
No. 1/2016 Volume 10





Content

6

13

21

L. Kručanica, K. Görner
Level of water rescue skills of university students

M. chrástKová, B. KračMar, P. o. novotný
Health benefits of sea kayaking

M. noseK, L. vaLter
The effect of Nordic Running to physiological aspects, health of runners and 
its possibilities of using in the school Physical Education



Editor-in-Chief
Mgr. Martin Nosek, Ph.D., University of Jan Evangelista Purkyně in Ústí nad Labem, Czech Republic

Members
Assos.Prof. PaedDr. Ladislav Bláha, Ph.D., University of Jan Evangelista Purkyně in Ústí nad Labem, Czech Republic
Assoc. Prof. Ladislav Čepička, Ph. D., University of West Bohemia in Pilsen, Czech Republic
Assoc. Prof. PaedDr. Tomáš Dohnal, CSc., Palacký University Olomouc, Czech Republic
Assoc. Prof. Iván López Fernández, Ph. D., University of Malaga, Spain
Prof. PaedDr. Karol Görner, Ph. D., Matej Bel University in Banská Bystrica, Slovak Republic
Prof. Juris Grants, Ph. D., Latvian Academy of Sport Education, Riga, Latvia
Nevin Harper, Ph. D., University of Victoria, Canada
Mgr. Jan Hnízdil, Ph.D., University of Jan Evangelista Purkyně in Ústí nad Labem, Czech Republic
Assoc. Prof. PhDr. Soňa Jandová, Ph.D., Technical University of Liberec, Czech Republic
Prof. PaedDr. Ján Junger, Ph. D., University of Prešov in Prešov, Faculty of Sports, Slovak Republic
Assoc. Prof. PaedDr. Bronislav Kračmar, CSc., Charles´ University in Prague, Czech Republic
Assoc. Prof. PaedDr. Pavel Korvas, CSc., Masaryk Univerzity, Czech Republic
PaedDr. Oto Louka, CSc., University of Jan Evangelista Purkyně in Ústí nad Labem,
Czech Republic
Assoc. Prof. Krzystof Prusik, Ph.D., Academy of Physical Education and Sport in Gdansk, Poland
Assoc. Prof. PhDr. Jana Pyšná, Ph.D., University of Jan Evangelista Purkyně in Ústí nad Labem, Czech Republic
Prof. MUDr. Ladislav Pyšný, CSc., MBA, University of Jan Evangelista Purkyně in Ústí nad Labem, Czech Republic
Peter R. Rehor, Ph.D., Centre for Sport and Exercise Education at Pacific Institute for Sport Excellence and Camosun College, Victoria, 
Canada
Assoc. Prof. PhDr. Jiří Suchý, Ph.D., Charles´ University in Prague, Czech Republic
Mgr. Michal Šafář, Ph. D., Palacky University in Olomouc, Czech Republic
Mgr. Roman Šinkovský, Ph.D., University of Pardubice, Czech Republic

Executive Editor
Mgr. Martin Nosek, Ph.D., University of Jan Evangelista Purkyně in Ústí nad Labem, Czech Republic

Design - layout
Mgr. Michal Červenka, University of Jan Evangelista Purkyně in Ústí nad Labem, Czech Republic

Composition
Bc. Anna Havelková, Faculty of Education, University of Jan Evangelista Purkyně in Ústí nad Labem, 

address
Mgr. Martin Nosek, Ph.D.
Faculty of Education, University of Jan Evangelista Purkyně in Ústí nad Labem, 
České mládeže 8, 400 96 Ústí nad Labem, Czech Republic
e-mail:  martin.nosek@ujep.cz

editorial Board



1
RESEARCH PAPERS



6  journal of outdoor activities

Introduction
One of the most popular sports, especially during 
the summer holiday period is undoubtedly 
swimming and related water sports. In Slovakia 
there are enough water bodies, whether man-made 
reservoirs, lakes, rivers and pools, which provi-
de opportunities for these activities. But at the 
same time it is a considerable challenge for human 
security. A large part of population still underes-
timate the risks that can ultimately lead to serious 
health problems and in the worst case - death. 
One of the forms of preventing such situations is 
to manage the swimming literacy, which protects 
human life and health. Education of children and 

youth should be in this direction given particu-
lar importance and should be provided mainly by 
parents and education authorities. However, even 
the best swimmers can drown drowning due to 
overestimation of its own skills failure of internal 
organs, alcohol, or other reasons. Water Rescue 
Service is one of the few organizations that pro-
vide help in these crisis situations. Unfortunate-
ly, the current social and economic situation does 
not allow lifeguards to ensure its activities at all the 
water bodies. It is therefore important that people 
know at least basic skills how to help a drowning 
person as well as first aid basics. (Baran, 2006a). 
In Czechoslovakia, the first mention of the lifeguard 
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Abstract
The aim of this papers je to evaluate the rescue skills of the students of the University of Security management 
adopted during swimming classes in winter semester of the academic year 2015/16. The School focuses on 
increasing security in different areas. Since Slovakia still has the large number of drowning, it is important to 
us, that our students are educated in this area as well. 54 students were performing single phases of rescues 
skills. To evaluate the rescue skills of our student we used observation. In the final evaluation of 
females, we can state that on average they partially succeeded in performing the rescue skills and so did 
males, however we found a statistically significant difference (p is smaller than 0,05) between genders, since 
swimming skills of males were better. We suggest max 12 students in one class. On top of that we suggest the 
cooperation of the university with local Water rescue educational centres.

Key words
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Souhrn
Cílem tohoto příspěvku je zhodnotit záchranářské dovednosti při záchraně tonoucího u studentů Vysoké 
školy bezpečnostního manažérstva v Košiciach nabyté během hodin plavání v zimním semestru akademic-
kého roku 2015/16. Škola se zaměřuje na zvýšení bezpečnosti v různých oblastech. Vzhledem k tomu, že 
Slovensko má stále velký počet utopených, je pro nás důležité, aby se naši studenti vzdělávali i v této oblasti. 
54 studentů prováděli jednotlivé fáze záchranářských dovedností. Pro hodnocení jsme použili pozorování. 
V závěrečném hodnocení žen, můžeme konstatovat že v průměru částečně splnili řetězec záchranářských 
dovedností a stejně tak i muži, ale našli jsme statisticky významný rozdíl (p is smaller than 0,05) mezi pohla-
vími, plavecké dovednosti mužů byly lepší. Pro zefektivnění výuky v našich podmínkách doporučujeme max 
12 studentů v jedné skupině a kromě toho navrhujeme spolupráci univerzity s místními vzdělávacích centry 
vodní záchranní služby.

Klíčová slova
vodní záchrana, studenti vysoké školy, záchranářské dovednosti
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training occurs in the textbook „Swimming“ by the 
authors Očenášek and Kožíšek from the beginning 
of the century, where in the chapter „Rescue“ you 
can find a description of different types of dan-
ger around water, different lifeguarding skills and 
the basics of first aid (Baran, 2006b). Teaching of 

swimming and water rescue has gone through 
a considerable development. The initiator and 
advocate of the idea to implement water rescue into 
swimming courses at universities was Dr. J. Beets, 
a teacher at the Department of Physical Educati-
on and Sports at the Faculty of Natural Sciences.  

Table 1 - Drowning statistics (retrieved from Hucko, 2016)
(Note- in the time of writing the paper, the year 2015 has not been processed yet)
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The main arguments were growing numbers of 
drowning (Baran, 2006b). Currently, the universiti-
es such as Faculty of Physical Education and Sports 
of Comenius University, Department of Physical 
Education and Sports (Matej Bel University) and 
Faculty of Sport (University of Presov) are mainly 
engaged in the education of sport coaches and phys-
ical education teachers offering the subject „Water 
Rescue“ in its curriculum. At the Faculty of Physi-
cal Education and Sport students can choose „Water 
Rescue“ since the academic year 2005/2006 as an 
elective course (2 hours weekly) in the 4th year. In 
the same time, the student are enabled to achieve an 
international lifeguard certification in cooperation 
with Slovak Red Cross. (Baran, 2005). In the acade-
mic year 2010/2011 the elective subject „Water res-
cue“ was included in the curriculum of Department 
of Physical Education and Sports (Matej Bel Uni-
versity). Requirements for passing the course have 
been 400m freestyle swimming under 8 minutes 
and handling lifeguarding skills. If a student passes 
the course he is enabled to take a lifeguard training 
of Water Rescue Service Slovakia (Bence, 2011). 
Polakovič, Kurasz, & Wawrzynkiewicz (2006) state 
that Water Rescue is an important part of curricu-
lum at the Departent of Fire Protection at Techni-
cal University in Zvolen. This issue is addressed by 
Bence and Varnai (2011) and Baran (2001).

The following table (table 1) contains statistics of 
drowned people from 2007 to 2014. It should be 
noted that the statistics is based on medical reports 
that states drowning as the cause of death. This 
means that figures include the cases of drowning, 
when the persons were not involved in recreational 
physical activities in the aquatic environment, but 
the cause was drowning, eg .: flood, crime or inci-
dents, fall into the well , septic pits etc. The average 
number of drowned people in Slovakia from 2007 
to 2014 is 120 persons. Taking into account the 
number of drowned people in terms of age, the hi-
ghest risk category are people between 30-60 years. 
The most common cause of death of these persons 
is overestimating of their own strengths and abiliti-
es. In terms of place of drowning, the most risky is 
running water. It should be stressed that Slovakia 
has a relatively dense river network and it is difficult 
to expect that the youth living on the banks of rivers 
will go swimming to a pool to the nearest town. In 
that regard, it cannot be expected from the munici-
pal authorities, which have limited financial resour-
ces to build pools and pay the Water Rescue Service 
members, to improve the situation (Baran, 2006a). 

The most common cause of drowning in Slovakia is 
due to ingestion of alcoholic beverages. Failure of 
body organs is the second leading cause of death. 
From these statistics we can see the importance 
of the professional rescuers training, but also the 
importance of acquiring rescue skills by general 
public. In respect of direct rescue Bence, Merica, & 
Hlavatý (2005) state, that the situations where we 
have to use lifeguarding skills can appear at closed, 
opened bodies of water as well as flowing water. In 
every single case it is necessary to use the most ef-
fective way for saving a life. Baran (2006a) divides 
this action into several phases:
•	 Entering the water
•	 Approaching the victim 
•	 Escapes
•	 Moving the victim to safety
•	 Removing the victim from the water

Methods
The aim of this papers is to evaluate the rescue skills 
of the University of Security management´s stu-
dents adopted during swimming classes in winter 
semester of the academic year 2015/16. The parti-
cipants were the students of the University of Secu-
rity Management, who were enrolled in swimming 
classes in the winter semester of the academic year 
20015/16. The group consisted of 54 students (20 
males, 34 females, divided into 4 groups according 
the schedule from Monday to Thursday). A mea-
suring took place at public swimming pool in Koši-
ce, where the actual swimming classes are held. The 
pool has 8 swimming lanes with minimal depth 
1.8 m and maximal depth 2.2 m. An average tem-
perature of the pool varies from 26°C to 28°C. All 
the student were capable to swim more than 200m. 
There were 4 units where we trained rescue skills 
from 7th up to 11th week of the winter semester. 
The measuring took place in the 12th week. Since 
we had only 1 lane for training we had to adjust the 
training to our conditions. Although swimming 
skills of our students varies, we assumed that certain 
recue skills could be adopted by everyone, whether 
he/she rescues somebody as an individual or within 
a group. Because the number of the classes, diffe-
rent swimming skills of the students and exchan-
ge of the students attending the swimming classes 
after every semester do not allow us to master all 
the important rescue skills necessary, we decided 
to train the following: Stride jump, approaching 
the victim and stabilization, moving of the victim, 
removing the victim from the water. We divided 
each of the phases into further phases. Each student 
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was asked to execute rescue of a victim. We used 
an observation scale of our own design. There were 
three observers at the measuring – Department of 
Physical Education´s teachers, who evaluated the 
individual phases. Our scale varied from: 1 point 
– failed; 2 points – partially succeeded; 3 points – 
succeeded. In the role of the victim we assigned a 
female victim to females and male victim to males 
in every group so that we could avoid gender issues. 
To state whether they failed, partially succeeded, or 
succeeded we used an average and we rounded the 
figures to the nearest 1 (however in the results and 
in the table we present decimal numbers). We used 
t-test to compare the difference between genders.

Result and discussion
The first activity we evaluated was the stride jump, 
where we assessed the performance of the key 
phases. In the phase „leap into the water with one 
leg forward and the other leg back“ females reached 
2.5p (points) and males reached 2.8p which we eva-
luated as „succeeded“. In the phase “ leaning slightly 
forward, with the chest ahead of the hip“ the fema-
les reached 2.3p and the males reached even less 
(2.1p) and so we evaluated this phase as „partially 
succeeded“. In the phase „movement of the upper 
extremities inside and down“ both genders reached 
2.9p - succeeded. In both the phases „squeeze or 
scissor the legs together for upward thrust“ and 
„head stays above the surface“ females reached 
2.2p and males 2.3p. According to an average score 
from all the phases we can state that females and 
males succeeded in the execution of the stride jump  
partially. 
Another evaluated activity was approaching the vic-
tim, which we divided into the two phases: „Appro-

aching the victim, head above the surface“ and 
“stabilization”. Since approaching the victim head 
above the surface is the easiest phase of the whole 
act, both females and males reached 3p and so they 
succeeded. On the other hand „stabilization „is one 
the most difficult phase which females failed com-
pletely. None of females was able to perform this 
phase and males reached score 1.7p (succeeded). In 
the overall results the females succeeded partially, 
however it is important to note that they failed one 
phase completely. Males succeeded in this activity 
with the score 2.6p.
In moving the victim to safety there were 3 phases 
evaluated. „Grabbing the jaw“(both males and 
females – 3p). In “Pulling the victim „which was 
rather difficult for males and females, both suc-
ceeded partially. The main mistake was bending of 
pulling arm, this could dip the face of the drowning 
person under the water. In keeping the head of the 
victim above the water males reached better results 
than females. So we can state that on average males 
succeeded in moving the victim to safety while 
females succeeded partially.
The biggest problem was removing the victim from 
the water. The conditions of swimming pool (deep 
water) in Košice allowed us to practice removal 
of the water on the ladder, since the other way of 
removal was too complicated especially for fema-
les due to the strength issues. However only 3 girls 
out of 20 could carry the victim out of the water 
on ladder. And so in the case of females, we had to 
state that they failed in that phase. Although men  
could put the victim on the shoulder, only 10 males 
could carry the victim out of the water. And in the 
final result they succeeded partially. The evaluation 
of the individual phases is presented in the table 2.

Table 2. Phases evaluation   
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In comparison with Mandzák (2010) who com-
pared the level of skills in water rescue of physi-
cal education students in Department of Physical 
Education and Sports at Matej Bell University our 
students reached worse results in all the phases 
but mostly in removing the victim from the water 
and stabilization. However, we can assume that the 
student in Mandzak´s study had better swimming 
skills what enables them to perform the rescue 
skills better. But a lack of rescue ability has also 
been reported Gulliver, Begg, (2005) among nearly 
a thousand 21-year-old Dunedin young adults (n = 
486, 52%) and in the Moran´s study (2008) of self- 
esteem rescue skills more than one third of youth 
reported no rescue ability (35%), and a quarter esti-
mated that they had poor rescue ability (25%). In 
the final evaluation of females, we can state that on 
average they partially succeeded in performing the 
rescue skills and so did males, however we found a 
statistically significant difference (p is smaller than 
0,05) between genders, probably due to the fact that 
swimming skills of males were better. We believe, 
that having trained the rescue skills for a longer 
period we would erase this difference.

Conclusions 
Training of rescue skills at the USM fights with 
couple of problems: lack of swimming lessons, 
different level of swimming skills and constant 
exchange of the students after every semester 
which prevent our students adopting better water 

rescueskills. The key to successful adoption of 
rescue skills is an appropriate swimming ability.  
For that we would need to raise the number of 
lessons or to change the curriculum so that the  
students would have to attend swimming  
lessons at least two semesters in row (win-
ter-summer). Another issue is the num-
ber of students at one lesson, which varies  
from semester to semester. We suggest max 12 
students in one class. On top of that we suggest  
the cooperation of the university with local  
Water rescue educational centres. There are  
several attributes in a profession of a life-guard. We 
do not became good lifeguards after we are granted 
the licence. In a career of the qualified lifeguard the-
re might be no rescue intervention, but on the other 
hand, a person who knows at least the basic rescue 
skills could help to save a life. This is the reason why 
we keen on training our students at these skills. Water 
safety education seeks to give people the knowledge 
they need to recognize potential risks posed by  
aquatic environments and activities and teaches them 
strategies they can use to lower those risks. Water  
safety education also teaches people personal survi-
val and water rescue skills, which can improve the 
chances for a positive outcome should an aquatic 
emergency occur. Research provides evidence of 
a strong link between water safety education and 
a reduction in drowning deaths (American Red  
Cross, 2014).
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Abstract
Vertebrogennic troubles of most of the population might be possibly solved by outdoor activities. Indeed, not 
all of them are appropriate. We name for example running, which by overweight as a limit strain ligament 
and joint apparatus. In this time, favourite form of outdoor activities on water is sea kayaking. It appeals 
to 375 million years old motional program of locomotion, realised through the shoulder girdle, which can 
by concatenation of muscle functions primarily stabilize the area of lumbar spine and in these days, partly 
eliminate fluently discussed insufficiency of the deep stabilization system. Sea kayaking as the archetypal 
outdoor activity helps to remove difficulties in the lumbar lordosis area, which we can characterize as „locus 
resistentiae minoris“ vertebrogenic difficulties. This condition is caused by verticalizing as a very young 
evolution event.

The research was supported by funds from research project PRVOUK P38.

Key words: 
locomotion, sea kayaking, paddling, outdoor, muscle chains, health benefits, inner unit, inner muscular unit, 
core

Souhrn
Vertebrogenní potíže velké části populace je možné řešit outdoorovými aktivitami. Ne všechny jsou však 
vhodné. Zmiňujeme například běh, který při nadváze limitně namáhá ligamentózní a kloubní aparát. Aktu-
álně oblíbenou formou outdoorových aktivit na vodě je jízda na mořském kajaku, která je realizovaná 
přes pletenec ramenní a vychází z 375 mil. let starého pohybového programu. Pádlování dokáže zřetězením 
svalových funkcí stabilizovat především oblast bederní páteře a částečně eliminovat dnes často diskutovanou 
insuficienci hlubokého stabilizačního systému. Sea kajaking jako archetypální outdoorová aktivita pomáhá 
odstraňovat potíže v oblasti bederní lordózy, kterou můžeme charakterizovat jako „locus resistentiae mino-
ris“ vertebrogenních potíží. Tento stav je zapříčiněn vertikalizací jako velmi mladou evoluční událostí.

Klíčová slova: 
lokomoce, seakajaking, pádlování, outdoor, svalové řetězce, zdravotní benefity, inner unit, vnitřní svalová 
jednotka, core

Martina Chrástková, Bronislav Kračmar, Petr Novotný
Charles University, Faculty of Physical Education and Sport, Deparment of Outdoor Sports

health benefits of sea kayaking

Introduction
Paddling is an effective motional activity, strain 
shoulder girdle and the upper, which are in the 
upright figure of man burdened sporadically. With 
this theme relates the muscular function in the 
lumbar spine area of vertical figure. Kayak grip 
concatenates muscle functions in the front and 
back side of torso, from the hand to the fibula. Sta-
bilisation of torso is solved by the external muscles, 
which improves the physical condition by lumbar 
spine difficulties. Removing of the long-term diff-
iculties must solve the specific neuro-rehabilitation 
methods. Attractive and user-friendly acceptable 
form of canoeing is sea kayaking.

Development context
The human motion starts from locomotion of our 
ancestors. From fish, we inherit this structure, pro-
perties and actions in our body (Shubin, 2008).  
The transition of vertebrates on land was realized 
375 million years ago (Dawkins, 2008; Shubin, 
Daeschler, & Jenkins, Jr., 2013). Right-left waving 
of fish and transformation of their pair fins to extre-
mities gave rise to a new quality of movement on 
a hard surface (such as a salamander crawling). 
Result is genetically passed motion program, which 
remained for human shoulder girdle, and is realised 
as military crawling, rope climbing, cross-coun-
try skiing, climbing a ladder or standing up from 
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a sitting position with the support of the upper 
limb. This program is artificially inducible defined 
by stimulating trigger points, with method Vojta 
reflex locomotion (Vojta & Peters, 2010). His prin-
ciple occurs in the citizen and sport motion, where 
shoulder girdle has its driving (propulsive) functi-
on. Picture one shows shape similarity of extreme 
positions in locomotor movement of lizard´s front 
legs (position “a”), front/upper limbs of baby in 
Vojta´s reflex locomotion (position “b”), and pro-
pulsive action of upper limb while cross-country 
skiing in classic style (position “c”). Step toward 
motion is marked as „I“, and as a reflection of „II.“. 
In childhood is locomotion program for for arms 
dominantly covered by humanisation program of 
grip and handling with objects, which is allowed by 
straight figure and relief of upper extremities from 
locomotion.
Much younger evolutionary event started after 
separation of genus Pan and Homo after the last 
common ancestor of chimpanzees and humans. 
According to various sources, this event happened 

6-8 million years ago (Brunet, Guy, Pilbeam, et 
al., 2002; Dawkins, 2008; Lovejoyet, et al., 2009), 
when members of the development tree, which 
departed from apes, they began righting (Sahelan-
thropus tchadensis, Orrorin, australopithecines). 
The verticalization of figure is evolutionary young, 
which influenced primarily cervical and lumbar 
spine.  The evolutionary situation of lumbar spine 
is probably younger, cervical and lumbar lordosis 
and thoracic kyphosis was probably to the genus 
Homo just under 2 million years as an adaptation 
to economic walking and endurance race. Situati-
on in area of lumbar spine is modelling, based on 
child development Picture 2. It is known, that the 
structures, which have undergone the evolutiona-
ry youngest changes, have the highest degree of 
coincidence health problems. On the basis of this 
young evolutional change we could say, that from 
that time, when we, as a child, first stood up on our 
two limbs, started the health problems in lumbar 
spine area, which suffer 50% of 40 years population.

Picture 1 Step towards (I.) and reflection (II.) front limb 
function of lizard (a), front/upper limbs of baby by Vojta´s 
reflex locomotion (b) and by alternating two-stroke cross-
country skiing, classic technique (c; archives of authors)
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Two-limbs standing and walking places consi-
derable demands on the stabilization of the torso. 
Upright figure added to diaphragm beside respi-
ration function the stabilisation function (by four-
leg vertebrates this function need not to be made). 
The stabilisation of torso in lumbar spine area have  
major impact diaphragm, pelvic floor muscles, 
m. transversus abdominis and other abdominal 

muscles - m. obliquus externus abdominis, m. 
obliquus internus abdominis and the lower part 
of the m. rectus abdominis. Situation is shown on 
the picture 3. The difficulty is, that the optimal sta-
bilisation function in lumbar spine area has just a 
few number of people. Frequent lack of abdominal 
muscle function then takes over the paravertebral 
muscles, especially m. multifidus (position C).

Picture 2 Transition from quadrupedic to bipedic position of pelvis, although only the exam-
ple of human locomotion postural ontogenesis for lack of fossil evidences; concrete changes in 
lumbar spine area in one year time of human life after birth (position a, b, c; modified according 
to Tardieu et al., 2013).

Picture 3 I – inner unit (modified by Check, 1999); II. – thoracolumbar fascie and inner unit of 
side sight (modified by Check, 1999); III. – physiological (a) and non- physiological (b) stabi-
lisation situation of lumbar spine  (archives of authors): diaphragm and pelvic floor is opening, 
weakened lower part of the abdominal muscles bulging belly forward, reducing the dorsal 
pressure on internal organs and lumbar spine stabilization must take paravertebral muscles (m. 
multifidus); (Kolář, 2011; Kračmar, Chrástková, Bačáková et al., 2016). This situation must be 
solved therapeutically.

Problem
In context of upright figure and bipedal locomotion 
is noteworthy to state the most widespread recre-
ational activity, which is jogging. In these times 
is running a huge boom. Running is coordinately 
easy, financially, time-saving and locally sport (e.g. 
compared to cycling). While running, lower limbs 

are propulsive working, while abdominal and back 
muscles to maintain postural upright torso. Arms 
work phasically in a diagonal pattern of locomo-
tion according to lower limbs, respectively lower 
limbs work in a diagonal pattern by the upper 
limbs (Kračmar, Chrástková, Bačáková et al., 2016). 
Running is also very effective tool for increasing 
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of physical condition, and reducing percentage of 
fat. Otherwise, according to Kračmar (2007), run-
ning is a serie of interlinked “jumps”, because in 
the contrary of walking, running is entirely missing 
the double support phase, which also defines also 
Véle (2006).  And exactly this fact may be for many 
inexperienced overweight runners a big problem   
excessive burden on joints of lower limbs. That may 
lead to various smaller but also fatal injuries, and 
also to antipathy to sport. 
From the view of animal species evolution is evi-
dent, that the human locomotor system is organized 
according to crossover diagonal locomotor pattern. 
As shown below, there exist a diagonal muscular 
chains going from the upper limb to the opposite 
lower limb, which have their ancient origin from the 
period of quadrupedy (evolutionarily young event 
of upright figure can not change this archetype of 
muscle). These chains are activated if the power for 
forward movement generates the shoulder girdle. 
Taking into consideration above mentioned general 
extension of stabilization dysfunction of the lumbar 
spine and one of solution of this problem is involve-
ment of shoulder girdle. Diagonally chained mus-
cular functions in the front and back side of body 

can help the stabilization of lumbar spine (it is not 
possible to consider them as alternative to therape-
utic intervention). The only locomotion made only 
by shoulder girdle is paddling, where the upper 
limbs are not reacting to propulsion power (simi-
lar situation is known as Olympic climbing, but this 
type of sport is for the majority of people because 
of the power requirements impracticable). While 
paddling, the virtual place for the support on the 
blade is made (de facto on hand), and to this place 
is magnetized the whole locomotor system with a 
boat. Actually favourite form of outdoor activities 
is sea kajaking, which is relatively undemanding 
also for individuals with lower level of technical  
paddling.

Sea kayak
In canoe sportsworld see the proper alternative or 
compensation tool for running and also a proper 
start for overweight people sport. Paddling is arche-
typal human locomotion on water and through the 
ride on eskimo (inuit) kayak, on indian canoe or 
in form of paddling in shallow waters, as shown in 
Picture 4.

Picture 4 Paddling in shallow waters by Sumatra, as the archetypal manner of movement on the water surface.  
From modern canoe forms, we can find the alternative in paddleboarding (archives of authors). 

Sea kayak was for thousand years used for transport 
and fishing and big sea mammals. Aleuts were the 
only one north-american inhabitants, who hunted 
the whales from kayaks. Kayak was in the area of 
Greenland and Aleutian Islands important for local 
tribes surviving, and it became the part of mytho-
logy and culture. Europe first met with inuit kayaks 
through polar researcher Nansen, who brought a 
few kayaks from his expeditions. In the last years in 
Czech Republic, thanks to the climatic changes and 
permanent water scarcity in rivers, the sea kajaking 
became popular form of water tourism on the water 
surfaces. Modern sea kayaking is not different from 
its ancestors at all. It is a vessel designed for speed 
ride in waves and also for the economic paddling on 

calm water due to rapid and conductive transverse 
„V“ profile of ships at the tip to stern and steady „U“ 
shape under the seat rider of promoting stability, 
see Picture 5 (Bílý, Kračmar, & Novotný, 2001).
Kayaks are usually between 4 and a half to 6 metres 
long, shorter kayaks are used for recreation rides 
or training in the surf, long kayaks for expeditions 
(Buckley, 2005). Kayaks intended for the general 
public are provided with the stern rudder, which is 
controlled by foot pedals. Some kayaks are equip-
ped by skeg (retractable fin, located about a meter 
from the stern of kayak), which allows straight sai-
ling even in strong winds or rough seas.
Mastering paddling leading by an experienced 
instructor easy. Against classic touristic kayaks (in 
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Czech Republic is not paddling on kayak spread 
yet), is higher economic riding sea kayak a huge 
advantage. Sea kayak in pause of paddling rides still 
forwars and do not turns (inertia).
Thanks to the opportunity of manipulating kayak 
using the rudder and its stability has increased radi-
us for the use of vessels on lakes, dams and running 
water on one side and on the other, it can be used 
and riders with lower levels of skills and experience 
with the operation of the vessel (O‘Connell, 2010). 
By using ships made from polyetylen and thanks 
their resistance increases their success on Czech 
and foreign rivers.

Key moments for proper paddling on sea 
kayak
A key requirement is sitting in the boat so that the 
head and torso are upright, to avoid overloading 
the motor structures, especially in the area of neck, 
shoulders and loins. While technically correctly 
performed directly engages kayaking is due to the 
rotation of the shoulders and pulled the engage-
ment arm to engage the muscles of the shoulder 
girdle and arm muscles so that the momentum led 
to an engagement surface. The blade is transmitted 
sequentially from the large muscles of the back 
and shoulder girdle over the muscles of the arm 
and forearm. Effect of muscle tension continues 
over the shoulder and scapula along the front and 
the rear side of the hull and through the thoraco-

lumbar facie extends to the outer side of the knee 
to the head of fibula (fibula; see details below). By 
this the economy of ride rapidly rises. Balancing on 
the boat, for more, supports hardening called inner 
unit (Picture 3, the position I and II.) or intra-mus-
cular units (Check 1999).

Health benefits of paddling on sea kayak
Since Taylor & McGruder (1996) started research 
the use of sea kayaks by people with vertebrogenic 
difficulties, by change of less important diagnosis, 
they found altogether positive influence of paddling 
with two-blades paddle. Powell (2005) characteri-
zed paddle-made injuries on sea kayak as “sprains, 
pulled muscles, bruises and scratches.“. „In any 
case, it was not the emergence of vertebrogenic pro-
blems.
The cooperation of muscles and back as one fun-
ctional unit describes Bogduk and Twoney in  
their book “Clinical Anatomy of the Lumbar Spine” 
(1991), this problematics processes also Kolář et al. 
(2011). Functional unit formed by combining the 
transverse abdominal muscles and internal oblique 
abdominal muscles with cover thoracolumbar facie 
that embraces the back muscles. It is a synergy of 
transverse abdominal muscle, posterior fibers of 
the internal oblique abdominal muscles, pelvic 
floor muscles, paravertebral muscle m. multifidus 
and lumbar portions m. longissimus and with dia-
phragm. Inner muscle unit is self-neurologically 

Picture 5 Aleuts manner of hunting from kayak and current sea kayaks 
with covers for luggage and tilt-controlled rudder pedals (author‘s archi-
ve).
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operated. That explains, why traditionally exercised 
muscles of abdomen are ineffective in process of 
hardening spine and also in reduction of chronical 
back-pain. If there are enough practicing of trans-
verse abdominal muscles and pelvic floor muscles, 
then stability of spine, pelvis and rib cage is built. 
By this process, it arises the basis for the proper 
function of major muscles (Chrástková, 2009; 
Kolář, 2011). Diaphragm is by upright-seeing figu-
re not only breathing muscle, but also important 
stabilisation muscle. In picture 3 in position III. is 
shown physiological (a) and pathological (b) situa-
tion of stabilization the hull. If by inhaling moves 
the lower part of the sternum (processus xiphoide-
us) upwards, the front side of diaphragm is rising. 
Thanks to this neurological control of inner func-
tion unit, the front part of pelvic floor is declaring. 
From the picture is evident „the widening scissors.“ 
Lower abdomen bulges outward, thereby reducing 
the pressure of the dorsal direction, exerted on 
the internal organs of the lumbar spine. Because 
of that stabilisation of lumbar spine takes paraver-
tebral muscles, which are shortened and accentuate 
the lumbar lordosis with a significant threat to the 
intervertebral discs.
Check (1999) refers the fact, that when the exter-
nal muscles are exercised, without inner drive to 
work properly, there will be inevitable unintended 
structural changes and injuries to the musculoske-
letal system. Kolář et al. (2011) clearly formulates 
their primary function autochthonous musculatu-
re, ie. muscles closest spine, which is programma-
tically hidden handedness waves of fish that later 
gave rise to qadrupedic locomotor pattern of terre-
strial vertebrates.
While paddling, among other things, these fol-
lowing long chains of cross muscular torso are 
applied, as defined Véle (2006): a) back side of tor-
so: humerus from one side – m. latissimus dorsi – 
fascia thoracolumbalis – spine – crista iliaca (from 
second side) – fascia glutea – m. gluteus maximus – 
fascia lata – m. tensor fasciae latae – fibula, b) front 
side of torso: humerus from one side – m. pecto-
ralis major – fascis of front side of thoracis – (via 
the cervix of direct abdominal muscles on the other 
side) – mm. obliquui abdominis – ligamentum 
inguinale – fascie femoral – fascia lata – m. tensor 
fasciae latae – fibula. Both chains are crossing in 
the front, and also in the back side of thorso and 
strengthens it. It is evident that effective paddling 
participates also lower limbs (although they provi-
de not propulsive function), but only stabilize them. 
Pišvejc (2006) found that the activation of the lower 

limbs takes not the place according to qadrupedic 
cruciate locomotor pattern. And without denying 
foot rests on a boat paddle shot is not effective. Not 
less important is the string firming shoulder girdle: 
chest - clavicula - m. deltoid - humerus - m. deltoid 
- scapula - muscles vane loops - chest. This chain 
affects the relationship between the clavicle and the 
shoulder blade and cooperates with m. supraspina-
tus, m. biceps brachii (abduction), m. trapezius and 
loops around the blade (Véle, 2006). In these days 
for below typical “hunched“ sitting at office desks 
and computers these muscles very easily atrophy, 
which was signed on overall posture. Paddling thus 
gives a great opportunity to restore the function of 
these muscles and the functional chains and help 
correct posture.
Linking of muscle chains from hand to the head of 
fibula firms generally problematic area of the lum-
bar spine. This situation occurs while paddling on 
kayak. But it is important to state, that paddling, 
wall climbing, Nordic walking and other forms 
where shoulder girdle is involved into the locomo-
tion, stabilize lumbar spine only actually. It is not 
replacing the correction of unstabilized “core”- the 
inner function unit, and insufficient function of 
the inner layer of the spinal muscles. This topic 
is concerned with breathing exercises or Kolář 
concept „Dynamic Neuromuscular Stabilization“  
(Kolář, 2011).
Muscle m. serratus anterior mainly influences 
the position and adjusting the scapula, which for 
paddling, as locomotion is realized solely through 
the shoulder girdle thing of utmost importance 
(Wassinger et al., 2010). According to Mrůzko-
vá (2011) m. serratus anterior presets scapula for 
paddel shot (while paddling on a climbing wall, 
swimming techniques crawl, while cross-country 
skiing, rope climbing, crawling, climbing a ladder, 
etc.). And this art of proper setting of scapula for 
locomotion can help a lot, for proper setting of ori-
ented posture (Kračmar, Chrástková, Bačáková et 
al., 2016) and the art of upright-seeing figure, which 
we are thanks to life-siiting style loosing.
Energetic output in recreational paddling sea 
kayaks is not among the highest (Zamparo, Capelli, 
& Guerrini, 1999), but while paddling upstream or 
in the waves on the sea is rapidly increasing. In the 
year 1972 Lammert (1972) monitored the energetic 
severity of eskymo hunters ride, and he found simi-
lar claims as by other forms of hunting, so claims 
on the level of aerobic coverage (Shepard, 1978). 
We can find sea kayaking as form of water tourism, 
because on this ship we can easily apply the training 
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Abstract
The article deals with Nordic Running as modern training tool in conditional preparation of athletes with 
different focus. It briefly describes Nordic Running in terms of the basic technical and technological equip-
ment. The main part maps actual resource, which primarily deals with the effect of Nordic Running on the 
factors of Athlete´s sport efficiency, and also the effect on their health condition. In the end, the article focuses 
on the discussion about the use of this outdoor activity in school conditions, in fitness training for youth, 
overweight persons at seniors.
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Souhrn
Článek se zabývá nordic runningem jako moderním tréninkovým prostředkem v kondiční přípravě spor-
tovců různého zaměření. Ve stručnosti popisuje nordic running z hlediska základního technického a tech-
nologického vybavení. V hlavní části pak mapuje aktuální výzkum, zabývající se především vlivem nordic 
runningu na faktory sportovní výkonnosti u sportovců a také vliv na jejich zdraví. V závěru se pak věnuje 
diskusi o využití této outdoorové aktivity ve školních podmínkách, v kondiční přípravě u mládeže, u osob s 
nadváhou a u seniorů.
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běh s holemi, výzkum, zdraví
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the effect of nordic running to 
physiological aspects, health of 
runners and its possibilities of using 
in the school Physical education

Introduction
In these days, a new modern tools for improving 
the fitness preparedness are seeking, for the diver-
sity their preparation, disruption of training ste-
reotypes, but also the improvement of technical 
perform of movement. One of those activities, 
which have emerged in fitness training by recrea-
tional and elite athletes in recent years, is Nordic 
Running (NR) or Nordic Walking (NW). It is about 
activities, which are based on natural movements of 
human activities, they are also combined with more 
significant movements of arms and upper body due 
to the use of specially modified poles.  It is an en-

richment of simple walking and running with the 
movement of arms with poles. 
According to Kůtek (2013), has running with run-
ning-poles closer to the cross-country running 
classic technique, than to Nordic Walking. In easier 
form, it is an imitation of alternating two-stroke 
cross-country skiing without skis. The basis of cor-
rect version of running with sticks is to keep run-
ning technique, especially the movement of arms 
and elbows, in participation of poles to running. 
Arms are bended in elbows (approximately in the 
right angle) all the time, and alternatively waves 
parallel to the hips forward. Hand, holding pole in 
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this case, gets in forward position to the height of 
shoulder and in backward position to the hip (that 
means same as it is while running without poles). 
Between main principles of correct running tech-
nique of Nordic Running belongs according to Ků-
tek (2013):
•	 Trunk is in slight slope forward
•	 The bounce of poles is time and space shorter 

than bounce while cross-county running in 
classic technique

•	 The pole is sticked roughly at the level of foot 
of opposite legs

•	 The movement of arm with pole ends with 
the position of hand by hip, that means it is 
not continuing towards behind trunk (there-
by running with poles differs from both Cro-
ss-Country and Nordic Walking in tightening 
elbow backwards)

•	 The movement of hand on hand grip is slightly 
rolling; grip is not squeezed solid nor too rele-
ased

•	 Very important is proper length of running 
poles (for the length is recommended this con-
version: body height x 0,8 ± 3 cm)

It is necessary to state, that NR with NW are not 
new in recent years. It was first mentioned in 30ties 
of 20th century, when walking and running with 
poles was from the beginning of organized skiing, 
considered to be the main training issues for all cro-
ss-country skiers. Before the rise of roller ski these 
exercises were practically the only complex method 
of development of strength endurance during sum-
mer trainings of cross-country skiers. Pointing up 
bounce of legs while walking, running or jumping 
in terrain are one of the main methods for the who-
le time of summer trainings in these days (Bolek, 
Ilavský & Soumar, 2008, Nosek & Műllerová, 2015). 
What is new, is the effort of connection of this tra-
ining tool to the conditional trainings in various 
sport disciplines. 

Objective
The main issue of this article is to analyse available 
studies of influence of Nordic Running on athlete´s 
performance, influence on their health condition 
and use in motional modes by recreational athletes.

Methods
In the creation of this article were used theoreti-
cal methods, that is the descriptive and compara-
tive, which were used for comparing of individual 
results, from available researches, that deals with 

the influence of Nordic Running on the power and 
performance. From the empiric methods was cho-
sen the direct participant observation, where the 
performance but also recreational athletes were 
watched while running with poles training. On the 
basis of these methods, the discussion on these the-
me were lead, about the suitability and use of NR in 
fitness training of performance athletes, of school 
children, overweight people and seniors. 

Results
In the following chapter, we bring available studies 
that rates the influence of Nordic Running on the 
performance of athletes, and influence on their 
health condition. 

The influence of Nordic Running on physiological 
aspects
Research works which deals with NR is not a lot. 
Far more research studies is focused on NW. In the 
conclusion of the row of studies focused on NW 
(Parkatti et al., 2012; Piech & Raczyńska, 2010; 
Sokelienë & Cesnaitienè, 2011;) is the engaging 
of arms to the movement while walking. It allows 
more intensive engaging of arms, shoulders and 
back muscles. The result is lightening of lower 
limbs. More involved muscles by walking has the 
result increased heart rate of 15% and higher ener-
gy consumption by 20-50%, compared to fitness 
walking without poles by practically same effort. In 
prolonged performance (in the aerobic zone) oc-
curs burning of more fat, because of that walking 
with poles helps to increase condition more effecti-
vely than normal walking.
From these facts arises the suggestions for use of NR 
in fitness training of athletes. Propagators of Nordic 
Running became the pair of athletic trainers. Tvrz-
ník and Kůtek (2012) involved this training tool 
to the fitness training of athletes. As the first, they 
made research study and published results at the 
symposium EAAF. From the results of experimen-
tal research, which studied if the burden of lower 
limbs is reducing while NR. It was found that this 
burden has decreased of 5% by every step down. 
At the same time, they found that while running 
with poles the heart rate increased of 15-20% and 
the total energy output increased of 25% (Tvrzník 
& Kůtek, 2012).
Bahenský and Michalov (2014) tried to verify this 
fact, they were looking for physiological burden 
of organism while running with poles and also 
without them, using 7 young men and 9 women. 
They compared measured lactate values and the 
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average of heart rate with values while running in 
the same speed without poles. Their investigation 
suggest, that while running without poles, there is 
significantly lower level of lactate and also avera-
ge of heart rate (2,8±1,0 mmol/l and average heart 
rate, 178,3±9,1 beats/min), than while running 
with poles (5,0±1,6 mmol/l and average heart rate 
178,3±9,1 beats/min). According to their conclu-
sions we can state that running with poles burden 
organism demonstrably more than simple running. 
In the next research, Pokorný (2015) tried to focus 
on the influence of movement with poles and 
without poles. He rated the difference in heart rate 
while using poles and without, the difference was 13 
%, that is the number comparable with other studies 
results, which rated 14 – 16 % (Bahenský&Michalov, 
2014, Kůtek, 2012). In the next research the author 
focused on the identification of maximal speed by 
NR in 100m track. Value founded of maximal speed 
was 22,1 km/h, the best time in 100m was 18,0 sec 
and the highest average speed 5,6 m/s, respective-
ly 20 km/hod. From these facts later, considered 
author possible positive relation between speed of 
NR and length of lower limbs. The results of the stu-
dy did not confirmed these facts (Pokorný, 2015). 

The influence of Nordic Running on the 
Health of runners
The next area, in which is the research realized, 
is the influence of Nordic Running on the Health 
of runners. With this issue dealt for example Bolt 
(2000). She focused her research on biomechanical 
analysis of movement while running without poles 
and with poles. The research was carried out at 10 
recreational runners with knee pain, and it revealed 
that the use of poles while running has significant 
influence on the burdening of knees. There was a 
significant decrease in the average of peak power 
and pulse, and a significant increase in torque point 
of the hip joint. It was concluded that by providing 
an outside source of propulsion, running with poles 
may be useful in reducing the risk of injury to run-
ners
On the similar research of study focused French 
study (Daviaux, Hintzy, Samozino & Horvais, 
2012). They focused on the influence of running on 
the pressure of foot in varying terrain slope using 
poles or without them. Ten runners ran on a loop 
track representative of a trail running field situation 
with uphill level (+9°), and downhill (-6°) sections 
at fixed speed (3.2 m.s (-1)). Experimental condi-
tions included running with (WP) and without 
(NP) use of poles for each of three slopes. Several 

quantitative and temporal foot-ground interaction 
parameters were calculated from plantar pressure 
data, measured with a portable device. Using poles 
induced a decrease in plantar pressure intensity 
even when the running velocity stayed constant. 
However, the localisation and the magnitude of this 
decrease depends on the slope situation. During 
WP level running, regional analysis of the foot hi-
ghlighted a decrease of the force time integral (FTI) 
for absolute (FTIabs; -12.6%; P<0.05) and relative 
values (FTIrel; -14.3%; P<0.05) in the medial fore-
foot region. FTIabs (-14.2%; P<0.05) and duration 
of force application (Δt; -13.5%; P<0.05) also decre-
ased in the medial heel region when WP downhill 
running. These results support a facilitating effect 
of pole use for propulsion during level running and 
for the absorption phase during downhill running
The influence of poles on the Health condition whi-
le NW were researching Italian scientists (Pellegri-
ni, Peyré-Tartaruga Zoppirolli, Bortolan, Bacchi, 
Figard-Fabre, et al., 2015). The aim of the study was 
to assess differences in muscle activation and phy-
siological responses between nordic walking (NW) 
and walk (W) in level and uphill walking condi-
tions. Nine experts   Nordic Walkers (mean age 
36.8±11.9 years; BMI 24.2 ±1.8 kg/m2 ) performed 
5-minute treadmill trials of W and NW at 4 km/h 
on inclines of 0% and 15%. The electromyographic 
activity of seven upper body and five leg muscles 
and oxygen consumption (VO2) were recorded and 
pole force during NW was measured. VO2 during 
NW was 22.3% higher at 0% and only 6.9% higher 
at 15% than during W, while upper body muscle 
activation was 2- to 15-fold higher under both con-
ditions. Lower body muscle activation was similarly 
increased during NW and W in the uphill conditi-
on, whereas the increase in erector spinae muscle 
activity was lower during NW than W. The lack of a  
significant increase in pole force during uphill 
walking may explain the lower extra energy  
expenditure of NW, indicating less upper body 
muscle activation to lift the body against gravity. 
NW seemed to reduce lower back muscle contrac-
tion in the uphill condition, suggesting that wal-
king with poles may reduce effort to control trunk  
oscillations and could contribute to work produ-
ction during NW. Although the difference in ext-
ra energy expenditure between NW and W was  
smaller in the uphill walking condition, the incre-
ased upper body muscle involvement during  
exercising with NW may confer additional bene-
fit compared to conventional walking also on 
uphill terrains. Furthermore, people with low back  
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pain may gain benefit from pole use when walking 
uphill.
From results of these studies is significant, that the 
use of poles reduces the risk of musculoskeletal inj-
uries. Besides higher stability while running, poles 
reduce the load   bearing joints of the lower extre-
mities and spine, as part of the load take arms.

Discussion
According to many studies (Bolt, 2000; Daviaux, 
Hintzy, Samozino & Horvais, 2012), the main bene-
fit Nordic Running is the health aspect. It is proven, 
that while running occurs large burden of muscu-
loskeletal system. If there is not enough compensa-
tion, the muscle imbalances are formed, which lead 
to changes in movement stereotypes. The technique 
of running is changing, thereby performance redu-
ction with subsequent overloading of the ligaments, 
tendons and joints (Malátová & Matějková, 2011; 
Malátová, Rokytová & Štumbauer, 2013). Nordic 
Running helps to reduce the burdening of bearing 
joints, through the support of hands on poles. In 
the researches was found, that while using poles the 
burdening on lower limbs is reducing over 5 % by 
every step down, what is in long distances big relief 
(Daviaux, Hintzy, Samozino & Horvais, 2012; Tvrz-
ník & Kůtek, 2012).
It is obvious, that NR may be used by different 
groups of population. Inclusion of NR may be 
appropriate for instance by recreational overweight 
runners. Excessive weight may have negative influ-
ence on the joint apparatus of overweight runners, 
and using poles may help to partly move this bur-
den to the upper limbs area. Use of poles can also 
help with stability of these runners. I would not 
recommend this activity to the individuals suffering 
obesity, especially for higher physiological load in 
the anaerobic mode, which may occur while NR. 
Preferable activity is Nordic Walking.
The situation is analogical by seniors. Considering 
the fact, that while suggesting movement modes 
for seniors is recommended to use practically only 
endurance forms of physical activities, Nordic Run-
ning may be inserted, but it is necessary to look at 
the current health condition and physical ability of 
seniors every time.
The area, in which NR may be used is School Phys-

ical Education. Use of NR by school children can 
help the attractivity of the education, for example 
in the school courses or school trips. Adding poles 
may help the coordination of arms and lower limbs 
movement while running training. With poles is 
also possible to do dynamic exercises for the streng-
th development of lower limbs. One of the problems 
may be the facilities of pupils and schools with poles 
appropriate for NR, but it is possible to use Nordic 
Walking or Skiing poles also.
Besides preventive   health aspects of running with 
running-poles it is obvious, that NR helps primarily 
as the training tool due to increasing of the burde-
ning intensity. According to many studies (Bahen-
ský & Michalov, 2014; Pokorný, 2015; Tvrzník & 
Kůtek, 2012), runner with poles has significantly 
higher energy output than while casual running. 
More intensive burdening of circulatory and respi-
ratory system occurs, and far greater involvement 
of upper limbs and muscles of the thoracic area.
The area, which has not been researched enough 
yet, is the influence of NR on the improvement of 
the running technique and coordination abilities, 
so effective interplay of muscles and limbs, which 
is necessary premise for improving running perfor-
mance.

Conclusion
Nordic Running is a modern form of outdoor 
activities. Benefits may be observed in the Health 
condition area, because while running with poles 
the burdening of bearing joints of lower limbs and 
spine is reducing. Indisputable is also the effect of 
increasing the physiological body burdening, which 
occurs while running. The preference of NR is the 
possibility of accommodation the intensity of move-
ment to various target groups, according to their 
Health condition, physical ability and sport level.  
NR has also potential in School Physical Education. 
Inclusion of NR to the lessons may help to make les-
sons more attractive, and more effective rehearse of 
the swing running technique. This falls in the regi-
on, which has not been researched enough yet, and 
in which we want to continue researching. In the 
following study, we would like to focus on the ana-
lysis of influence of NR on the running technique 
by various groups of runners.



Volume 10  No. 1/2016   ISSN 1802-3908          25

References
1. Bolek, E., Ilavský, J., & Soumar, L. (2008). Běh na lyžích - trénujeme s Kateřinou Neumannovou. Praha: 

Grada.
2. Bahenský, P., & Michalov, L.(2014). Změna intenzity zatížení použitím holí při běhu mladých vytrvalců. 

Studia Kinanthropologica, 15(1), 7-12.
3. Daviaux, Y., Hintzy, F., Samozino, P., & Horvais, N. (2012). Effect of using poles on foot–ground kinetics 

during stance phase in trail running. European Journal of Sport Science, 13(5), 468-474
4. Kůtek, M. (2012). Běhat s holemi? Rozhodně ano! Run, 7(6), 54-57.
5. Kůtek, M. (2013). Správná technika. Dostupné z: http://www.behsholemi.cz/beh-s-holemi/spravna-

technika/
6. Malátová, R., & Matějková, V. (2011). Svalové dysbalance vyskytující se u fotbalistů a možnosti jejich 

kompenzace. Studia Kinanthropologica,12(1), 35-39.
7. Malátová, R., Rokytová, J., & Štumbauer, J. (2013). The use of muscle dynamometer for correction of 

muscle imbalances in the area of deep stabilizing spine system. Proc Inst Mech Eng H, 227(8), 896-903.
8. Nosek, M., & Műllerová, B. (2015). The issue of balance training in cross-country skiing. Journal of 

Outdoor Activities, 9(2), 58-67.
9. Parkatti, T., Perttunen, J., & Waker, P. (2012).Improvements in Functional Capacity From Nordic Wal-

king: A Randomized Controlled Trial Among Older Adults. Journal of Aging and Physical Activity, 
3(20), 93-105.

10. Pellegrini, B., Peyré-Tartaruga, LA., Zoppirolli, C., Bortolan, L., Bacchi, E., Figard-Fabre, H., et al. 
(2015) Exploring Muscle Activation during Nordic Walking: A Comparison between Conventional 
and Uphill Walking. PLoS ONE, 10(9),1-13.

11. Piech, K., & Raczyńska, B. (2010). Nordic Walking – A Versatile Physical Activity. Pol. J. Sport Tourism, 
1(17), 69-78.

12. Pokorný, M. (2015). Nordic walking a nordic running. Bakalářská práce. Praha: PF UK.
13. Sokelienë, V., & Cesnaitienè, V. J. (2011). The Influence of Nordic Walking on Physical Fitness of Elderly 

People. Ugdymas, Kúno Kultura, Sportas, 3(82), 45—51.
14. Tvrzník, A., & Kůtek, M. (2012). Running with poles as an efficient training method eliminating over-

straining of athlete’s feet. EAIA. Dostupné z: http:// www.behsholemi.cz/wp-content/uploads/2013/06/
running-with-poles.pdf

Author:   Mgr. Martin Nosek, Ph.D..
  e-mail: martin.nosek@ujep.cz



26  journal of outdoor activities

www.pf.ujep.cz/joa

Journal of Outdoor Activities is a scientific magazi-
ne concerning with problems of all fields of outdoor 
activities, not only from the point of view of kinan-
thropology but also from the point of view of related 
fields. The magazine is published in the English lan-
guage. The abstracts of individual contributions are 
published also in the Czech language.

FIELDS THAT THIS PERIODICAL WILL DEAL 
WITH AND RESEARCH:
Historical reflection of outdoor activities
Philosophical reflection of outdoor activities
Psychological reflection of outdoor activities
Physiological aspect of outdoor activities
Outdoor Activities and Health
Environmental Aspects of Outdoor Activities
Management of Outdoor Activities

JOURNAL HEADINGS:
Teoretical studies - original scientific papers con-
cerning new findings and observations, eventualy 
review papers surveyining particular scientific pro-
blematice written in accurate and factual style 
Scientific nad research studies - original scientific 
studies reporting on a concrete research and its out-
cumes written in accurate and factual style
The magazine has been published since 2007, twice 
a year. Deadline for the articles is always on 1st April 
or 1st October.

SEND THE CONTRIBUTIONS 

FOR THE NEXT ISSUE BY 1st October 2016



Volume 10  No. 1/2016   ISSN 1802-3908          27



© 2016
 Jan Evangelista Purkyně University in Ústí nad Labem

Faculty of Education 
ISSN 1802-3908    
MK ČR E 17372     


