is in its numerous aspects independent 
of their performance level; at the same time, howe-
ver, we would like to point out the very differences 
which were identified between the groups and were 
statistically significant (p ≤ 0,05). 
 Analysing the personality structure of male tri-
athletes noticeable differences are identified in the 
integration dimension: elite athletes experience 
more intensively, they are more situational sensitive. 
The question remains whether this is an advantage 
rather than a disadvantage. The issues of coping with 
pre-start states, the acceptance of defeat or the psy-
chic reaction to e.g. an injury or illness may make 
such states even more complicated.    
This dimension is apparently compensated by the 
possession of a higher efficient intellectual capacity, 
adequate decision-making processes and interaction 
activities under emotionally critical as well as non-
-critical conditions (p ≤ 0,05), which contributes to 
the possibility of a rational explanation of the athle-
te’s emotional states and reactions. 
A high difference is manifested in the area of resis-
tance to disturbing stimuli (p ≤ 0,01). Here, however, 
these features may act counterproductively. Nideffer 
(2000) revealed that the most probable cause of mis-
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takes made by athletes manifesting long-term high 
performance is their excessive concentration and 
being wrapped up in themselves; this affects them 
more likely than the effects of external factors or in-
ternal overload. He adds saying that a high ability 
of self-perception and self-reflection causes greater 
realisation of their own hesitation during the top 
performance, which in its consequence deepens it 
even more.  
Unlike hobby triathletes, elite triathletes are charac-
terised by greater self-feeling, self-assertion, grea-
ter ambition, aspiration and personal prestige (p ≤ 
0,05), which does not confirm the results of the stu-
dy by Hátlová (2000), who found higher values of 
the submission trend in elite triathletes. She, howe-
ver, adds that the fulfilment of required demands 
rather implies the willingness of cooperation, which 
does not stem from the tendency to submit, but 
from one’s own decision. 
Contrary to the results of the study by Hátlová 
(2000), the differences in anxious experiencing in 
men and women who had managed to succeed in 
an international competition were not confirmed in 
our study either. 
Evaluating the differences between the personality 
structure of elite and hobby female triathletes we 
identified differences on the normality scale. Elite 
athletes suffer from higher touchiness and suspi-
ciousness (p ≤ 0,05). They also manifest a somewhat 
greater (p ≤ 0,1) intensity of experiences and higher 
situational sensitivity than hobby female triathletes 
(ET). The differences between the sexes in this re-
spect are also pointed out by Nideffer, (1989). He 
claims that unlike men, women make mistakes due 
to their excessive interest in external stimuli (what 
the opponents are doing). Many trainers in his rese-
arch also confirmed that the future result is substan-
tially more difficult to estimate from the behaviour 
of women than of men. They add saying that in the 
case of the occurrence of any problem during the 
competition, men are more able to find the right way 

out. The underlying cause of this difference may be 
hormonal differences between the sexes and hormo-
nal changes during the menstrual cycle in women 
when women show increased emotionality and dis-
tracted attention mainly in the premenstrual phase. 

Conclusion
The study revealed some differences in the basic psy-
chic personality structure between elite and hobby 
male and female triathletes. Statistically significant 
differences in men (p ≤ 0,05, or p ≤ 0,01 respecti-
vely) are primarily found in the dimension of inte-
gration, then in self-assertion (p ≤ 0,05) and correc-
tiveness. Differences in women were identified in 
the dimension of normality (p ≤ 0,05) and also in 
self-assertion (p ≤ 0,1), where, however, the relation 
between the surveyed groups is reverse. 
The inclinations towards self-assertion, greater am-
bition, aspiration and personal prestige, together 
with the predisposition for a higher efficient intel-
lectual capacity, adequate decision-making proce-
sses and interaction activities are considered exce-
llent preconditions for long-term top endurance 
performance allowing the athlete to resist, in a long 
term, unfavourable effects that may occur both du-
ring the training process and in a competition. The 
personality structure of a female triathlete seems 
more complicated in terms of the predispositions for 
reaching the performance limit.
At the same time, it must be mentioned that this 
small sample of triathletes may only sporadically 
reflect the connection between success in triathlon 
and the personality structure. 
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indoor Skydiving as a source of 
psychological stress of beginners
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Introduction
Sports activities have an irreplaceable part to play in 
a healthy lifestyle. The wider sporting public has at 
its disposal a wide range of diverse activities to which 
they may devote their leisure time in the pursuit of 
personal achievement. And here we are not speaking 
just of systematic preparation for competitive per-
formance, but also of sport for enjoyment, with its 
spiritual, physical and preventive benefits (Jirásek, 
2001). The external conditions under which an ac-
tivity is conducted correspond in full to the social 
needs of the player. It is interesting that very often 
those who pursue „outdoor activities“ do not look 
for sports in which extended time is spent indoors. 
And the most determined of these even refuse „in-
door“ versions of the sport which they themselves 
perform under open skies. 
But technical knowledge, the development of society 
and changing lifestyles are giving direct rise to such 
trends. And so it is no surprise that sports shoo-

ting has its laser weapons, swimming technique is 
perfected in swimming jets, mountaineers train on 
climbing walls, and cyclists and rowers on equip-
ment which merely simulates resistance (Mortlock, 
1984).
Whether there is a difference between sports perfor-
mances achieved in the open and indoors, or how 
their techniques differ, is not something dealt with 
in this article. We only wish to state that the indoor 
versions referred to do exist and that they have their 
own life. One of these is indoor skydiving.

Theoretical Foundations

The outdoor aspects of parachuting
Parachuting is still embedded in the thinking of the 
wider public as an activity which risks human life. It 
is associated with the armed forces, or with smaller 
groups of the population who incline towards extre-
me sports. This widespread negative view is made 

Abstract
Skydiving no longer belongs among activities for individuals with a special training and a specific mission. It 
is mostly a summer activity with a strong emotional charge and rightly meets all the criteria of leisure time 
activities for the public. Gone are the days when the candidate had to undergo a long and difficult preparation 
before their first jump. Along with the gradual transformation of sport parachuting appeared indoor skydi-
ving. The article deals with the immediate feelings of subjects who had no previous experience with indoor 
skydiving. The effort to stabilize the body in an air stream brings an interesting psychological relations, mainly 
resulting from an unusual environment and an unknown way of moving.

Key words
Feelings of fear, threat, resilience, parachuting.

Souhrn
Parašutismus už dávno nepatří mezi činnosti pro osoby se speciálním výcvikem a specifickým posláním. Je to 
převážně letní aktivita s výrazným emočním nábojem a plným právem splňuje všechny kritéria volnočasových 
aktivit široké veřejnosti. Jsou pryč doby, kdy na první seskok musel zájemce absolvovat dlouhou a náročnou 
přípravu. Společně s touto pozvolnou přeměnou sportovního parašutismu se objevil indoor skydiving. Článek 
se zabývá bezprostředními pocity nováčků, neparašutistů, kteří bez předchozí seskokové zkušenosti absol-
vovali výcvik ve větrném tunelu. Snaha o stabilizaci těla v proudu vzduchu přináší zajímavé psychologické 
souvislosti, vyplývající především z neobvyklého prostředí a neznámého způsobu pohybu.
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worse by poor information on sports parachuting 
and a phylogenetically developed fear of heights. 
For thousands of years a fall meant death or injury 
to our ancestors.
After the First World War parachuting was a milita-
ry specialisation of strategic significance. It permi-
tted the rapid and silent transfer of soldiers to any 
point on earth, with the aim of tactically influencing 
the course of military operations and thereby the de-
ployment of forces.
In civilian life parachuting is mainly of significan-
ce as a sport. Depending on the particular discipli-
ne, sports performance can be achieved in free fall, 
under open parachutes, or during landing. Each of 
these disciplines represents systematic long-term 
training, which at the highest level can become a 
lifetime sports activity leading to the world cham-
pionships.
Commercially, parachuting has successfully develo-
ped in recent years as a leisure version and many peo-
ple can now enjoy what we have described in the form 
of single or tandem jumps (Martin, Priest, 1986).
Of great sporting and commercial benefit are free-
fall simulators, which easily provide the experience 
of freefall without the subsequent need for parachu-
te technique and without the additional activities 
associated with landing. Now specific movements in 
various positions and around various axes can take 
place directly in front of spectators. Because of this 
positional proximity, laboratory technology now has 
access and specialists studying movement thus have 
a new research facility.

The indoor version of sports parachuting
Powerful turbines provide air draughts through the 
internal structure of the equipment, generating the 
same air speed as parachutists feel during freefall. 
Maintaining equilibrium in this airflow requires the 
same skill as sportsmen try to acquire during many 
hundreds of jumps. Thanks to this equipment this 
all happens close to the ground and with the direct 
involvement of everyone. 
Four ventilators are located in the highest part of 
the building. They force air in broad currents down 
the sides of the equipment into the lower part of the 
building (60 kph). These two channels then join to-
gether, venting the airflow towards the centre and 
upwards (200 kph). These different speeds are achie-
ved by joining these two supplies into one and by 
the matching diameters of the descending and as-
cending airducts.  The approximately seven metre 
part of the rising airflow is the workspace, which in 
our case has a diameter of 4.5m. The final airspeed is 

adjustable by the equipment personnel in line with 
the training requirements.
The lower chamber is surrounded by plexiglass 
through which the person floating is visible to 
spectators.

Objective of the investigation
The first step towards the use of this equipment for 
research purposes was to give our targeted collea-
gues practical experience with simulated freefall. 
The aim of the investigation was to determine their 
immediate impressions. That is very important for 
setting up the next steps. The second step was to 
compare the data with the paid expert evaluation of 
performance that was clearly intended - to stabilize 
your body in a wind tube.

Methods

Introspective essay feelings
In this first phase of monitoring was necessary to 
determine the immediate feelings of the subjects at 
the first contact with the air environment. Methodo-
logically this is a qualitative investigation in which 
subjects used an introspective essay feelings to re-
cord their subjective sensations of flying. For the 
six test subjects were recorded their experiences, 
in which we were looking for predominant positive 
or negative perceptions (Turčová, 2002). The com-
plete emotional impressions were compared to the 
novice physical response that was recorded with a 
stationary camera. The camera was placed in the 
tube in which the fly itself took place. From there 
we have a side view footage at disposal. More impor-
tant, however, are records taken from above where 
are clearly visible lateral deviations of subjects in the 
effort to stabilize the flight (Fig. 1).

Fig.1 Stabilize the flight (Source – author)



22  journal of outdoor activities

Structured interview to detect the 
subjective endurance
Out of a range of different feelings were measured by 
direct questioning of subjective burden. We evalua-
ted the answers to three questions:
• Did you get enough information before and 

during the flight?
• What has prevented a better performance?
• How do you evaluate the new physical experience?

The expert evaluation of the performance
Success criteria for our measurements were deter-

mined by an abdominal horizontal prone position, 
which probands tried to take from the first contact 
with the air. First, with the help of the instructor and 
when circumstances allowed, then they moved on to 
independent experiments. Individual performance 
was assessed by the following items:

• Entrance to the tunnel (correct version)
• Responding to the instructor‘s signals
• The suppleness
• Stability of the flight position
• Individual responses to changes in the movement

A set of subjects 
Table 1 Characteristics of subjects

Subject Sex Age Profession Sportsman Kind of sp.
AL female 32 phisiotherapist NS
DP male 41 neurologist NS
EP female 28 coach S Fencing
MV female 28 entrepreneur S Paragliding
KJ male 63 researcher S Skiing
TH male 30 teacher NS

Results

Immediate feelings after Indoor Skydiving
Flying in the tunnel exceeded the expectations of the 
subjects. They had no previous experience of flying, 
therefore it was essential for us as absolute beginners 
and also as „zealous researchers“ to experience the 
feeling of flying personally 

Pre-flight phase
Before the flight the test subjects underwent a brief 
training. They agree on the voltage of unknown, 
the sense of curiosity and emerging challenges. The 
number of subjects appeared even increased ner-
vousness, fear and anxiety accompanied by rapid 
breathing, tremors internal and tight stomach.
Further participants from among our colleagues 
who underwent an introductory flight stated in a 
similar vein that in this phase they had concerns 
over whether they would be able to breathe, how 
strong the rushing wind would be, but on the 
whole they were looking forward to it and felt 
safe. In spite of a certain nervousness of an unk-
nown activity, they did not lose their trust in their 
instructor.

Flying phase 
The immediate feelings experienced by a complete 
beginner in a freefall simulator without the need for 
subsequent parachute handling are in our experien-
ce absolutely unique, exciting and fascinating. Any 
prejudices and fear of flying disappeared in the flight 
chamber and there followed feelings of euphoria and 
composure, with enthusiasm and positive emotions 
predominating (joy, contentment, interest in perfor-
ming as well as possible).
When performing a task in the flying phase it was 
the following areas of the cognitive functions which 
were the most involved and most interlinked. Me-
mory, in the sense of what we were able to remember 
from our instruction session outside the airspace, 
whether we had actually understood the informa-
tion we had been given, whether we knew how to 
concentrate on the task in hand and the orders we 
were being given by the flying instructor.
In the prone position our efforts were focussed on 
how best to consciously relax the body and concen-
trate our thoughts on objects both inside and out-
side. The specific movement being used in various 
positions and around various axes took place under 
self-control/concentration on monitoring one‘s own 
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feelings. Nevertheless on our first entry into the flight 
chamber the action of our senses, memory and speed 
of information processing was easily suppressed, we 
easily ceased to perceive our own bodies and even 
the surroundings, for example, the instructor, who 
was acting out the previously agreed instructions. 
The aforementioned areas of the cognitive functions 
were probably regulated by the predominant feeling 
of euphoria and delight from one‘s first flight. The se-
lf-perception of one‘s own body, thinking and level of 
concentration on the task in hand was closely linked 
to adaptation - accommodation to the gradual relaxa-
tion of the body prone in the airflow, even if this was 
refined during later entry into the flight chamber.
Other areas of the cognitive functions which were 
seen to be distorted in the flight chamber were: 
perception of space, time and body position. This 
depended on deeply achieved conscious relaxation 
of the body and concentration of the mind on ex-
ternal or internal objects. One minute seemed to us 
to be like five, the strong, clear noises coming from 
the flight chamber turbines did not unnerve us at 
all, indeed they appeared to be coming from a great 
distance. We tried to perceive our body position as 
the most relaxed and in the most natural position for 
flying, but according to the flying instructor we did 
not always succeed in adopting it. At the beginning 
our bodies seemed heavy, stiff and difficult to cont-
rol, but with gradual adaptation to further attempts 
we felt very light and relaxed, „as if we were floating“.
In this matter also the reports matched and other 
colleagues also experienced positive sensations from 
their first moments in the tunnel.

Immediately following flying
Immediately after flying was completed, a DVD 
recording of the whole flight was run and with the 
instructor we conducted an analysis of the flight. 
Following the performance, which was accompa-
nied by muscle load on certain muscles and muscle 
groups in view of the specific movement, there was 
central secretion of endorphins, which causes incre-
asing feelings of contentment and happiness, good 
moods, overall relaxation and calm. These new ex-
periences and knowledge, revealed in connection 
with the experience of positive emotions, were inte-
grated into our existing conceptual life framework. 
Tiredness was eliminated, and overall we were brou-
ght to a state of equilibrium and reduced stress. In 
addition we came up with new ideas more easily and 
our thinking was more efficient. In work we were 
more effective, creative and more tolerant and open 
to new ideas, experiences and able to look at things 

from a different points of view.
A common feeling for all participating beginners in 
the introductory flying was surprise at the extraordi-
nary experience of movement, with all emphasising 
the wave of euphoria, enthusiasm and pleasant fee-
lings for the rest of that day.

Involvement of muscle groups
However bodily sensations of the test subjects 
were quite different. The adoption of the most 
natural body posture to maintain equilibrium in 
the airflow represented heightened activation of 
certain muscle groups. The muscles in the lumbar 
part of the back were more markedly activated, 
eg. m. erector trunci, m. quadratus lumborum, 
in the chest area of the back these are principa-
lly the lower shoulder blade fixators (pars ascen-
dens et transversa of the m. trapezius, m. rhom-
boideus and m. serratus anterior), in the area of 
the neck and cervical vertebrae (the upper fibres 
of the m. trapezius, m. levator scapulae, m. ster-
nocleidomastoideus, the deep flexors of the head 
and neck), in the lower limbs main activation was 
of the gluteal muscles (m. gluteus maximus, m. 
gluteus medius), as well as the hamstring muscles 
and the m. triceps surae. By way of contrast the 
front part of the body saw increased stretching of 
the muscles in the area of front part of the tho-
rax, e.g. m. pectorales major, in the lower limbs m. 
quadriceps (mainly the m. rectus femoris), in the 
area of the abdominal wall there was stretching in 
particularly of the rectus abdominus and the ob-
lique abdominal muscles.

Psychological endurance summary
The psychological endurance, that the test subjects 
felt, is clearly related to the unknown activity, they 
were in contact with for the first time. The items are 
sorted by frequency.

• Fear of the unknown
• Fear of failure
• Unusual position
• Depth below
• Viewers around

• Noisy machine

Expertise in performance assessment
Monitored performance criteria described in Secti-
on „The expert evaluation of the performance“ allow 
maximum gain of 20 points for each item. Flawless 
performance proband approached worth 100 points. 
Identified deviations reduce the overall rating down. 
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Table 2 Scoring success training

Subject 1.kriterium 2.kriterium 3.kriterium 4.kriterium 5.kriterium Sum
AL 20 20 10 10 10 70
DP 10 5 10 5 15 45
EP 20 20 20 15 20 95
KJ 15 15 20 20 15 85
MV 20 20 10 20 20 90
TH 5 0 10 10 0 25

Discussion
In adulthood we encounter only exceptionally with 
activities that we do for the first time in life. This pe-
riod is characterized by a motion calming and use of 
previous experience that leads us to an energy-effi-
cient performance of movement with emphasis on 
efficiency of particular activities. Indor skydiving is 
an exception. For successful move of a test subject in 
a stream of air is needed to start learning from the 
beginning. This moment we consider to be the cent-
ral phenomenon on account of which we carried out 
the measurements. The subjects are expected to have 
the absence of any movement patterns suitable for 
the realization of the task.

• Various previous experience (athlete x non athle-
te) is even such a small set of subjects showed 
strongly in favor of athletes. Experience gained 
in other environments enable greater insight over 
the desired locomotion. Athletes in particular 
have benefited from a better understanding of fu-
ture movement. Initial fears and uncertainty gave 
way to new creative passion and his mastery of 
movement.

• Talk to sex are a small number of subjects irre-
levant, because it was mostly manifestations of 
individual traits.

• The influence of age on the final success beginner 
in free fall simulator can also only speculate. We 
believe that the more settled lifestyle, correspon-
ding to the more advanced stages of human life 
will be negatively correlated with the rate of acqu-
isition of new movement.

Conclusion
The ability to learn this specific skills strikes us as 
being a purely individual matter. There are several 
factors which might affect it, e.g. age, gender, fati-
gue, mood, stiffness indeed fear of the movement 
involved, but also muscular disbalance in the hip 

area, and to a lesser extent muscular disbalance in 
the upper chest area, with the related involvement 
of corresponding muscle groups in the specific 
movement needed to adopt the most natural body 
posture for maintaining equilibrium in the airflow, 
as well as non-physiological movement stereoty-
pes, etc.
Large variability of subjective feelings, realised du-
ring the endurance and a different quality of the per-
formance shows a multifactorial process in which 
many different actions appear. Personal, physiologi-
cal, anatomical, and also aimed movement, previous 
sports experience etc. To determine the significance 
of these effects on reaching the specific movement 
will be a matter of extensive measurements, we in-
tend to implement in the near future.
With repeated training in the flight chamber it is po-
ssible to expand our mental (particularly emotional) 
and physical sensations, which create reserves on 
which we can draw when dealing with physical and 
mental loads.
The actual development of our coordination skills 
through regular training is very rapid as a result of 
its emotional appeal. An example were the gradua-
tes from the Charles University Faculty of Physical 
Education and Sport who at the end of their studies 
started working as instructors in the Prague Skydive 
Arena and after a year‘s training took part in the first 
World Championships in Indoor Skydiving in Bed-
ford in the UK. In spite of their short training period 
they were a credit to Czech parachuting, finishing in 
16th place in their discipline.
For us however it remains a priority that after many 
years of isolation for the sport of parachuting, there 
is now a new research facility in the Czech Republic 
for movement specialists in the fields of kinathropo-
logy, physiotherapy and biomechanics.
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Introduction
This paper deals with the issue of stress load during 
the climbing performance in case of climbers-begi-
nners and advanced climbers. This stress load re-
flects the current heart rate of an individual climber. 
The value of the heart rate is influenced by many 
factors that affect various stages of performance. The 
starting point for this investigation is the assump-
tion that personal, tactical, fitness and technical 
factors don´t affect the performance of climbers-be-
ginners and advanced climbers equally or similar-
ly. Our goal is, based on the heart rate results and a 
questionnaire, to carry out a probe within the group 
of climbers-beginners and advanced climbers and to 
compare the load curve and factors that influence 
the current load.
Theoretical outcomes
Glowacz and Pohl (1999) divide factors affecting 
performance climbing into 4 categories:

1. Personal factors - temperament, fear, emotion 
and motivation.

2. Tactical factors - ideological analysis, situational 
use of practical skills, theoretical knowledge and 
experience, reading the route and climbing inte-
lligence.

3. Conditioning factors - muscle strength, mobility, 
endurance, speed and readiness of the circulatory 
system.

4. Technical factors - coordination skills and clim-
bing technique.

Vomáčko a Boštíková (2008) however, draw attention 
to several important facts: Physical fitness is the most 
important for climbers beginners, while advanced 
climbers have to increase the performance of special 
physical condition. At the same time both the begi-
nners and the advanced climbers need to work on 
mental preparation, which, according to Glowacz and 
Pohl (1999) are among the factors of personality and 

Abstract
The presented study examines the issue of stress load when climbing on artificial walls. This matter is shown 
on example of heart rate levels in case of climbers-beginners and advanced climbers. The target group are the 
beginners and advanced climbers whose heart rate, through the load curve and the factors, points to the actual 
load, which affects the individual climber. Based on the record of the heart rate and the questionnaires a par-
tial objective was also the analysis of the differences examined from several perspectives.

Key words
indoor climbing, stress, heart rate, climber

Souhrn
Předkládaná studie zkoumá problematiku stresové zátěže při lezení na umělých stěnách na příkladu srdeční 
frekvence u začínajících a pokročilých lezců. Cílovou skupinou jsou zde lezci začátečníci i pokročilý, jejichž 
tepová frekvence, prostřednictvím zátěžové křivky a faktorů, poukazuje na aktuální zátěž, jež na lezce působí. 
Na základě záznamu tepové frekvence a dotazníkového šetření byla dílčím cílem projektu také analýza vznik-
lých rozdílů z několika hledisek.

Klíčová slova
lezení na umělé stěně, stres, srdeční frekvence, lezec
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which has a specific influence on climbing performan-
ce at all levels and categories. Dovalil (2008, 169) cha-
racterizes the mind as „the psyche, the brain activity 
subjectively reflecting the surrounding reality. The re-
flection of surrounding facts is of the active nature and 
it manifests itself in perception, behavior and percepti-
on of objective reality.“
Fitness, technique and tactics are the main perfor-
mance factors for a climber, but a mentally weak 
climber may not be able to take full advantage of 
his fitness, technical and tactical qualities, if fear or 
stress prevail over these qualities. Fear is, not only 
in climbing on an artificial wall, one of the most 
powerful braking factors. It comes mainly from the 
risk of falling when the climber leads the route. Fear 
has a very strong influence primarily on beginners 
who have not yet grown to trust the climbing equip-
ment , or to the climbing partner and fear of falling 
is stronger and more continual. This fear can be eli-
minated only by gradually gaining experience. This 
means that even a beginner should systematically 
rehearse falls , both to gain confidence in climbing 
equipment and also to experience and test the fee-
lings associated just with the fall . This way you can 
eliminate the „first climb „ fear and ease the transi-
tion from the climbing using a top reversal point to 
lead the route.
Fear, which causes the stress load, as well as the 
physical load affecs the heart rate (HR) of a clim-
ber. This is a value indicative of the organism load 

not only during sports activities. „HR is a highly in-
fluenced indicator which reacts through stress hor-
mones (epinephrine) on the agitation and increases 
consequently before the start (before the climb).“ 
(Dovalil, 2002, 49). At the same time it is the most 
affordable, non-invasive and easily measurable pa-
rameter. Thanks to the HR the training process can 
be managed in order to increase physiologically op-
timal fitness. Dynamics can be observed before and 
after the exercise. Therefore Havlíčková (2004) dis-
tinguishes between three stages of performance:
Resting phase - a slight increase in HR is caused by 
conditioned reflexes and emotions. Emotions pre-
dominate for untrained people, while for the trained 
people these are rather conditioned reflexes associa-
ted with muscle activity representing previous expe-
rience which prevail.
Loading phase – the subsequent intense increase is 
attributable to the performance itself. The HR initia-
lly rises rapidly, then slows down until it stabilizes 
the load values. It is also called a steady-state.
Calming phase - the HR returns back to their de-
fault values. The curve should first be steep, then 
gradual. It depends on the rate of return predomi-
nance of one or the other part of the vegetative sys-
tem. The steeper the return is, the more experienced 
climber he is.
Figure 1 shows the changes in heart rate before, du-
ring and after loading.
*************************************

Fig. 1 Changes in heart rate before, during and after loading (Coote, 2009)

Vomáčko and Boštíková (2008) point out that the 
main problem while climbing on an artificial wall is 
fear. Some climbers do not have a problem with it, 
others do. Fear may be incerased also after an injury 
or a long or a dangerous fall. Fear can be divided 
into several categories: fear of the unknown, fear of 
change, fear of falling, fear of pain, fear of injury, 

fear of discomfort or exertion, fear of failure, fear of 
success and fear of embarrassment and ridicule. Ac-
cording to Vomáčka (2003), the fear and stress are 
closely related to other psychological processes that 
affect climbing. For climbing it is the most impor-
tant that our mind is ahead of the body. If we climb 
when negative thoughts arise, probably it would be 
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better not to try a new path at all. Only positive thin-
king and the maximum concentration on the per-
formed activity can help us to overcome the barriers 
associated with climbing difficulty.

Objective
The aim of the study is to compare the stress load 
during climbing performance for beginners and 
advanced climbers by measuring the heart rate. The 
partial objective is to analyze the differences, in ter-
ms of personal, technical, tactical and fitness factors 
affecting performance of a climber.

Methodology
To obtain the data needed to perform this quanti-
tative descriptive study the method of direct obser-
vation and measurement of the response to stress 
was applied (Komeštík & Fejtková, 1997). The heart 
rate monitor record and a questionnaire on physical 
activity were the techniques used for examining the 
data.
Within the direct observation of each subject fo-
llowing items were measured: the time of climbing 
itself and the heart rate during relaxation between 
outputs and re-load when climbing twice two paths 
of difficulty 3 and 3 + UIAA. The heart rate monitor 
Polar was used to measure the heart rate. The upper 
value was set on fH 230 and the lower limit on the 
value fH50 in order to record the extreme fluctuati-
ons. Due to the fact that this was a record within a 

thirty minute timespan, we chose a one-second in-
terval recording.
Beore the actual measurement probands arrived to 
the climbing wall, changed themselves into sport-
swear and warmed up before the exercise. Further-
more, they put on a climbing harness, climbing 
shoes and after that a heart rate monitor and a pulse 
watch were installed. Attaching to the rope was done 
while the monitor was already set on. The probands 
climbed in style "top rope“ (belaying with the top an-
chor) and were belayed by an experienced climber. 
The climbers themselves did not belay anyone du-
ring the measurement. After climbing the first route 
(UIAA 3) the respondent had time to relax and when 
felt rested, he began climbing the same route again. 
After completing two outputs on the same route we 
moved to another route (3 + UIAA) which was half 
a degree more difficult. The respondent again clim-
bed the route twice with a break to calm down. After 
climbing all the routes the climbers relaxed and we 
quit the measuring program. The climbers then put 
aside climbing equipment and filled out a question-
naire on physical activity and climbing experience. 
Subsequent processing of the results was carried out 
by evaluating and comparing the measured and de-
rived values.

Results
Table 1 and Table 2 show the probands and their ba-
sic characteristics related to the monitored factors.

Table 1 General characteristics of subjects

Subject Sex Age Height (m) Weight (kg) BMI Climbing course
MB M 19 1,85 82 23,96 yes
JZ F 22 1,75 65 21,22 no
MK F 28 1,8 60 18,52 yes
BL F 23 1,64 59 21,94 In progress
ZD F 24 1,78 63 19,88 In progress
LS F 21 1,75 72 23,51 In progress
TR M 18 1,84 78 23,04 yes
VO F 32 1,72 62 20,96 yes
HO M 28 1,78 75 23,67 yes
DD M 22 1,72 80 27,04 no
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Table 2 The most difficult routes and time of climbing

Subject Climbing 
experience 

(years)

Monthly 
climbing 

(hours)

Rock
OS

(UIAA)

Rock
TR

(UIAA)

Wall
OS

(UIAA)

Wall
TR

(UIAA)

Level

MB 3,5 30 6 7+ 7- 7+ Advanced
JZ 1,5 15 - 6 5+ 6- Advanced
MK 3 16 6+ 7+ 6+ 7+ Advanced
BL 0,25 8 - - 4 4+ Beginner
ZD 0,25 11 - - 3+ 4+ Beginner
LS 0,25 5 - - 4 5 Beginner
TR 1 23 - 6 5+ 6+ Beginner
VO 11 20 6 7- 6- 6+ Advanced
HO 4 25 6+ 7 7- 7 Advanced
DD 1 6 5+ 6 5+ 6 Beginner

Legend: OS (On Sight) – climbing a route on the first attempt, without falling and resting in the anchoring point. No information before 
the climb must be available. TR (Top Rope) – belaying with the top anchor. UIAA (Union Internationale des Associations d‘Alpinisme) – 
International climbing association monitoring the safety norms and difficulty levels.

The age of tested persons ranged from 18 to 32. 
These were both beginners and advanced climbers 
who regularly attend a climbing wall. In addition to 
climbing they all are engaged in several physical ac-
tivities and outdoor activities - mainly cycling and 
running.
On the basis of the completed questionnaires tested 
people were assigned to two groups according to 
their performance (see Table 2).
Given the fact that the probands were selected to 
the fact that everyone in their free time was engaged 
in physical activity even besides the climbing, their 

general physical condition was not considered dif-
ferent. The climbers beginners were not of a lower 
fitness level than advanced climbers, yet most novi-
ce climbers reached the maximum heart rate higher 
than most advanced climbers (Table 3). From this 
we can deduce that for beginner climbers personal, 
tactical and technical factors are far more important 
factors than fitness factors. There is a strong effect 
of current physical and mental stress, which is in-
fluenced among others by following elements: - fear, 
ability of tactical analysis, ability of tactical climbing 
thinking and a level of climbing techniques.

Table 3 Results of measurements on an artificial wall – comparison based on HRmax

Subject HR max HR min average HR Time 
HO – advanced 121 68 87 18:15:00 
BL – beginner 130 64 85 31:17:00 
MB – advanced 136 70 93 30:55:00 
VO - advanced 141 58 90 24:45:00 
MK – advanced 144 100 114 30:55:00 
ZD – beginner 147 68 98 27:20:00 
DD – beginner 150 72 110 24:15:00 
LS – beginner 160 63 99 34:30:00 
TR – beginner 166 100 124 31:00:00 
JZ - advanced 167 98 124 21:33:00 
All probands - average 146,2 76,1 102,4 27:28:30

Legend: Bold depicted advanced climbers.
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1. Typical examples of a climber-beginner and an 
advanced climber are probands HO and LS. HO 
is an advanced climber who has been climbing 
for four years and who climbs an average of 25 
hours per month. During the measurement of 
his climbing performance he reached the ma-
ximum heart rate of 121 beats/min. During the 

resting phase his heart rate dropped to 68 beats/
min. The average heart rate measured was 87 
beats /min, i.e. 71.90% HRmax. The level of loa-
ding oscillates in his case between the very low 
and low intensity, although the total climbing 
time spent was very short. The measured value 
are presented in the graph below (Fig. 2).

Fig. 2 Climber HO (Source – author)

A typical example of a climber-beginner is a woman 
under the abbreviation LS. She has been actively en-
gaged in climbing for four months and at the time 
of measurement she spent an average of five hours 
per month with climbing. When measured perfor-
mance this climber reached the maximum heart rate 
of 160 beats/min. When resting between climbing of 
the routes her heart rate dropped to 63 beats / min 

and the average rate was 99 beats/min, i.e. 61.88% 
HRmax. The relatively low average value may be also 
explain by very long climbing time, including longer 
intervals between individual performances. Overall, 
this climber shows significant differences in heart 
rate – she is moving at both very low and high in-
tensities and her relatively high HR before the start 
is evident (Fig. 3).

Fig. 3 Climber LS (Source –author)
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Conclusion
The aim of this research was to compare stress load 
levels during the climbing performance among 
climbers-beginners and advanced climbers by mea-
suring their heart rate and to analyze the differences 
in terms of personal, technical, tactical and fitness 
factors affecting their performance.
For the purposes of the reserach ten climbers were 
interviewed (five beginners and five advanced), who 
agreed with the measurement procedures and filled 
out of the questionnaires. Observed climbers were 
subjected to the measurement of their sport per-
formance on two climbing routes that they always 
climbed twice.
The given objective was reached and the main fin-
ding out was that in the case of the observed group 
the stress load before and during the actual climbing 

performance influences the HR mainly in the begi-
nners group.
From the perspective of the four studied groups it was 
found out that factors that the effect of the overall fit-
ness condition on the heart rate isn´t as relevant as 
personal, tactical and technical factors. Overall, the 
load in case of the climbers-beginners is higher than 
by the advanced climbers, although their physical 
condition is at a similar level. When comparing the 
maximum pulse rate the 80% of advanced climbers 
reached the below-average value of the overall mea-
surement. In contrast, 80% of the meassured climber-
s-beginners reached their above-average heart rate.
As the popularity of climbing on an artificial wall 
grows and this sport is becoming more popular with 
the general public, this reaserach may be made a 
useful probe for the beginning climbers.
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Abstract
The article deals with introduction and contribution of modern technologies used in a sport branch of ori-
enteering sports in comparison with the past when these technologies were not used. Modern technologies 
contributed to expansion of orienteering sports. They made this branch of sport more attractive for both - com-
petitors and spectators. Facilities like SPORTident, Trac-Trac, Emit and Racom transfered on-line results from 
race to competitors and spectators, who are in the race center. Thanks to those facilities spectators can also 
watch the race on-line on TV or on the Internet. Program OCAD made the preparation of orienteering maps 
and tracks faster and more effective. Modern technologies also speeded up the process of race preparation.

Key words
Emit, OCAD, Oorg, Open Orienteering Mapper, Purple Pen, Orienteering organiser, orienteering, orientee-
ring sports, Racom, SPORTident, Trac-Trac.

Souhrn
Článek se věnuje představení a přínosu moderních technologií využívaných ve sportovních odvětvích orien-
tačních sportů v porovnání s dobou minulou, kdy tyto technologie ještě využívány nebyly. Moderní technolo-
gie se zasloužily o rozvoj orientačních sportů, toto sportovní odvětví zatraktivnily a to jak závodníkům, tak 
i široké veřejnosti. Zařízení SPORTident, Trac-Trac, Emit a Racom přináší okamžité výsledky a umožňují 
on-line přenosy výsledků trenérům, závodníkům na shromaždišti či divákům u televizní obrazovky. Program 
OCAD urychlil a zefektivnil přípravu mapy a stavby tratí na závody v orientačních sportech. Moderní tech-
nologie taktéž zefektivnily a zrychlily proces pořádání závodů.

Klíčová slova:
Emit, OCAD, Oorg, Orienteering organiser, Open Orienteering Mapper, Purple Pen, orientační běh, orientač-
ní sporty, Racom, SPORTident, Trac-Trac.

List of Abbreviations
ČSOS – Czech Orienteering Association
GPS – Global Position Systém 
GSM – Global System of Mobile Communications 
IOF – International Orienteering Federation 
LOB – ski orienteering 

MTBO – mountain bike orienteering
OB – orienteering 
OOM – Open Orienteering Mapper
Oorg – orienteering organiser 
SI - SPORTident 
Trail-O – Trail orienteering

Introduction
Orienteering sports contain several types of disci-
plines. The most spread, considering the number 
of athletes and the number of races, is orienteering 
itself, ski-orienteering, mountain bike orienteering 
and trail-orienteering. Those disciplines are gained 
under the Czech orienteering federation.
All those types of orienteering, except Trail-O, can 

be characterized as a modern sport branch with the 
endurance character in which you have to orient 
correctly and quickly in the unknown terrain. Du-
ring the race itself you search for the control points 
which you have to find in a right order and as fast as 
possible. The path between the control points you 
have to choose with a help of the map, compass and 
a brief description of a control points. The success in 
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the race is about the right orientation, fast running, 
skiing or biking (ČSOS, 2011). The Trail-O is a spe-
cific discipline. It is about focus on the map reading 
and on the right interpretation of the map. This type 
of orienteering allows disabled people to do orien-
teering because the speed is not the part of the race. 
The Trail-O participants have to identify the control 
points from the map in the real terrain and, becau-
se it is taking place in the certain distance from the 
control point, the chance to succeed is the same for 
the disabled people as for the healthy ones (Trail ori-
enteering v ČR, 2011).
Everyone can participate in orienteering. At the race 
there are many categories with a lot of tracks of the 
various lengths and difficulty, graduated from the 
age, gender and severity. Thanks to this the competi-
tors of the same age and efficiency compete together. 
The categories are signed form the ten years old chil-
dren up to eighty years old veterans which means 
that everybody can find their own competitor and 
the track (ČSOS, 2011).
The increase of the modern technologies has been 
watched since the 90´s of the 20th century, mainly 
during of the second half of this decade. The soft-
ware for the orienteering map drawing is expanding 
and there is a usage of electronic stamping system 
of the control points at the regional and national 
competition. Later on there is a beginning of the 
online data transfer of the results. Those technolo-
gies changed the view of the organizing races, made 
them more attractive for the mass public and brou-
ght the sponsors. They significantly participated in 
the making the training process more effective, too.

The software programs for orienteering 
map making

OCAD - the smart system for cartography
OCAD is a software program which can prepare all 
types of maps. Thanks to its easy manipulation and 
to prepared set of symbols we can make high quality 
maps in a short period of time. OCAD was origina-
lly invented for the orienteering map drawing, but it 
has more other functions considering the orientee-
ring competitions. Foe example, there is function for 
the track making for both individual and relay race, 
the printing of the maps with tracks, optimization of 
the track making considering the number of partici-
pants, the processing of the pictograms of the cont-
rols, the export of the tracks (categories) to the text 
form for the other SW or for the preparation of some 
special orienteering training maps. All the data are 
in the vector shape and there is the possibility for the 

direct export to the vector (AI, DFX, EPS, PDF, SHP, 
SVG) and the grid formats (BMP, GIF, JPEG, TIFF).
The program has a lot of sophisticated but user fri-
endly functions and that´s why it is very popular 
not even among the orienteering runners but even 
among the cartography companies. In the Czech 
environment Czech Tourist Club, companies as a 
Mapy.cz or SHOCart use OCAD for making tourist 
map bases.
Hans Steinegger from Switzerland started to deve-
lop OCAD in 1992 (OCAD, 2013b). First of all the 
program was made for the cartographic map prepa-
ration for the orienteering runners. Today it is suc-
cessfully used in more than 60 countries all around 
the world and it is used in all different branches, for 
example cartographic publishing houses, cartogra-
phy offices, schools, graphic companies (OCAD, 
2013a). The professional version allows working 
with the GIS (graphic information system) files. 
The user friendly environment of this software can 
be handled even by the less mastered individuals. 
OCAD is nowadays the mostly used software for the 
orienteering map making (Zentai, 2009).
OCAD brought the significant change in the map 
making. Each map is drawn on a specific base, howe-
ver it was very difficult to gain them at that time, 
especially those ones with large scale. Nowadays, 
the base maps are easily accessible on the Internet or 
low charged. An “astrafoil” was attached on the base 
maps to put down more detailed shapes that were 
not interpreted on base map. But it was not so simp-
le. There were more astrafoils and it was necessary to 
keep drawing in a certain sequence. Firstly, an astra-
foil for contour lines was drawn, thus brown colour. 
Another astrafoil for black colour was attached on it 
so that tracks would be in a proper undercut. Later 
on, the black one was taken out and the brown one 
was ready for drawing in blue colour. Both of theme 
were taken out afterwards, so that the basic colour 
was black for last astrafoil for yellow colour (Borský, 
2007). A supplemental writing was handwritten. 
A nowadays’ cartographer is mapping all informati-
on on one base only. This base is scanned as a bitmap 
format and inserted to the OCAD programme. Ano-
ther option is to lay up digital pictures, data from 
laser-scan or any other vector basis.
We can switch among the individual bases. A carto-
grapher can start drawing according to a mapping 
key of orienteering – ISOM. The work itself is not 
complicated. He creates a very precise and well-re-
adable map. Before printing, the final map can be 
turned according to magnetic declension, magnetic 
inclination or cartographic portray. An indisputab-
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le advantage is then that a cartographer can draw a 
map progressively, in principle immediately, after 
coming back from forest, whereas earlier a whole 
map had to be charted firstly and only after the dra-
wing itself could start.
The other function of this program is a track buil-
ding for the orienteering sports. The track building 
is a really difficult because there are tracks with 
different length and difficulty. For the national 
competition the track builder must prepare appro-
ximately forty tracks and there is even a limitation 
about the number of the control points – there is 
about ninety to one hundred of them. The software 
made this work a lot easier because right after we 
have the lengths, we can see the difficulty and we 
are able to tell if not many runners would take the 
run. Also we do not have to draw the individual 
variants on empty maps and then redraw them. The 
risk of making mistakes falls apart then (Polášek, 
2007). This function of the program was made se-
veral years later than the program itself. However, 
it is really important and valuable function which 
made it easier and which made the work of the map 
builder quicker. 
When making the track itself, we have to reread the 
base map. It should have the big differentiation with 
the usage of “ocd” format. Next, you can put it closer 
or further. Then you add individual controls, start 
and finish which you can easily fix. As soon as we 
have controls ready, you can just put them together 
into a track and get them the pictograms. The map 
is ready to print in all scales right after that. The pro-
gram measures the track length automatically, too. 
We must not forget to check if we set the same scale 
as on the base map. Otherwise, the length will not be 
same as in real. In case if this mistake would happen 
during the organization of the race, there is the risk 
of canceling the race. 
We must not forget its usage for the training process. 
In this given program we can make a lot of interes-
ting and valuable training. For example, the program 
allows us to hide some notices in the map or to make 
the map with the contour line. This type of training 
we use to teaching how to find the surface of the 
terrain or to run on contour line to avoid running 
unnecessary height meters. By the same way we can 
delete just some symbols from the map (for example 
those which are not important for the map reading 
when getting to control point). This type of training 
is used for e.g. easement of training to keep in the 
runner’s mind clue points which he should percei-
ve. Or on the contrary, we can make this procedure 
more difficult. Eg. we delete a deep forest before the 

control so the runner has to perceive other objects. 
This type of training teaches runner how to keep 
concentration and to have ability to choose what is 
the most important and which symbols should bear 
in mind not to get lost. An every single second is 
counted, especially for top runner a few lost seconds 
can indicate significant lost.
The usual problem, not even considering the begi-
nners, is to keep up with the direction. In this case 
we can use the program for making the track called 
“corridors” or “swiss game”. 
The runner then sees a map of his progression only, 
in the second case just surround of control. By me-
ans of this type of training we teach to keep direction 
for progression and no diversion.
Another huge advantage is the preparing of the re-
lay races. The track is built almost the same as said 
above, we just have to add special relay controls. The 
advantage is that the program automatically prints 
all variants of sections of the relay race and the track 
builder does not have to draw all the variants on the 
individual map (Špicar, 2011). 

Orienteering organizer
For the needs of the orienteering runners was in 
1998 developed the Orienteering organizer program 
(next Oorg only). In the context of those days com-
puters this system made the pictograms. In the MS-
DOS system pictograms were written in words and 
then the program recreate the words to symbols and 
the pictograms could then be printed. 
The program is still developing under the leading 
of Zbyněk Černín. In 1996 the version Oorg 6 was 
made and this version was for work in Microsoft 
Windows operational system. With this version the 
set of new innovations is coming. Approximately 
one year ago the new version Oorg 11 was published. 
In its base, Oorg is moreover similar to OCAD, 
however, it is not possible to make the maps with it. 
Its main function is to build the tracks. We can find 
some more functions as a making of the start lists, 
printing of the SI cards or the animation of the race. 

The comparison of the OCAD and Oorg 
programs 
Let´s focus now on the differences between those 
two programs. The first big difference is the price. 
For buying Oorg you need 1,000 Czech crowns, for 
OCAD is it 10,000 Czech crowns. The other big di-
fference is about the principle of the track building. 
For the new track Oorg is better but when you work 
with the map with the hand drawn track on it, it is 
better to use OCAD. If you make the pictograms of 
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the controls, we would prefer OCAD because it can 
allow us to put the control point closer to us and in 
this we can make the pictogram. In Oorg program 
you have to bring near the control and then you can 
click on the pictogram set where you can make the 
pictogram itself (Žaloudek, 2007).
The huge disadvantage considering the Oorg pro-
gram is the printing of the maps with the tracks on 
them. The resulting map is much worse, considering 
the quality, than when using the OCAD. 
More about the problems with making maps for the 
orienteering runners including the OCAD program 
you can find in the diploma thesis written by Zema-
nová (2007) and Henycha (2012).

Other similar softwares
The above mentioned programmes are unfortunate-
ly not for free. The OCAD programme costs a few 
thousand crowns, the OORG software is a little bit 
cheaper. Nevertheless, there are free versions avaia-
lable, e.g. Open Orienteering Mapper (further just 
OOM). OOM is open source multi-platform soft-
ware in development (third alpha available) for Ma-
pping. The project was started in January 2012 by 
Thomas Schöps (Open orienteering, 2012). OOM 
is basically the same programme as OCAD. Those 
2 softwares are compatible as so as their look like is 
very similar. OOM is definitely easier and more in-
tuitive for users and enables better and faster work. 
By contrast with OCAD, we can not build tracks 
there. In this case we can use a different programmes 
that is also for free, called Purple Pen. Purple Pen is 
a free orienteering course setting software (Purple 
Pen, 2008-2013).
Compatibility with OCAD is again guaranteed. This 
software is again user friendly, however a couple of 
things are found to be more complicated ones. Part-
ly it is inserting of categories, impossibility of track 
creation and assort their categories. For every track 
we must creatne extra pictograms (control symbols), 
its not possible to create relay race. 
A relatively considerable disadvantage is that we 
can not generate base for elaboration of electronic 
results which is at the nowadays’ usage of electronic 
systems is a significant absence.
These softwares are relatively young and among 
orienteering runners not very common. It is diffi-
cult to estimate how fast they will spread out when 
most of the clubs in the Czech republic dispose of 
OCAD. Nevertheless, we find one meaningful usage 
at schools. The schools can not afford a few thou-
sands for software and those ones can function as 
a great alternative. If a teacher will be teaching an 

orienteering, these programmes are definitely highly 
recommended to him

The electronic system of marking

SPORTident
“The SPORTident system was developed in the mid-
dle of Germany in Thuringia (Arnstadt), where the 
company´s head office is located.” (SPORTident, 
2011). The prototype of this system was made in 
1996. The thought about making this system was 
born earlier when the daughter of one of the engi-
neers had some problems with marking to the pa-
per card during the winter training. In 1998 there 
was the first competition with this system and that 
was during the International 5 days of orienteering 
in Italy and the system was a great success (Ritter, 
2012). In the end of the year 2011 the system has 
been used in more than fifty countries in the world. 
“The Czech Republic is a country with a well deve-
loped Orienteering scene. So, we presented SPOR-
Tident there in 1997 – with absolutely no response. 
We came back three years later and saturated ori-
enteering events to nearly 100%. Actually, nothing 
changed the SPORTident side but nearly everything 
in the economical situation of the Czech Republic.” 
(Ritter, 2012, p. 42). 
The basic elements of the electronic system SPOR-
Tident are: the electronic SI-card and the electronic 
SI-unit. The SI-card is a memory element which is 
energetically independent (it does not contain any 
battery) and in which you write the data (on what 
control, SI-unit the runner was, in what time and 
what time spacing is between controls going right 
after another, SI-units). The writing and the reading 
of the collected data is done by the SI-units which 
are on the controls, start and the finish of the track. 
Those units have to have batteries with some mini-
mal sort of voltage. The service life is between 4-7 
years (Horáček, 1999).
We distinguish more line of the SI-cards, concretely 
speaking about lines 5, 6, 8 – 11. The individual SI-
-cards are distinguished by the speed of control mar-
king, next by the number of the remembering of the 
control points and the last thing is about the compa-
tibility with the other SI-units. The newest line of the 
SI-cards, the line 11, has even the optical signals of 
the marking of the control points which is really im-
portant for the sprint where the racer tries to mark 
the control in a maximal speed. The speed of mar-
king of this line is about 60 ms. For the beginner is 
the best to get the SI-card line 6 which is compatible 
with all types of SI-units. It is important to mention 



38  journal of outdoor activities

that SI-cards line 8-11 do not work with older types 
of the SI-units. Those are not made anymore but we 
can still see them on some competitions. 
There are several types of SI-units. As mentioned 
above, these days only SI-units marked as BSF7-T 
and BSF8-DT/DB are made. From the older ones 
they are distinguished by the batteries which can last 
a lot longer (two or three years). The other difference 
is that you do not have to program it for the next 
race, it would start with the SI-card and stop after 
the time we set before. 
For the complete use of the SPORTident we need to 
get another SI-units. That means we have to get SI-
-units which delete the data from the SI-card (on the 
hand the previous race or training would be shown 
and we risk the disqualification from the race) and 
these is the starting one, finishing and then the rea-
ding one. The SPORTident company offers also a tra-
ining set for schools. The approximate cost is 60.000 
CZK and for majority of schools is unavailable. 
What is the electronic system useful for? A runner 
knows his result immediately after finishing the 
race, moreover his time among check-ups. The final 
results are also available. It also brought up a break 
in orienteering, especially during online transmissi-
on of runner’s position and time. 
It has also a very significant role during a training 
process. It is used as an important base for race or 
training evaluation.
He disposes of accurate data of loss among single 
check-ups so that he can relatively exactly analyze 
his mistake. It can be also used in different kinds of 
intervallic map training.

Emit AS
The Emit AS company as the SPORTident company 
deals with the development of the electronic mar-
king system. This company was set up after the com-
bining of the Rengly AS and Time Tech AS compa-
nies in 1995 (Emit, 2011).
The development of this electronic system started in 
1991 with the cooperation of the Rengly AS compa-
ny and the Norwegian orienteering federation. The 
reasons for the developing of the new marking sys-
tem were: the difficulty with finding out what mar-
king was right and what was not, the long way how 
to check the correct marking and the long waiting 
for the results (Dvorská, 1997).
The system was tested during the year 1994 during 
the eleven competitions in Norway, Sweden and 
Denmark. In 1995 the system was used during many 
competitions, for example the world championship 
in Germany, the national championships of Norway 

and Sweden (Dvorská, 1997). During next years this 
system started to be used in Scandinavian states, in 
the rest of the Europe the SPORTident is used. 

The comparison of SPORTident and Emit AS 
systems
Nowadays, there is the domination of the usage of 
the SPORTident system during the orienteering ra-
ces. The Emit AS system is used only for some races 
in the northern European states, especially in Nor-
way. The reasons why SPORTident became more 
popular are:
• SPORTident in comparison with Emit had the 

acoustic and visual signal when marking the 
control which was better for racers because they 
knew for sure that they went through the control 
point.

• SI-unit was more user friendly because it was 
smaller and the marking was more practical and 
quicker (especially it was popular among younger 
racers).

Displaying systems

On-line data broadcasting - RACOM
With the online data broadcast deals mainly the 
RACOM company which allows us to watch what 
is happening during the race. This phenomenon 
started to grow bigger in this sport branch in the 
last five years. In the past, when the competitions 
were without the SPORTident system, was just one 
organizer at the control point who had the speaker 
and was giving the information to the centre of the 
race – about the number or the name of the racer 
who was currently at that particular control point. 
The speaker in the race centre then announced this 
information to the audience. The real time of the ra-
cers crossing the finish line the speaker just guessed 
from the start lists and the watches.
RACOM company developed the program which 
deleted those problems and allowed more possibili-
ties. This program uses SI-units in the woods which 
are connected to the special software and through 
GPS scale gives the information about time of the 
runner who has just marked the particular control 
point, his leading position or about the time lost on 
the leader. The data are broadcasted to the computer 
of the speaker in the race centre. Usually there are 
about five or six those controls and the last control 
point always has this function. That information is 
even given to people in the centre of the race, who 
have their laptop or smart phone, through the wi-fi 
signal. This could be even used worldwide through 
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the internet. Often there is a big screen in the race 
centre which broadcasts this information, too.
During the big competition as a world champion-
ship, European championship or world famous re-
lays (Tiomila, Jukola) are at the control points (with 
the SI-units and RACOM software) TV cameras 
which shoot the runners and put those shots on the 
screen.

TRAC-TRAC
The Trac-Trac software system for online watching 
of the racer in the terrain was developed for orien-
teering sports, too.
The system uses GPS and GSM system for data 
broadcasting. Every runner would get trac unit be-
fore the race, the unit is put on the vest which runner 
have to wear during the race. In the one second in-
terval this unit identifies the actual position of the 
racer and through the GSM it is broadcasted to the 
race centre where the information is combined with 
the map and then visualized on the screen on some 
other broadcasting system. There is even the po-
ssibility to broadcast the data through the internet 
where everyone can see it or download it for free. 
This system is heavily used during the live broadcast 
of the world cup series where the runner is caught 
on the strategic places by the cameras and we can 
even see the map with the data from the trac unit to 
see where the runner currently is. This combination 
makes the live broadcast very attractive and someti-
me very thrilling right up to the end.
Unfortunately, there is one disadvantage and this is 
about the speed of the broadcast relying on the re-
lief. In the really problematic relief where could be 
some rocks, deep valley and so on, the broadcast 
has a problem with a signal and the data about the 
runner could be wrong. But we speak about devi-
ation in meters only. With the growing sensibility 
of the GPS chip, introduction of the Galileo locator 
we could expect that this handicap would fall away 
pretty soon.
The huge advantage of this program is that we can 
watch the race in the real time and we can see what is 
going on in the forest. Relays or races with the mass 
start ate very attractive, we do not have to watch the 
running time of the runners but we focus mainly on 
the leader.
Another disadvantage is the price. Currently, this 
technology is very expensive, so, it is used mainly for 
the big competitions in the world rank. But we can 
expect that it would get cheaper and it is going to be-
come the standard part of even the lower rank races.

Discussion
In this article we introduced modern technologies 
which had and still have the significant importance 
in the development of the orienteering sports. Con-
sidering the problematic of the races, the modern 
technologies saved us a lot of time, preparation and 
even the finances. Concretely speaking, in OCAD 
program we can make the orienteering map pretty 
quickly. Also, we can build the tracks and we do not 
have to drawn them on the individual maps as it was 
before. This program saved us a lot of time and mo-
ney with printing the maps, too. The map with the 
control points are perfectly in the centre of the par-
ticular object. In the article we compared the OCAD 
program with the Oorg program and we mentioned 
the advantages and disadvantages. Recently, there 
are coming up also similar softwares that are free-
ly accessible for users. We have mentioned the two 
most used programmes - Open Orienteering Ma-
pper and Purple Pen. Thanks to their availability 
they significantly raising up a chance for making use 
of orienteering at basic and high schools. 
The other benefit when organizing the competition 
is the quicker way how to make the start lists. We 
make them in the Oorg program or in the software 
from the SPORTident company. All we need is to 
put the individual algorithm into for leading the 
program (for example the start intervals, first con-
trols, start times of the first runners).
The process of the race itself is recorded by the 
electronic system SPORTident. This hardware and 
software could give us the resulting time of the racer 
and even the individual splits between the controls 
right after the race. Combining SPORTident, RA-
COM and TRAC-TRAC systems the race got the 
different character. It is more attractive not only for 
the audience in the finish area but even for the peo-
ple at home or next to a big screen in the race centre 
where they can watch the actual position of the ra-
cer. We have to mention that the big screens are used 
only for the big competitions, for example the world 
champs, because of the big financial costs. Just for 
state races we use mainly the RACOM system.
When talking about TV broadcasting of the orien-
teering races we have to mention the work of the na-
tional Czech TV, especially the director Karel Jonák. 
This director excelled during the broadcasting of the 
world championship in Olomouc in 2008 in such 
a great way that even the following champs Czech 
TV helped to cover. Karel Jonák is making speeches 
about the problematic of broadcasting of the orien-
teering races, too (Persson, 2010). 
The other thing we have to mention is that the us-
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age of SPORTident ment the revolution in the track 
making. Today the tracks can cross which was not 
possible before when the paper cars were used. If the 
track crossed, the main judge or some organizer had 
to stand there to check if the runner had the cont-
rols in the correct order. If not, they could make the 
track shorter and they could be disqualified.
Next point is the training process. With the usage 
of the modern technologies it was possible to make 
the trainings much better and effective. The OCAD 
program allows us to prepare big scale of interesting 
and valuable trainings. The SPORTident system can 
measure the time and even the split times with the 
data and record of the track from TRAC-TRAC (or 
it is possible to use the watches with GPS record). 
This can give us huge potential for training or race 
analysis. 
Is very important to show the importance of the 
technologies, which could not be visible on the first 
look. Technologies made this sport more attracti-
ve for the runners, audience and the wide public. 
Nowadays when the base from the youngsters is 
getting smaller and there is not as much money as 
we would need is this very important. This process 

ended up with the application to the International 
Olympic committee for inclusion of the Ski-O to the 
winter Olympics program. The international Olym-
pic committee decided not to include any other new 
sport into this Olympic Games. But we would conti-
nue with this effort.

Conclusion 
We introduced the basic modern technologies 
which helped to the development of orienteering. 
We tried to emphasize pluses and minuses in what 
they helped to the particular sport. We have to em-
phasize one important aspect and that is making our 
sport more visible not only for the sport public but 
for the wide public, too. There is the significant in-
crease of interest in this sport among the young pe-
ople which is one of the most important index of the 
importance of the modern technologies.
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Abstract
The number of athletes using kinesiotapes is increasing in recent years. This technique, according to some 
studies, affects not only prevention and treatment of many musculoskeletal system disorders but it professedly 
also improves athletic performance. In this paper we try to summarize the latest scientific knowledge of the 
issue and answer questions when is it possible to use kinesiotapes in outdoor activities, what are its effects and 
what are general principles of using. 
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Souhrn
Kineziotaping je v posledních letech využíván stále více sportovci. Tato technika, dle některých studií, působí 
nejen v prevenci a léčbě řady poruch pohybového systému, ale údajně zlepšuje i podávaný sportovní výkon. V 
tomto příspěvku se snažíme shrnout nejnovější vědecké poznatky v dané problematice a zodpovědět na otázky, 
kdy lze využívat kineziotaping v outdoorových aktivitách a jaké jsou jeho základní účinky a obecné zásady 
použití.

Klíčová slova
kineziotaping, outdoorové aktivity, sportovní poranění, sportovní výkon

Introduction
Physical activities in outdoor environment may 
disproportionately burden soft structures of muscu-
loskeletal system of athletes. The most common cau-
ses can be especially excessive physical stimulation, 
disorder of statics and dynamics of burdened joints, 
repeated activity of already overburdened tissues but 
also the lack of hydration, bad nutrition or intake 
of certain doping substances / especially anabolic 
steroids /. The result is micro-traumatized muscle, 
cartilage, tendon or ligament, which is accompanied 
by inflammatory changes in overburdened location. 
In the place of damage, there are usually plenty of 
muscle inflammations of tendon and ligament, ten-
don sheath, joint capsule and periosteum, which are 

problematic due to its furtive onset and perception 
of slight pain / sometimes we find rather feelings of 
stiffness, pressure or tension / (de Vos, et al. , 2010; 
Platts-Mills & Hunold, 2013 Wei-Ling, Yi-Fen, & 
Wen-Yin, 2012).
As the most common injuries in outdoor activities 
we classify damage of some tendons, which is al-
ways a serious problem because treatment can take 
from months to years. The cause is usually an over-
loaded tendon which fixes a stressed muscle to a 
bone. The tendon is composed of elastin / provides 
the required elasticity / and collagen fibers / are 
important for a mechanical consistence/. An incre-
ased tension of tendon causes softening of cross-
links of single collagen fibers, which start moving 
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towards each other and consequently break. Emer-
gent degenerative change is called tendinosis and 
it is most often found in a rotator cuff, at the be-
ginning of tendon of wrist flexor and extensor, in 
a patellar ligament, in Achilles tendon and in futt-
lock shrouds of thigh abductor (Vaculík, 2005). For 
example, if a climber excessively burdens muscles 
needed for shoulder rotation, an impingement syn-
drome may occur (Chan, Deuk-Soo, Soo-Min & 
2009). The damage of rotator cuff and inflamma-
tion changes of bursa lead to a pain during arm 
abduction between 60-120 °. Simultaneously, the 
night pain when lying on the affected shoulder is 
typical. Also any repeated one sided movements, 
which are usually performed with flexion and ex-
tension of the wrist / but also activities related to 
untypical or valgoid force at the elbow / can lead to 
radial or ulnar epicondylitis. A typical pain occurs 
on medial or lateral side of an elbow which worsens 
with radial epicondylitis by wrist extension and su-
pination of a forearm against resistance and with 
ulnar epicondylitis worsens by wrist pronation or 
flexion against resistance (Rohrbough, Mudge, & 
Schilling, 2000). If we use endurance running as a 
concrete example of the most common locomotion 
in outdoor environments, it causes high incidence 
of chronic musculoskeletal changes too (Frederic-
son & Misra, 2007; Mitchell, et al., 2006; Taunton, 
et al., 2002). Usually it is a knee area which is da-
maged by patellofemoral syndrome / runner’s knee 
/, patellar tendinitis / jumper’s knee / or by some 
inflammation of gravity capsules / bursitis /. Also 
shank and foot area can be damaged by running. 
In this area we often find medial tibial stress syn-
drome and injury of Achilles tendon / achillody-
nia /. (Alfredson, 2003; Fredericson & Misra, 2007; 
Järvinen, Kannus, Maffulli, & Khan, 2005; Maffu-
lli, Sharma, & Luscombe, 2004; Zafar, Mahmood, 
& Maffulli, 2009). De Vos et al. (2010) reports that 
52% of endurance runners experience injury of 
Achilles tendon during their life. 
To solve identified chronic changes of musculos-
keletal system we can use an appropriate physical 
stimulation, intensive application of regenerative 
substances and anti-inflammatory drugs, the enzy-
me therapy, the effect of shock waves and some pro-
tecting equipment / for example footwear can defuse 
impact shock, support the arch of foot or reduce the 
burdening of the Achilles tendon /. In recent years 
certain new form of treatment is being used – an 
injection with own plasma and blood platelets (e.g. 
de Vos, et al., 2010; Cerciello, et al., 2013 ) and ki-
nesiotaping (García-Muro, Rodríguez-Fernández, 

& de-Lucas, 2010; Jung-hoon & Won-gyu, 2012a,b). 
Kinesiotaping, developed by Dr. Kenzo Kasem, is 
being used in Japan since the 70’s of the last centu-
ry. Since the Olympic Games in Athens, where this 
method was used to deal with injuries of some athle-
tes, is kinesiotaping expanding in sports medicine 
so much, that today it is used nearly by every com-
petitor and its effects on various diseases are being 
researched also in other medical fields (Filipčíková, 
et al., 2013). 
In addition to using of kinesiotape in prevention and 
treatment of musculoskeletal damage, it is a must to 
mention some of its expected effects which are likely 
to improve realized athletic performance and its po-
ssible placebo effect. Some studies have focused on 
evaluation of performance of athletes with specific 
damage / we found no such evaluation of outdoor 
activities in the literature / and their results most-
ly confirm the improved performance of the dam-
aged part of musculoskeletal system. For example, 
Yin-Hsin, Wen-Yin, Hsiu-Chen, Wendy, and Yi-Fen 
(2009) discovered improved function and incre-
ased muscle activity in the area of shoulder blade 
with subacromial decompression of baseball players 
/ impingement syndrome /. A number of research 
studies in recent years focused on possible impro-
vement of the actual performance itself / especially 
evaluation of muscular strength / with using kine-
siotape (de Almeida Lins, Neto, de Amorim, de Bri-
to Macedo, & Brasileiro, 2013; Donec, Varžaityté, & 
Kriščiünas, 2012; Fratocchi, et al., 2013; Hsiao-Yun, 
Kun-Yu, Jau-Jia, Chih-Feng, & Chun-Hou, 2010; 
Tieh-Cheng, Wong, Yu-Cheng, Wu, Shih-Wei, & 
Yin-Chou, 2008; Wong, Cheung, & Li, 2012). Howe-
ver, their results did not bring clear evidence and did 
not even reveal physiological reasons why should ki-
nesiotape increase the performance. Thus it can be 
assumed that wide using of kinesiotaping by sports 
athletes to support their performance / for example 
during the last Olympic Games and the European 
Football Championship / is very likely affected only 
by a psychological help / placebo effect / of this tech-
nique (Vercelli, et al., 2012). Despite of this, further 
studies focused on the possible influence of kinesio-
taping on realized physical ability are needed. 

Methods
To process this review article we used content ana-
lysis of available literature. We focused on sources of 
information which are devoted to this issue with aim 
to provide necessary information and explain tech-
niques of kinesiotaping for musculoskeletal damage 
during outdoor activities. 
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Effects of kinesiotaping
Kinesiotapes can be used to treat many sport injuries, 
such as various entesopathy, bursitis, contusions, dis-
tortions, joint instability and deformity. In this paper 
we will pay attention to the general principles of ki-
nesiotape application with respect to its extent. The 
following text will focus on the specific procedures 
for the most common chronic injuries of upper and 
lower limbs caused mainly by sport climbing and out-
door running. The general principle is an attempt to 
activate the affected area, removal of arising patholo-
gical changes and restoration of physiological functi-
on of musculoskeletal system. For example, in cases 
of chronic muscle damage a local pain arises, muscle 
tension increases and a liquid accumulates because 
increasing pressure from the edema decreases blo-
od flow and progressively supports the development 
of ischemia. By attaching kinesiotape we reduce in-
creasing pressure and at the same time appropriate-
ly stimulate some receptors and nerve endings. The 
positive benefit is increased blood flow of the dam-
aged tissue and reduced edema. When dealing with 
chronically overburdened parts of musculoskeletal 
system we can use especially these specific effects of 
kinesiotaping (Briem, et al., 2011; Castro-Sánchez, 
et al., 2013; Chen, Hong, Lin, & Chen, 2008; Thelen, 
Dauber, & Stoneman, 2008): 
• Refreshes the required blood and lymph circula-

tion resulting in reduced amount of inflammato-
ry substances

• Reduction of excessive irritation and optimizati-
on of stimulation of certain receptors / free nerve 
endings, Valter-Pacini and Ruffini corpuscles / fo-
llowed by an appropriate response in the central 
nervous system with reducing pain and speeding 
the healing of damaged parts of musculoskeletal 
system,

• The required stimulation of certain receptors and 
appropriate corrections of joint function will cau-
se positive modifications of the motion formula 
with better motion range and increased joint sta-
bility,

• The use of kinesiotape has a “certain” positively 
optimizes psyche level of injured athlete.

Basics of using kinesiotape
To summarize all relevant information to clari-
fy this issue we used these sources: (Doležalová & 
Pětivlas, 2011; Jacobs & Austin, 2003; Kase, 2003; 
Kase, Hashimoto, & Okane, 1996; Kase, Martin, & 
Yasukawa, 2006; Kase & Stockheimer, 2006, Kase, 
Tatsuyuki, & Tomoki, 2003; Kase, Wallis, & Kase, 
2003; Kobrová & Válka, 2012).

Techniques of kinesiotaping
We can use basic and correction techniques. Basic 
techniques are usually used for inhibition / attenua-
tion / or facilitation / stimulation / of a muscle. If a 
muscle is acutely overburdened we seek for its in-
hibition. We usually attach kinesiotape with a slight 
tension about 15-25% of the maximum extension 
of the muscle from the painful futtock shroud to 
the beginning of the muscle. On the contrary, with 
weakened muscles we seek for their facilitation. We 
attach kinesiotape with slight tension abut 15-35% 
/ also with its maximal extension / but from the be-
ginning of the muscle to its futtock shroud. As the 
most common correction techniques, appropriate 
for dealing with musculoskeletal system damage, are 
classified: mechanical, tendon/fibrous, functional, 
fascial, spatial and lymphatic corrections. By mecha-
nical correction we strive for maintaining or resto-
ring physiological motion or its position. By tendon/
fibrous correction we appropriately stimulate rele-
vant receptors and thus positively influence function 
of the central nervous system and optimize muscle 
tension of the area. Functional correction is used for 
supporting or limiting range of movement. The ten-
sion of antagonistic muscles created by kinesiotape 
stimulates the mechanical receptors and supports 
the activity of agonists during the movement. For an 
appropriate muscle function we need activity of its 
fascia and attached kinesiotape notably improves its 
slipperiness against other tissue / fascial correction 
/. Spatial correction helps with its “relieving” effect 
in the area of edema and pain and lymphatic correc-
tion appropriately supports lymphatic system, when 
a kinesiotape attached to the damaged area reduces 
compression of lymphatic lanes. 

Basic principles of application of 
kinesiotape
The best is to apply kinesiotape on degreased skin 
without hair, so we can reach better adhesion. Before 
using we cut the corners to extend durability / cor-
ners peel off quite quickly /. We relieve kinesiotape 
from the back paper in a way we don’t touch the glue 
on the inner side. We can also peel kinesiotape off 
but tearing its back paper and application of the tape 
is a better way. Kinesiotape consists of several parts. 
The anchor is a part about 2,5-5cm long / up to 10 
in correction techniques / you always start with. We 
always glue it without tension in a neutral position, 
usually from the futtlock shroud or from the begi-
nning of the damaged muscle. Sometimes we can 
apply kinesiotape straight from the back paper. The 
“paper-off tension” technique is frequently used in 
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vertebrogenic algic syndrome. The attached kinesio-
tape then has a compressive tension about 10-15% in 
its whole length.
 The end of every kinesiotape is also about 2,5-5cm 
long and is also applied without tension. Between 
the anchor and the end is a part of kinesiotape called 
base. The base, with its tension, creates a medical 
zone of the tape. The material is highly elastic which 
allows it to create the effect of compression on de-
compression, depending on the type of application. 
We can use force of therapeutic tension from very 
light /0-10%/ to strong /75-100%/. The base of ki-
nesiotape may also have a different shape. The most 

commonly used form is “I” tape /usually during 
acute phase of pain or inflammation/, “Y” tape / is 
usually used afte the acute phase instead of “I” tape/, 
“X” tape /used for better tension transfer to its ends/, 
“Fan” / accelerates the flow of the lymph/, “web” /is 
suitable for treating large joints/ “donut hole” / tape 
used to unweight with a hole in its center, used for 
bone spurs/ “star” is created by crossing more “I” or 
“donut hole” tapes and it raises the effect of unwei-
ghting in the centre of “star”.
There are already kinesiotapes created “specially” for 
specific location or disability to make utilization and 
application easier for individual athletes (Fig. 1).

Fig. 1 Pre-Cut Kinesio Tape (Pro-Tec Athletics, 2013)

Kinesiotapes can vary in width but most often it is 
wide 5 cm. After application of every part it is sui-
table to “iron” by fast friction /increases adhesion 
of the tape because the glue is thermo sensitive/. 
These effects can be simultaneously increased by 
using special adhesives for this kind of tapes. They 
are used for example during matches, when there 
is not enough time to prepare skin for application. 
Kinesiotape usually attaches to skin perfectly 20-30 
minutes after application and it can be used in the 
area for several days. Corners start to peel off rela-
tively quickly but we can extend the possibility of 
its utilization by cutting corners off. Kinesiotape is 
most usually used for 3-4 days. When kinesiotape 
is used for longer time, it is recommended to have 

24-48 hours break between each application. It is ne-
cessary for regeneration of the area. 

Many athletes use many different colors of kinesio-
tape. This principle is based on some Eastern tea-
chings / for example Jin and Jang /, which assign dif-
ferent quality to each color. For example, application 
of a red tape can therefore cause heat, but it is almost 
certainly only subjective feeling of athletes. At the 
present, some athletes use kinesiotapes for its fashi-
onable or “calming” effect. We can also find athletes 
with “new generation” of tapes in national colors 
and trendy prints / such as leopard coat /. Children 
prefer to use tapes with different characters of ani-
mals on it (Fig. 2).

Fig. 2 Monkey tape (PerformTex, 2013)
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In recent years, the number of athletes who use di-
fferent “web” tapes, sometimes presented as “cross” 
ones, is increasing. These are small /2-3cm/ grids 
which are attached to the so-called “trigger po-
ints” (Fig. 3). The principle of their effects is based 
on ideas of Chinese acupuncture learning, accor-
ding to which there is a flow of energy in our body, 

under the skin, in the system of meridians / energy 
paths of vital energy/. Some diseases can reportedly 
lead to disturbances of the energy flow and it is the 
application of “cross tape” in the areas of pain which 
might eliminate these disturbances. But this is very 
probably not the case of typical technique of kine-
siotaping.

Fig. 3 Kinezio Cross tape (AMacumassage, 2013)

Conclusions
In this paper, we summarized the latest scientific 
knowledge which confirm that it is not possible to 
improve athletic performance only by using kine-
siotape (de Almeida Lisn, et al., 2013; Donec, et al., 
2012; Wong, et al., 2012). If athletes improve their 
performance anyway, it is very likely a placebo effect 
(Vercelli, et al., 2012). On the contrary, the use of 
kinesiotape can boost performance of certain parts 
of musculoskeletal system when there is any chro-

nic damage (eg, Yin-Hsin, et al., 2009). Kinesiotapes 
can be used in outdoor activities, especially when 
dealing with micro traumatization of musculoske-
letal system caused by inappropriate environment 
or excessive, atypical or long-term repeated activi-
ty. In subsequent papers we will focus on the most 
common outdoor sport injuries focused specially 
on sports climbing, running in the terrain and also 
concrete methods of application of kinesiotapes ac-
cording to their locality / arm, elbow and knee /.
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