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Dear colleagues, Conference delegates and Proceedings’ readers,

It is our pleasure to greet you on behalf of the Faculty of Kinesiology, University of Zagreb. Quite a number of
significant anniversaries in this year are related to sport, physical education and kinesiology in Croatia. The most important
anniversary is the 55" birthday of the College of Physical Culture/Faculty of Physical Culture/Faculty of Kinesiology
establishment in 1959. However, the tradition of physical education teachers’ education in Croatia is much longer than
that. Namely, in 1874, the Croatian Falcon (Hrvatski sokol) was founded and in 1894, first course for gymnastic teachers
was organised as the first higher education course in the field of kinesiology in Croatia. Along with these important
anniversaries, this year we are marking the 17" birthday of our Conference on kinesiology, dear Reader, and you are one
of the most important reasons why is this so. From the first Conference in Dubrovnik in 1997 up nowadays, many changes
in our science have occurred as well as in the practice of physical exercise and sports along with innumerable changes in
political and social dimensions of modern life. However, we are deeply convinced that one thing has remained unchanged;
that is the passion for investigation and knowledge acquisition, the need for new discoveries and love for kinesiology as
the main field of our research. Also, we are assured that our ideas about the conference as a meeting point of distinguished
scientists, leading researchers in different fields of our science and young investigators have become reality.

We expect discussions and exchange of ideas that should result, as they have before, in new research ideas, insights,
and research teams and projects the eventual outcome of which would be further advances in kinesiology and in cognate
and adjacent scientific areas. The Conference will work under the motto “Fundamental and applied kinesiology - steps
forward” in usual plenary and parallel sessions addressing ten comprehensive kinesiological topics: adaptation of human
organism to disuse and ageing; adapted physical activity and kinesitherapy; biology and medicine of sport and exercise;
biomechanics and motor control; physical education; kinesiological (sports) recreation; kinesiology of top-level sport;
management of sport; kinesiology and social sciences (sociology, psychology, history, philosophy) and kinesiology in
physical conditioning. Certain areas will be addressed at the Conference for the first time, like adaptation of human
organism to disuse and ageing. All the papers that have got positive reviews, performed by at least two respectable referees,
are published in these proceedings. The best papers, so recognized by the peer reviewers, will be published in the journal
Kinesiology supplement. Two significant satellite symposiums are going to be held during this year Conference under
the titles: University Sport and Health Kinesiology. Both symposia are aiming at provoking experts from these areas to
find solutions and answers to recent problems in these specific fields

From the very beginning, the Croatian Academy of Sciences and Fine Arts has been giving its high patronage to
the Conference, thus underpinning the recognition of kinesiology in the structure of different areas in science. We are
proud to have partners and cooperating institutions like Beijing Sports University (China), Faculty of Sport Studies
Masaryk University, Brno (the Czech Republic), Science and Research Centre, University of Primorska (Slovenia) and
Lithuanian Sports University. Also, our conference is supported by a number of important organisations in the field of
kinesiology such as: the European College of Sport Science (ECSS), International Association for Physical Education in
Higher Education (AIESEP), International Federation of Physical Education (FIEP), and International Network of Sport
and Health Sciences (INSHS).

This year the assembly of kinesiologists from 32 countries will discuss diverse aspects of a variety of kinesiological
issues presented in 220 papers and abstracts written by 514 authors. The Proceedings and Abstract Book is a reminder of
the research findings accomplished in the field of kinesiology, or sport sciences, or kinetics, or kinanthropology throughout
the past three years. The presented papers are a basis and a probable starting point for future findings and inferences since
they cover a wide range of anthropological (understood in the widest sense), methodological and didactic investigations
in the areas of physical education, competitive sport, kinesiological recreation, and kinesitherapy.

We wish to express exceptional gratitude to all the authors of papers, reviewers, conference participants, members
of the Organising and Programme Committee, Section Editors and technical support staff for their contributions, time
and effort inbuilt in quality of the 7" Conference on Kinesiology and its Proceedings.

Looking forward to meeting you again at the 8" International Conference on Kinesiology in 2017.

Organising Committee
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THE IMPACT OF DANCE AND CREATIVE ACTIVITIES
ON THE QUALITY OF LIFE OF INDIVIDUALS WITH DISABILITIES

Maria Dinold

University of Vienna, Centre for Sport Science and University Sports, Austria

Abstract

Dance, creative dance in specific, is known as a means in artistic, educational, and therapeutic context. When working
with people with a disability all three structural elements can be used for the enhancement of personal development and
quality of life. With reference to the main components of inclusive dance pedagogy some long time experience and a few
research results could identify the most important impact factors in this concern. Given that inclusive offers have mutual
influence on the participants with and without disabilities in a dance class some qualitative perceptions could be stated.

Key words: creative dance, inclusive dance pedagogy, disability, impact on personal development

Introduction

The elements of dance include movement — structured by form, time, space and their dynamic variations. It is said
that dancing can inhibit personal development, intrinsic learning, self-reflection, and self-expression. In order to justify
the use of this means in adapted physical activities the aspect of creativity helps to explain the effects. The pioneers of
“creative and/or expressive dance” provided examples how dancing may be seen as an important art form as well as a
pedagogical and therapeutic tool. This contribution will identify those factors that are supposed to promote personal
development and quality of life — especially for persons with a disability.

If we talk about dance therapy it might not concern all individuals, but more or less those with some psychiatric or
developmental disorders. If we talk about dance education it might concern those individuals who are identified to be
talented to become professional dancers. Looking at dance as an art form a wide range of styles can be distinguished
and it stresses a great mastery of performance. Because of so many different interpretations the term dance pedagogy —
inclusive dance pedagogy in specific — is chosen as the most appropriate notion to apply dance in this context.

Dance and creativity in art, therapy and pedagogy

When thinking about dance as an art form an older quote from Margaret H’Doubler (1957, p. 47) is appropriate:
“Dance as an art, when understood, is the province of every human being.” She calls dance “a creative art experience”
and refers to related thoughts of other earlier artists and philosophers who later on have been reassured by modern artists
who said: everyone can be an artist (Joseph Beuys in fine arts or Steve Paxton by using every day’s movement in artistic
performance). Her restricting opinion suggests that “not everyone can be an artist in the more limited sense of the word.
But, if we recognize that it is the nature of the original impulse that leads to creative activity, and the emotional value
of its expression that distinguishes any activity as art, then we shall see that he who approaches his work in a creative
spirit and makes it the expression of his own vision of life is an artist.” (p. 53). The all-important factor involved seems
to be creativity. “Art is creation. For the artist it is creation by expression; for the appreciator it is creation by evocation.”
(Hirn, 1900, quoted in H’Doubler, 1957, p. 53).

Creativity and interaction are the two elements which work in art, as well as in therapy and pedagogy. Milani-
Comparetti (1998) suggests that their roots are already dispositional as an autonomous initiative of the fetal human
individual. His approach of “dialogue” might be applied in a medical-therapeutic as well as in a pedagogical-educational
context and it supports the idea that the competence for suggesting, seen as a creative intention of the child, has to be
put in the center of all considerations of a health medicine. He leans up against traditional therapeutic and pedagogical
methods, which favor a stimulus — response attitude. He trusts in the belief that a child/individual is able to learn/ to
develop if he/she wants to do it him/herself. It is the task of the parent to observe the child’s proposals (however they come
forward), to seize them and start a dialogue by bringing in a counter-proposal (Bews, 1992). Creativity can be assigned
for being the engine of interaction.

Looking at creativity from the therapeutic perspective we may refer to a definition by Bean (1994): “Creativity is the
process across which an individual may express his/her original nature through his body or another media providing a
deep sensation of fulfillment” (p. 15). Another description is valued as a problem solving competence when suggesting:
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“We become creative in the moment when we cannot find an appropriate solution of a problem by means which are known
to us, and when at the same time it is strongly in our interest to solve this problem” (Kast, 1994, p. 24). When translating
the term from the Latin word “creare” it means “the ability to develop something new” or “to give birth to something”,
and theis implicates a duality of the creative activity. The term is often associated with art and unsurprisingly there is
given much attention to the creative process in all the art forms.

Some female dancers in the early and middle twentieth century in Europe (Germany: Mary Wigman, Switzerland:
Trudi Schoop, Austria: Rosalia Chladek) and USA (Isadora Duncan, Martha Graham) tried to establish creative/expressive
dance as an art form and became forerunners for new forms of modern, post-modern or later contemporary dance styles.
It was their intention to put emphasis on inner feelings which urge to be expressed through the body in an individual way.

A psychological assertion is confirmed by Petzold & Orth (1991) when they talk about the creative dimension of
dance which is made possible by the activation of basic abilities of the creative human being. The kinesthetic activity
of the sensory system, which is predominantly responsible for expressive movement, is producing within a self-induced
activity and via an interactive processes (perception — impression — integration — expression - effect) a media of relation
(c.g. dance). The sensation, the assimilation, and the transfer into creative movement induce the emergence of changes.
These shifts may help to accept developmental events and to identify again the individual personality and his/her social
interpersonal relations (Dinold, 2004).

Creative dance seen as personal expression is used in education aiming at the achievement of self-induced activity
and autonomy which works because of two aspects: ... one, the capacity to take in, to become impressed; the other, the
capacity to give out, to express. To receive impressions informs the mind, but to express its reactions to these impressions
requires coordination and cooperation of all mental powers. (...) The concern should be to develop the power of expression
through the study of dance.” (H’Doubler, 1957, p. 62).

Inclusive Dance Pedagogy

What makes the difference between dance education and inclusive dance pedagogy? In the context of adapted physical
activity and kinesiotherapy it is the target group which makes the difference. The perspective of education is not as much
on the development of specific skills but on the holistic development of the individuals. The elements and beneficial
factors of an inclusive setting for people with and without disability may have psychomotor, cognitive, emotional and
socio-psychological character. The methods used do not differ too much from usual dance pedagogy but should have a
particular focus depending on the necessary adaptations.

Psychomotricity

Psychomotricity has existed as a concept since the 1930’ies and already in the early 40’ies, formal education styles
using psychomotricity were founded. Over the years, the concepts have developed parallel to each other in the various
countries. There was not very much contact between them. The term psychomotricity is related to the interdependency
of cognition, emotion and motion — and its significance for the development of the competence to act in the psycho-
social context. The distinctive time of developing the child’s “physical literacy” (Whitehead, 2010) starts already in early
childhood and has to be developed lifelong. Through play children develop their psychomotricity and relate to the world
around them, through the action of their bodies they situate themselves in time and space, and improve their quality
of life and well-being. Moreover, they prepare and resolve anxiety-generating situations which are part of their daily
lives. On interacting with adults (in previously planned and duly recorded activities), children learn how to speak and
internalize values, concepts, social roles, and the cultural repertoire, while empowering themselves and asserting their
existence as social beings. In case of inhibit interaction with the environment (impairment, disorder, disability) of the
child psychomotor interventions may help.

Usually, in Austria and Germany psychomotricity includes five guiding principles:
Holistic Approach — the individual is seen as a bio-psycho-social unit
Development oriented — curiosity is seen as the driving force for individual development
Action oriented — the individual becomes autonomous by learning how to direct oneself
Resources oriented — the concept starts from the strengths of an individual
Voluntariness — the person has to find out his/her own decisions

These principles have to be combined with four dimensions, which are considered when working with the clients
of all ages: time, space, relation, and meaningful content. The components time and space are the most important when
building up dance structures — they are created by rhythmic figures as well as by shapes in space and time. In order
to make this visible and meaningful the dancers have to be in relation, they learn to communicate and to interact, and
individual needs have to be respected.
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Rhymthic movement education

The concept of Rhythmic Movement Education pursues three important goals: stimulation of the senses, development
of creative abilities, and social learning.(Witoszynskyj, Schindler, & Schneider, 2001). With this in mind a similarity with
the earlier mentioned concept can be identified. By stimulating the sensory system the children are invited to discover
their individual abilities, they become curious about the next activity which should be accomplished, and they can find
it based on their own decision making. Nobody should tell them to do a movement in a certain way. They will become
creative themselves — they develop their own creative learning; they observe the process of creating and may admire their
own product (a dance peace, a theater scene, a song or a game, etc.) at the end.

Developmental Movement

Similar pedagogical aims are intended by the concept of Developmental Movement (Sherborne, 1990/1998). The
various possibilities how young children (mainstream or with special needs) can learn and develop their abilities are
strongly connected to relationship — moving in relation. Sherborne (1990, p. 5) distinguishes three types of relationship
play: “caring” or “with” relationships; “shared” relationships, and “against” relationships. In the German translation (by
Christian Dirjack) “caring” is explained as interacting with somebody with care, “shared relationships” are characterized
by alternating contacts, and in “against relationships” someone’s power is used against the power or the resistance of
another person or surface. In her summary Sherborne (1990, p. 111) emphasizes that developmental movement can help
the children in the two areas: physical development (“feel at home in their bodies, learn to use and control their bodies,
develop general skills”) and the development of personality (sense of self, identity, confidence in their own abilities, use
inventiveness, be sensitive to needs and feelings of others, etc.).

Sherborne’s approach uses the movement analysis system of Rudolf von Laban who has to be named when talking
about educational and creative dance. He had founded and later influenced many artists (see p. 2), teachers and therapists
who used dance as a means for their intervention — and many examples could serve as representative role models.

MiteinanderS

The elements, partly taken from the three mentioned approaches, used in the concept called “MiteinanderS” — meaning
together but different (Dinold & Zanin, 1996) intend to support cultural inclusion and personal development through
dance, theater, creative movement and spontaneous play. By collecting feedbacks of the participants in the workshop
offers of this working method over some years as well as by a qualitative study the most important impact factors of this
approach and the components which are effective in practical teaching could be found.

Impact Factors

Investigations about possible influence on personal development through dance and creative movement for individuals
with and without disabilities (Dinold, 2000) identified some important factors:

The significance of movement when used as a media of creative expression;
The importance of the coherence of perception and movement;
The development of personal identity;

The impact of structures of space and time in dance on the individuals’ development of orientation in space and
time.

According to the chosen title it seems appropriate to discuss just the factors which contribute to the development of
personal identity — given that such a development secures the quality of life of individuals with disabilities. Developing/
establishing one’s own identity is in the focus of Erikson’s psycho-social theory of development (1973). He described this
progression according to the dominant influencing emotional components which are active at a time: struggling between
two polarities (e.g. trust —distrust, autonomy — disbelief, initiative — liability). Goals like “establishing own identity”,
“developing trust”, “fostering independence” are used purposely in many concepts of dance therapy. When dancing — it
is possible to discover new qualities of self-experience. “Basic dance is the externalization of those inner feelings which
cannot be expressed in rational speech but can only be shared in rhythmical, symbolic action.” (Chaiklin, 1975, p. 203).

Creative movement and dance are proper means in supporting the development of the necessary demands. The
following tasks may be seen as examples for such demands: for developing trust you may work with material which
can be used to cover the body; for building autonomy and declared intention it seems helpful to offer several options
for solving a movement task; for promoting initiatives the students can be invited to take over new roles or to cope with
an unknown task. One of many important aspects of developing identity by dancing activities is realized by providing
multiple body experiences in order to have a positive picture of the body, to come to know its limitation, to be aware of
the body’s opportunities of expression and to establish one’s perceived competence.
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Feedbacks collected from the participants after the practical inclusive dance workshops, offered in Vienna in a period
of time of about three years, gave a rough picture about the factors which are appreciated and what kind of work might
not be that successful. This way the following benchmark of the concept had been identified:

Connecting factor: Daily Life — this means that the creative work must start with playful offers which reflect
daily life of the participants but will then lead to new intensive experiences

Atmosphere of acceptance, appreciation, fun, awareness — the atmosphere of familiarity may develop when there
is the feeling of security, openness, joy, and satisfaction of expectations and personal needs;

Dancing — dance is said that it facilitates: personal encounter, security, expression of feelings, intensive self and
social awareness;

Use of material — material (balls, water, textures, etc.) promotes adventure, sensitivity, sense of balance and
motion;

Flexible structures — structures are important to keep the track, but must be flexible in order to adapt to the
individual needs of the dancers.

A follow-up study (Dinold 2000) identified different effects on persons with and without disability. The qualitative
investigation carried out in form of problem-centered interviews with persons with and without disabilities who had
participated in the dance and creative movement program over a period of time of at least three years aimed to find out
possible changes of personal development. Integrating the results of the two groups who had been asked a comparing
analysis focusing on how the offers met the needs of each individual appropriately was made. An obvious difference could
be evaluated concerning motivations and expectations on dance and movement. People with a disability were very much
motivated to go through joy, fun, and excitement when moving and dancing. They seemed to be grateful for the fact that
their limitations eventually were not ignored. Such a self-experience was not the main interest of participants without
impairments. Many of them were more interested in the methodical approach and the ways of addressing persons with a
disability by dance and theater. But, nevertheless, some of them valued the movement quality for not being technically
too demanding but stressing individual creative abilities.

Positive influence on all participants could be recognized in respect to relationships, getting in touch with each other
and in continuous interaction. The attraction for each other varied from being especially attracted by persons belonging
to the same group (e.g. because the woman with paralyzed legs found another partner in a wheelchair who could share
the same impressions) or to quite the opposite. Experiencing and going through something new, something very different,
could cause feelings of sympathy and attraction. High creative energy made it easy to allow big things to arise from small
initiatives. These effects were mentioned as the reasons for evaluating the experience being successful and fulfilling.

Conclusion

In order to report on personal beneficial factors of participating in dance and creative activities two main points have
to be accentuated:

Individuals with disabilities develop towards a higher level of self-consciousness, openness and autonomy. They
emphasized their enlargement of experience and quality of life by coming to know new people and having fun meeting
them, eventually building up long time relations. Participants without impairments develop towards being more sociable
with differently looking people, change their attitudes more easily, and they become emotionally aware of inclusive
situations. They discover their own abilities in experiencing fun, joy and creativity together with even less familiar partners.
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Abstract

Evidence suggests that fatigue may negatively affect joint neuromuscular function as well as lead to an increased
injury risk in athletes. The aim of this study was to determine the effect of fatigue on dynamic balance using a task that
implies the capacity of maintaining balance on one leg while moving the other leg in different directions. The study was
conducted on a sample of 22 healthy, physically active men, mean age 22.8 + 1.2 years. Subjects were randomly assigned
to a control (N=10) or an experimental group (N=12). In order to determine the impact of fatigue on the measured capacity
of maintaining dynamic balance, the subjects of the experimental group were measured before and immediately after
the implementation of a fatiguing protocol. For the control group an equally duration of walk was planned. Before and
after the fatiguing protocol for the experimental, and a walk for the control group, dynamic balance was determined on
both legs (preferred and non-preferred), using the star excursion balance test. The ability to maintain dynamic balance
was estimated by the distance covered with the upraised leg in eight different directions, while maintaining balance with
the other leg. The used two-way analysis of covariance showed that the subjects of the experimental group significantly
decreased their capacity of maintaining dynamic balance, from initial to final measurements, compared to the control
group, only in certain directions (anterior, anterolateral and lateral). It should be noted that this significant decrease
for those three directions due to fatigue, has been recorded in the performance of both, the preferred and the non-
preferred leg (p < 0.05), indicating the consistency of the obtained results in both lower extremities. This study suggests
the possibility that fatigue may differently affect the capacity of maintaining dynamic balance, when it is disturbed in
different directions. It seems that fatigue primarily impairs the ability of maintaining unilateral dynamic balance in
situations when the upraised leg is positioned in front or lateral to the standing leg. The results of this study also point
out the necessity of implementing preventive balance exercise even at the end of a training session that is, in condition
of fatigue, in order to adapt the joint neuromuscular function to tiredness. A more comprehensive effect on knee joint
stability may also be achieved by performing stabilization exercises using different kind of disturbances from different
directions, and especially in anterior and lateral disturbing conditions.

Key words: fatigue, dynamic balance, star excursion balance test

Introducton

The capacity of maintaining balance in dynamic conditions represents an important protective ability in terms of injury
risk. It is well known that athletes with better dynamic balance, as well as with higher levels of static balance, agility and
explosive strength are at lower injury risk than those who perform worse in those abilities (Hiibsher et al., 2010). Evidence
suggests that fatigue may negatively affect dynamic balance as well as lead to an increased injury risk in athletes (Zech
et al., 2012). In athletes, injuries often happen at the end of training or competition (Ballanty and Shields, 2010; Hawkins
and Fuller, 1999). Lower extremity injuries in football players mostly occur in the second half of the game (Hawkins and
Fuller, 1999). Injuries of the knee joint in handball players also predominantly occur at the end of the game (Vauhnik et
al., 2011). Those facts suggest that fatigue is a major risk factor of injury to athletes during competition, as well as during
training (Zech et al., 2012; Vauhnik et al., 2011; Ballanty and Shields, 2010; Hawkins and Fuller, 1999). In presence of
fatigue, there is a significantly negative impact on the stability of the joint, which increases the risk of injury (Zech et al.,
2012). Proper dynamic stability implies the ability of the neuromuscular system to quickly correct the position of the joint
(local neuromuscular function), as well as the whole body (on a global level of neuromuscular function) in space (Zech
etal., 2012; Ortiz al., 2010; Hiibsher et al., 2010). During fatigue, the time of activation of the muscle stabilizing the knee
joint is different compared to their activation when rested (Quammen et al., 2012). Fatigue may also impair neuromuscular
function of the joint by reducing the capacity to precisely modulate muscle force (Ballanty and Shields, 2010; Hawkins
and Fuller, 1999; Marks, 1994). So disturbed motor control of the lower extremities in conditions of fatigue lead passive
structures of the knee and ankle to considerable loads by increasing their risk of injury ( Zech et al., 2012; Ballanty and
Shields, 2010). According to this, balance training is often used in the prevention and functional rehabilitation of lower
extremity injuries, especially injuries of the knee and ankle joint (Olsen et al., 2005; McKeon and Hertel, 2008). Muscle
adaptation to fatigue could significantly reduce the risk of his injury. This is especially important for the knee joint,
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where injuries are often of serious nature (Myklebust, Skjelberg and Bahr, 2013). However, in order to assure that the
implementation of specific exercises of balance in conditions of fatigue would not cause injury to athletes, it would be
interesting to investigate to what extent fatigue affects knee stability. It is also important to answer the question under
what conditions does fatigue mostly affect joint stability. The aim of this study is to determine the effect of fatigue on
dynamic balance using a task that implies the capacity of maintaining balance on one leg while moving the other leg in
different directions. The impact of fatigue on the capacity of stabilizing the knee joint in different disturbance conditions
could contribute to the optimization of training protocols used for the prevention and rehabilitation of its injuries.

Methods

The study was conducted on a sample of 22 healthy, physically active men, mean age 22.8 + 1.2 years. Subjects were
randomly assigned to a control (N=10) or an experimental group (N=12). In order to determine the impact of fatigue on
the measured capacity of maintaining dynamic balance, the subjects of the experimental group were measured before
and immediately after the implementation of a fatiguing protocol. For the control group an equally duration of walk
was planned. Before and after the fatiguing protocol for the experimental, and a walk for the control group, dynamic
balance was determined on both legs (preferred and non-preferred), using the star excursion balance test (SEBT). The
ability to maintain dynamic balance was estimated by the distance covered with the upraised leg in eight different
directions: anterior (A), anterolateral (AL), lateral (L), posterolateral (PL), posterior (P), posteromedial (PM), medial
(M) and anteromedial (AM), while maintaining balance with the other leg (Figure 1). A verbal and visual demonstration
of the testing procedure was given to each subject by the examiner. Before official testing, subjects tried two times the
SEBT task. Participants performed the test 3 times with each leg. Mean value of three executions was calculated for each
of the eight measured directions. Only the subjects of the experimental group were subjected to fatigue protocol. The
fatiguing protocol consisted of four consecutive running protocols at maximum speed changing directions at different
lenght, without pause (2x10m, 2x20m, 2x30m and 2x40m). Each running protocol lasted approximately one minute. Two
minutes of rest where planned between each run. The average overall duration of the whole fatiguing protocol (work +
rest) was 10 minutes. In accordance with recent knowledge (Baker et al., 2012; Choukou et al., 2012), a fatiguing protocol
similar to the one used in this study should place the organism in conditions of significant glycolysis, which ensures the
occurrence of fatigue and impairs the ability to control movement in the lower extremities (Quammen et al., 2012). During
the implementation of the fatigue protocol, the subject’s heart rate was monitored in real time by means of the Polar Team
System (Polar Electro © 2013). Immediately after the fatiguing protocol and after dynamic balance testing, blood lactate
were also estimated. At the same intervals a modified Borg scale for subjective assessment of the efforts was given to the
participants (from 1 - negligible effort to 10 - extreme exertion) (Coutts et al., 2009 ; Borg, Ljunggren and Ceci, 1985).
This study plan enable the verification that the tested subjects where really fatigued, and that the results obtained in the
final testing were influenced by fatigue. A condition of fatigue after the final testing was imperative for the realization
of the research objectives. The change in each of the dependent variables in the experimental group and the significance
of intergroup differences was analyzed using two-way analysis of covariance (group x time) with repeated measures on
one factor (time). The level of significance was set at p <0.05.

Figure 1: Reaching directions for the Star Excursion Balance Test
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Results

The used two-way analysis of covariance showed that the subjects of the experimental group significantly decreased
their capacity of maintaining dynamic balance, from initial to final measurements, compared to the control group, only
in the anterior, anterolateral and lateral directions. This significant decrease for those three directions due to fatigue, has
been recorded in the performance of both, the preferred and the non-preferred leg (p < 0.05), indicating the consistency

of the obtained results in both lower extremities (Table 1 and 2).

Table 1: Changes in dynamic balance with different directions of disturbance, for the experimental groups, analyzed by mean of a
two-way analysis of covariance. Data for the preferred leg

v | U ravcon | p | orowp | MUEGmeEn | e
Anterior Cm Time*Group 0,046 CON 75,73 £5,62 77,57 £ 6,08
(A) EXP 78,06 £ 5,78 67,13 £ 6,59
Anterolateral Cm Time*Group 0,042 CON 63,30+ 7,24 64,79 + 7,63
(AL) EXP 68,82 + 7,89 56,91 + 6,37
Lateral Cm Time*Group 0,048 CON 84,81 + 4,59 86,97 + 4,87
o ()] EXP 80,72 + 6,16 71,43 + 4,47
u Posterolateral Cm Time*Group 0,612 CON 91,32+ 7,51 90,60 + 5,34
g (PL) EXP 94,67 + 4,25 92,84 +7,83
5 Posterior Cm Time*Group 0,723 CON 99,83 + 8,95 100,78 £ 8,71
E P) EXP 101,47 + 7,47 98,36 + 4,89
. Posteromedial Cm Time*Group 0,289 CON 102,91 £ 9,76 102,30 £ 4,01
(PM) EXP 100,32 £ 6,65 101,58 + 7,26
Medial Cm Time*Group 0,683 CON 93,30+5,78 94,57 + 6,08
(M) EXP 94,38 + 7,85 90,17 + 5,31
Anteromedial Cm Time*Group 0,192 CON 86,30 £5,24 89,72 + 6,63
(AM) EXP 85,29+ 5,89 81,82+7,92

Table 2: Changes in dynamic balance with different directions of disturbance, for the experimental groups, analyzed by mean of a

two-way analysis of covariance. Data for the non-preferred leg

Variable ﬁfﬁé’ﬂre RANCOVA p Group (Arit.rvlggzli sD) (Arit.r’r':eir;zlt SD)
Anterior Cm Time*Group 0,038 CON 76,24 + 6,82 64,29 + 7,38
(A) EXP 79,10 £ 4,52 68,17 + 7,43
Anterolateral Cm Time*Group 0,041 CON 68,94 + 4,86 57,03 + 6,02
(AL) EXP 70,32 £6,17 59,73 +5,82
Lateral Cm Time*Group 0,032 CON 77,23 £ 8,96 67,15 + 5,29
@ L EXP 78,74 + 7,63 65,82 + 6,91
8 Posterolateral Cm Time*Group 0,629 CON 90,94 + 6,28 89,18 + 4,06
% (PL) EXP 92,60 + 5,49 90,53 + 7,59
ﬁ Posterior Cm Time*Group 0,823 CON 100,82 + 7,38 100,67 + 7,95
E P) EXP 99,21 + 7,41 100,42 + 8,12
% Posteromedial Cm Time*Group 0,371 CON 101,18 + 6,39 102,47 + 4,19
(PM) EXP 100,62 + 6,83 101,27 £ 6,72
Medial Cm Time*Group 0,634 CON 91,27 £ 7,24 93,37+ 5,72
(M) EXP 92,79 £ 8,25 92,83 6,27
Anteromedial Cm Time*Group 0,293 CON 80,75 +5,17 82,06 + 6,29
(AM) EXP 83,54 + 4,99 85,24 + 6,26

Discussion and conclusions

The main finding of this study is the selected effect of fatigue on dynamic balance in different conditions. The
subjects of the experimental group significantly decreased their capacity of maintaining dynamic balance, from initial to
final measurements, compared to the control group, only in specific directions (anterior, anterolateral and lateral). This
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significant decrease has been recorded in the performance of both, the preferred and the non-preferred leg (p < 0.05),
indicating the consistency of the obtained results in both lower extremities. The results suggests the possibility that fatigue
may differently affect the capacity of maintaining dynamic balance, when it is disturbed in different directions. It seems
that fatigue primarily impairs the ability of maintaining unilateral dynamic balance in situations when the upraised leg
is positioned in front or lateral to the standing leg. The anterior reaching direction of the SEBT test is one of the more
challenging due to the fact that it is almost impossible for the subject performing the task to see the label on the floor
indicating the direction he/she should stick to. Furthermore, to reach the anterolateral and lateral label on the floor with the
uprised leg, the subject has to pass through the standing leg, which may be a more challenging situation for maintaining
balance compared to the medial reaching direction. Based on the obtained results, it may be suggested that the conducted
fatiguing protocol has aggravate the capacity of maintaining dynamic balance in the more challenging tasks (directions),
leaving intact the same capacity during easier directions. Recommendations related to the implementation of prevention
training traditionally describe the implementation of balance exercises at the beginning of the training session, when
the athletes are not fatigued yet (Hiibscher et al., 2010). These recommendations are based on the desire to reduce the
possibility of injury due to tiredness during the training. However, the fact that athletes frequently injured at the end of
training activities (Mallo and Dellal , 2012; Stovitz and Shrier , 2012) emphasizes the importance of developing a greater
level of tolerance to fatigue. Exercising without fatigue will not necessarily reduce the impact of fatigue on the level of
muscle activation. Therefore, there is a growing number of experts and researchers who recommend the implementation
of balance exercises at the end of the training, with the aim of encouraging the adaptation to neuromuscular fatigue
(Quammen et al., 2012; Zech et al., 2012; Ballanty and Shields, 2010). The findings of this study supports the idea of
implementing balance exercising even at the end of a training procedure.. The results of this study point out the necessity
of implementing preventive balance exercise even at the end of a training session that is, in condition of fatigue, in order
to adapt the joint neuromuscular function to tiredness. A more comprehensive effect on knee joint stability may also
be achieved by performing stabilization exercises using different kind of disturbances from different directions, and
especially in anterior and lateral disturbing conditions.

References

1. Baker, J.S., Thomas, N., Cooper, S.M., Davies, B., Robergs, R.A. (2012). Exercise duration and blood lactate concentrations
following high intensity cycle ergometry. Research in Sports Medicine, 20(2), 129-141.

2. Ballantyne, B.T. i Shields, R.K. (2010). Quadriceps fatigue alters human muscle permormance during a novel weight bearing
task. Medicine and Science in Sports and Exercise, 42(9), 1712-1722.

3. Borg, G, Ljunggren, G., Ceci, R. (1985). The increase of perceived exertion, aches and pain in the legs, heart rate and blood
lactate during exercise on a bicycle ergometer. European Journal of Applied Physiology,54(4), 343-349.

4.  Choukou, M.A., Laffaye, G., Heugas-De Panafieu, A.M. (2012). Sprinter’s motor signature does not change with fatigue. European
Journal of Applied Physiology, 112(4):1557-1568.

5. Couttsa, A.J., Rampininib, E., Marcorac, M.S., Castagnad, C., Impellizzeri, F.M. (2009). Heart rate and blood lactate correlates
of perceived exertion during small-sided soccer games. Journal of Science and Medicine in Sport, 12, 79-84.

6. Hawkins, R., Fuller, C.A. (1999). A prospective epidemiological study of injuries in four English professional football clubs.
British Journal of Sports Medicine, 33(3), 196-203.

7. Hibscher, M., Zech, A., Pfeifer, K., Hinsel, F., Vogt, L., Banzer, W. (2010). Neuromuscular training for sports injury prevention:
a systematic review. Medicine and Science in Sports and Exercise, 42(3), 413-21.

8. Mallo, J., Dellal, A. (2012). Injury risk in professional football players with special reference to the playing position and training
periodization. The Journal of Sports Medicine and Physical Fitness, 52(6), 631-638.

9. Marks, R. (1994). Effect of exercise-induced fatigue on position sense of the knee. Australian Journal of Physiotherapy, 40(3),175—
181

10. McKeon, P.O., Hertel, J. (2008). Systematic review of postural control and lateral ankle instability, part II: Is balance training
clinically effective? Journal of Athletic Training, 43(3), 305-315.

11. Myklebust, G., Skjelberg, A., Bahr, R. (2013). ACL injury incidence in female handball 10 years after the Norwegian ACL
prevention study: important lessons learned. British Journal of Sports Medicine, 47(8), 476-479.

12. Olsen, O., Myklebust, G., Engebretsen, L., Holme, 1., Bahr, R. (2005). Exercises to prevent lower limb injuries in youth sports:
Cluster randomised controlled trial. British Medical Journal, 330(7489), 449-452.

13. Quammen, D., Cortes, N., Van Lunen, B.L., Lucci, S., Ringleb, S.I., Onate, J. (2012). Two different fatigue protocols and lower
extremity motion patterns during a stop-jump task. Journal of Athletic Training, 41(1), 32-41.

14. Stovitz, S.D., Shrier, I. (2012). Injury rates in team sport events: tackling challenges in assessing exposure time. British Journal
of Sports Medicine, 46(14), 960-963.

15. Vauhnik, R., Morrissey, M.C., Rutherford, O.M., Turk, Z., Pilih, I.A., Perme, M.P. (2011). Rate and risk of anterior cruciate
ligament injury among sportswomen in Slovenia. Journal of Athletic Training, 46(1), 92-98.

16. Zech, A., Steib, S., Hentschke, C., Eckhardt, H., Pfeifer, K. (2012). Effects of localized and general fatigue on static and dynamic
postural control in male team handball athletes. Journal of Strength and Conditioning Research, 26(4), 1162-1168.

30



Fundamental and Applied Kinesiology — Steps Forward

EFFECTS OF POSTURAL DEFORMATIONS ON KNEE
JOINT INJURIES. A SYSTEMATIC REVIEW

Matea Crnjak, Valerija Kr$ak and Sabina Stanc¢ié¢

Faculty of Kinesiology, University of Zagreb, Croatia

Abstract

The sedentary way of life that is prevalent in society nowadays has influenced more and more people to take part in
different sports activities in order to improve their health and increase the quality of their lives. Although the conditions
of training and partaking in sports activities are getting better on a daily basis, the frequency of sports injury occurrence,
especially knee joint injuries, is still very high, both in professional and recreational sport.

Postural deformations are only one of a number of significant intrinsic factors which increase the risk of knee joint
injury. The most commonly researched postural deformations related to knee joint injuries are valgus position, knee joint
hyperextension and muscle strength disbalance of the upper leg muscle groups. Better understanding and comprehension
of the influence these postural deformations have upon the development of knee injuries during sports activities is the
key to programing higher quality prevention and rehabilitation programs in order to maximally decrease the risk of knee
joint injuries in sport and recreation.

Introduction

Sport, whether recreational or professional, constitutes a part of life of a large number of people of all ages. Although
the conditions for training and practicing sports are continually improving, from better sports centres to sports equipment
and footwear, a high level of sports injuries is still present in professional and recreational sport.

Postural deformations are only one of a number of significant intrinsic factors which increase the risk of knee joint
injury. The most commonly researched postural deformations related to knee joint injuries are valgus position, knee joint
hyperextension and muscle strength disbalance of the upper leg muscle groups. From a knee stability viewpoint, along
with upper leg muscle strength, ACL has the most significant role in the knee joint, especially in preventing abnormal
movements and controlling knee joint movements (Nordin & Frankel, 2001). The main role of the ACL is to prevent and
control the forward translation of the tibia relative to the femur, to prevent hyperextension and provide knee joint stability
during the rotation of the tibia. (Markolf, Mensch & Amstutz 1976; Takeda et al., 1994).

Numerous studies have shown that female athletes are more prone to knee joint injuries than male athletes, (Myklebust
etal., 1997; Roos et al., 1995), while Arendt & Dick, in 1995, state that as many as 80% of non-contact knee joint injuries
are found in female athletes and 65% are found in male athletes.

Depending on the type of sports activities and specific structural movements during those sports activities, postural
deformations can in a greater or lesser way increase the risk of knee joint injuries. The studies have shown that athletes
most often sustain their injuries by non-contact injury mechanisms while performing movements such as sudden changes
of directions or cutting movements, during improper take offs, after landing from a jump, during deceleration or during
a fall, which are therefore perceived as movements or situations with the highest injury risk (Childs, 2002).

The valgus position of the knee joint

The valgus position of the knee joint is the most researched postural disorder and it is mainly found in female athletes
due to anatomical differences between women and men. The Q-angle is the most significant anatomical difference which
has an impact on the valgus position. The Q-angle is comprised of two lines. The first line starts from the spina illiaca
anterior superior and descends toward the top of the patella, while the other line connects the bottom of the ischium
bone and the tibial tubercle. (Huston et al., 2000) (Figure 1).

A larger Q-angle in the knee joint in females is caused by wider hips which consequently increase the slope of the femur.
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Figure 1: Q-angle (Calmbach & Hutchens, 2003).

The Q-angle higher than 15° in men and 20° in women is considered to be clinically abnormal. (Hvid, Anderson &
Schmidt, 1981). A larger Q-angle, and hence a larger knee joint valgus position, pulls more strongly on the lateral side of
the anterior upper leg muscles and on the patella therefore creating greater pressure on the medial part of the knee joint
(Shambaugh, Klein & Herbert, 1991).

The studies have shown that the knee joint flexion ranging from 20° and 40° causes a considerable valgus — varus
(lateral) instability (Markolf, Mensch & Amstutz 1976; Takeda et al., 1994).

The inability of muscles surrounding the knee joint to control lateral movements in the joint leads to ACL overload
while attempting to limit medial movements in the knee joint, i.e. the valgus position of the knee which increases the
risk of ligament injury (Dugan, 2005). Athletes experience a medial collapse of the knee joint most often during landing
after a jump or during sudden changes of direction (Figure 2).

Figure 2: Valgus position of the knee joint in two foot jump (Pope, 2012).

Hewett et al. in 2005 concluded that an excessive valgus position of the knee joint in landing contributes to ACL
injuries thus presenting a significant risk factor in non-contact injury mechanisms (Speer et al., 1992), while Griffin et
al. in 2006 indicated that while performing a sudden change of direction the knee joint is exposed to a more pronounced
valgus position which increases the chances of an ACL injury. The valgus position of the knee joint combined with
internal or external rotation leads to overloading of the joint itself and therefore makes the athletes more prone to injuries.
(Olsen et al., 2004).

Hyperextension of the knee joint

The basic movements in the knee joint are extension and flexion, both of which are performed around the transversal
axis of the knee which passes through both condyles of the femur (figure 3). Knee joint extension which is achieved
actively, with the help of muscles, can reach as far as 0°, while passive extension of the knee can reach as far as 5°. Knee
extension is also followed by lower leg external rotation of up to 5°. The reach of the active knee flexion can be up to 135°
while passive flexion can go as far as 160°. With the knee flexion there follows a lower leg internal rotation of up to 5°.
The range between 135° and 160° of knee flexion is referred to as the “dead muscle space”.
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Figure 3: Range of motion of knee extension and flexion (http://zastitaisigurnost.com.hr/portal/artroza-koljena/)

Hyperextension is a knee joint deformation where the knee is being bent backwards which leads to joint extension
carrying over 5° (Loudon, Goist & Loudon, 1998). Knee hyperextension can be caused by ankle joint distortion, injuries
or excessive knee joint instability and by postural habits (http:/www.wisegeek.com/what-is-genu-recurvatum.htm).

Figure 4: Anatomical depiction of a normal knee joint and of knee joint hyperextension showing the direction of the axis through both
of them (http://46.4.230.144/web/UpToDate.v19.2/contents/f18/9/18751.htm)

Individuals with knee hyperextension while standing have the axis in the knee joint go through the femur a slope,
backwards and down, directing the ground force reaction toward the anterior part of the knee joint (figure 4). Such
positioning makes the anterior upper leg muscles completely inactive while at the same time overloading the structures
at the posterior side of the knee joint by making them establish the balance in the standing position (Loudon, Goist &
Loudon, 1998). While walking, individuals with knee hyperextension have the weight of their body, i.e. the load, transfer
directly from the femur to the tibia without the muscles absorbing any of the force, which can lead to pain in the medial
part of the knee joint and posterior ligamentary structures (Loudon, Goist & Loudon, 1998). The research of Kawahara et
al., 2012, concerning the effects knee hyperextension has on parameters of walking, indicates that hyperextension paired
with ACL injuries changes the parameters of walking. Hyperextension is associated with internal rotation of the femur in
the knee joint near the end of the knee hyperextension movement, which causes the ACL and posterior knee structures
to overload (Brownstein et al., 1988). Stauffer, Chao and Gyory, 1977, indicate that individuals with knee hyperextension
can have m.quadriceps femoris or m.gastrocnemius strength deficits (Kendall et al., 1993). The research conducted by
Deavan et al. in 2004 has shown that athletes with knee hyperextension had a below normal value of anterior and posterior
upper leg muscle power ratio, measured at angular velocities of 60°/s and 300°/s, which indicates an increase in anterior
upper leg muscle strength and endurance in regards to posterior upper leg muscles.

Individuals with knee hyperextension often perceive this joint position as “natural” because it is not an obstacle for
them in everyday activities, however, during more demanding activities, such as sports activities, knee hyperextension
can lead to a greater risk of injury (Hutchison & Ireland, 1995; Loudon, Jenkins & Loudon, 1996; Lin et al., 2009).
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Upper leg muscle strength

Muscle strength, coordination and reaction time of active knee joint stabilizers are all abilities that increase the knee
joint stability and protect it from overloading during sports activity (Huston et al., 2000). Muscle strength disbalance
of active knee joint stabilizers, unilateral or bilateral, is a relevant injury risk factor during sports activities. Unilateral
disbalance refers to muscle strength disproportion of agonistic and antagonistic muscles of a certain joint, while bilateral
disbalance implies muscle strength disproportions between left and right side of the body. Knappik and Ramos, 1980,
say that the knee joint functioning is dependent on a balanced agonistic (m. quadriceps) and antagonistic (m. biceps
femorisa) muscle strength distribution, with the posterior upper leg muscle strength amounting to at least 60% of the
anterior upper leg muscle strength.

Figure 5: Anterior and posterior upper leg muscles (Bowman, 2009; http://www.muska-posla.com/misicnaanatomijastrazn.htm).

Depending on the velocity of the movement, posterior upper leg muscle strength should amount from 60% to 100%
of the anterior upper leg muscle strength in the ipsilateral leg. When the movement velocity is lower the strength ratio
can be lower as well, but any angular velocity increase within the knee joint should bring that strength ratio closer. Any
bigger deviation of those two ratios results with an increase in the possibility of injury of the knee joint system (Devan
et al., 2004). Grace et al., in 1984 conducted a study on injuring and indicated that a muscle strength disbalance between
the dominant and non-dominant leg above 10% can be a factor in potential injuries.

Biomechanical studies show that force increase during anterior upper leg muscle contraction results in greater
forward tibial translation, especially if the angle in the knee joint is between 0° and 30° (Renstrom et al., 1986). Likewise,
Li et al., in 1999 indicate that anterior upper leg muscle activation, without the co-activation of the posterior upper leg
muscles, can cause frontal tibial subluxation where the load on the ACL increases significantly. On the other hand if
there is only posterior upper leg muscle activation without anterior upper leg muscle co-activation, the possibility of
frontal tibial translation decreases which concurrently reduces the load placed on the ACL (More et al., 1993). Baratta
et al., in 1988 talk about the importance of anterior and posterior upper leg muscle co-activation on knee joint stability,
concluding that said co-activation assures a balanced load distribution on the joint surface and a better adaptation of the
joint mechanical resistance. In their study Hagood et al., in 1990 report that anterior and posterior upper leg muscle co-
activation is at its highest during extreme knee joint movements in order to protect the knee joint from going beyond its
physiological movement limits.

A study by Knappik et al., in 1991 indicated a correlation between lower leg injuries and anterior — posterior upper
leg muscle strength disbalance, measured at an angular velocity of 180°s, while the mentioned muscle strength disbalance
measured at an angular velocity of 30°/s did not show the same correlation. One of the possible explanations as to why
that correlation was only found at an angular velocity of 180s is the fact that the mentioned angular velocity is similar
to angular velocities in which the athletes perform movements during their sports activities. Athletes that have posterior
upper leg muscle power of the right leg (angular velocity of 180%s) equal to or bigger than 15% of that in the left leg, have
a 2,6 times greater possibility of injury that athletes with a bilateral disbalance lower than 15%. Furthermore, athletes
with higher posterior upper leg muscle power in their left leg have a 1,7 times greater possibility of injury than athletes
without the disbalance (Knapik et al., 1991).

The results shown can partially be explained by the fact that greater force generation in the right leg can cause damage
at contractions of high speed to the left leg if the posterior left side upper leg muscles cannot absorb or equally distribute
that force (Knapik et al., 1991). Knapik et al., in 1991., also report that athletes whose posterior upper leg muscle strength
amounts to less than 75% of the anterior upper leg muscle strength, at angular velocity of 180°s, have a 1,6 times greater
possibility of injury than athletes that have a smaller strength disbalance. Numerous studies also confirm that an individual
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is more prone to injuries if he or she has a anterior/posterior upper leg muscle strength ratio below normal values (Appen
& Duncan, 1986; Stafford & Grana, 1984). Based on the stated it can be concluded that by strengthening the posterior
upper leg muscles and decreasing the bilateral and unilateral disbalance we can also decrease the dominance of anterior
upper leg muscles in muscle co-activation during sports activities and contribute to lowering the risk of knee joint injuries.

Conclusion

The increase of injury incidence during sports activities has made the need for better understanding of postural
deformations and their role in the risk of knee joint injury and in injury mechanisms all the more greater. It is reported
that athletes with postural deformations have a much higher tendency toward injuries while performing sport specific
movements. Sports experts and coaches, during training sessions and while their athletes are performing sport specific
movements, should put special attention on decreasing emphasized valgus and hyperextension knee joint positions
in order to minimize the injury risk factors, especially with female athletes. One of the significant female anatomical
characteristics that increase the risk of knee joint injury by consequently emphasizing the valgus knee position even more
is the Q angle. Therefore it is of great importance that coaches turn their attention to anatomical characteristics of their
female athletes in prevention programs and stress the need for proper performance of sport-specific movement structures.

Conditioning trainers should also take into account the need to decrease any possible unilateral or bilateral muscle
strength disbalance in regard to all the knee joint active stabilizers because by neglecting that disbalance the risk of knee
joint injury can be made higher.

In the end it should be said that there is not a single intrinsic risk factor that causes any sports injury, there needs to
be an interrelation between different intrinsic and extrinsic risk factors with elements of sports injury mechanisms in
order for the injury to happen. Therefore, although specific prevention and rehabilitation programs can lower the injury
risks they can never completely exclude those risks during sports activities, they can only minimize them.
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Abstract

Pilates is a complex exercise with key principles (core, concentration, control, precision, breath, and flow) referring
to effective activation and of deep stabilizing system (core) and correct muscle involvement and effective movement.
The aim of the research study was to determine the effect of a three-month modified pilates exercise programme, with
a frequency of three sixty-minute classes a week, on stabilization and muscle coordination. The problem was solved by
empirical, causal research — quasi experiment, with quantitative (sign test and Wilcoxon pair test; p < 0.05) and qualitative
analysis. Participants (n = 21) were examined in pre-test and post-test. The total results suggest a significant difference
in stabilizing function and in muscle coordination between pre-test and post-test.

Key words: function, musculoskeletal system, intervention, exercise therapy

Introduction

Pilates is based on its characteristics and key principles (core, concentration, control, precision, breath, and flow)
referring to effective activation and optimal function of deep stabilizing system (core) as a precondition of correct
muscle involvement and effective movement. Pilates employs specific breathing technique and therefore facilitates
stabilizing function, because respiratory and postural mechanisms are mutually related (Suchomel, 2006). Pilates is often
recommended in clinical practice as a therapy for functional muscle disorders. Effect of pilates on the musculoskeletal
system in healthy subjects was analyzed in a systematic reviews of Cruz- Ferreira et al. (2011), La Touche et al. (2008),
Limetal. (2011), and Pereira et al. (2012). O’Brien et al. (2006), Curnow et al. (2009) and Rydeard et al. (2006) focused on
the lumbar - pelvic stabilization and based on the results suggested a statistically significant improvement in stabilizing
function.

Deep stabilizing system of spine is characterized as muscle synchronization that stabilizes spine in all movements
(Kolar a Lewit, 2005). The muscle involvement in spine stabilization is automatic, the involved muscles are: diaphragm,
m. transversus abdominis, pelvic floor muscles and m. multifidus. The activity of the stabilizing muscles precedes the
activity of extremities (Kolaf, 2009). Hodges and Richardson (1997) verified the postural reaction of m. transversus
abdominis, connected to anticipation of the upcoming movement of lower extremities. Hodges and Richardson (1999)
also verified that targeted contraction of m. transversus abdominis is connected to co-contraction of m. multifidus, and
vice versa. Concerning pilates exercise, m. transversus abdominis and m. obliguus internus are activated in the selected
eercises, provided that the pilates exercise is done with proper technique (Critchley et al., 2011). Correct technique and
proper concentration are important also for optimal motor stereotypes practice, together with an individualized approach.
Motor stereotypes reflect muscle coordination. In case of change in muscle function, the imbalance can affect the optimal
muscle involvement in the stereotype; the activation can be delayed or decreased, with substitutions and incoordination.

Methods

The aim of the research was to determine the effect of a three-month modified pilates exercise programme on
stabilization and muscle coordination. The problem was solved by an empirical, causal research - quasi experiment with
both quantitative and qualitative data analysis. Data were collected by method of observation, and techniques of evaluation
— alternative score (0/1), ordinal scale (4 grades) and check-list (2 items).

It was assumed that the function will be improved in both followed variables. Three indicators were employed to
evaluate stabilizing function in the selected postural stereotypes, with regard to the core, shoulder and pelvic girdle. The
indicators were: core co-contraction and one-leg stand (Trendelenburg test) and press-up kneeling. Other three indicators
were employed to evaluate muscle coordination in the selected motor stereotypes, again with regard to the core, shoulder
and pelvic girdle. The indicators were: the tests of trunk flexion, hip extension and shoulder flexion. The intervention
was based on pilates principles, individual exercise was modified (individualized approach). The volume and frequency
of exercise was sixty minutes three times a week for three months. In total there were 33 exercise classes. Participants
were examined in pre-test and post-test.
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Participants

Research sample comprised 21 women at working age (22 - 64 years), pregnancy excluded, The main criteria for
inclusion were character of work (routine or creative intellectual activity, sedentary work), no previous experience with
pilates, and no injury or rehabilitation in the past six months. The age distribution was: 22-29 years: 19%, 30-39 years:
19%, 40-49 years: 19%, 50-59 years: 24%, 60-64 years: 19%). In terms of the age the sample was heterogeneous, however,
in terms of the above mentioned criteria the sample can be considered homogeneous.

Analysis

Data were analyzed by quantitative and qualitative analysis. Statistical significance of the difference was calculated
by nonparametric tests for dependent choices (sign test and Wilcoxon paired test), at the level of statistical significance
of p <0.05. In qualitative analysis the results were evaluated according to the criteria determining minimum intervention
effect, based on a consensus of expert opinions (n = 3): relative frequency of improvements (at least 50% of cases) and
zero absolute frequency of impairments between pre-test and post-test. Participants who scored by the median of the
range of optimal function (“norm”) in the given indicator in pre-test were not calculated in the evaluation (n =21 —norm,
see table 3). The parallel validity of both criteria was required.

Results

The collected data were processed and evaluated to determine the effect of a modified pilates programme on the
selected function of musculoskeletal system. The significance of the difference was calculated in statistical analysis (sign
test and Wilcoxon pair test, p < 0.05) and qualitative analysis. One hypothesis (H1) focused on stabilization and the other
hypothesis (H2) focused on muscle coordination.

Stabilization (H1) was verified by means of three selected indicators, the two of which (core co-contraction and one-
leg stand) indicated significant difference between pre-test and post-test, based on both statistical analysis (see table 1
and 2) and qualitative analysis (see table 3). The significance of difference was calculated on p < 0.05. The criterion of
relative frequency of improved cases was exceeded (core co-contraction: 53% of cases; one-leg stand: 55% of cases)
and there was no impairment. Concerning the third indicator of stabilizing function (press-up kneeling), the statistical
significance was not confirmed. The relative frequency of improved cases (33%) did not exceed the criterion; moreover,
there was impairment in function in one case. With regard to confirmation of majority of partial hypotheses, the overall
results of stabilizing function suggest improvement between pre-test and post-test.

Table 1: Sign test — statistical significance of the difference in indicators of stabilization and muscle function

Sign test
. Level of significance p <0,05
Indicator
Number of Percent
. z p
different v<V

Core co-contr. 9 100 2,67 0,008
One-leg stand 11 0 3,015 0,003
Press-up kneel. 8 12,5 1,77 0,077
Trunk flexion 11 0 3,02 0,003
Hip extension 5 100 1,78 0,07
Shoulder abd. 11 100 3,06 0,003

Table 2: Wilcoxon pair test — statistical significance of the difference in indicators of stabilization and muscle function

Wilcoxon pair test

Level of significance p <0,05

Indicator
weer ||z |

Core co-contr. 9 0 2,67 0,08
One-leg stand 11 0 2,93 0,003
Press-up kneel. 8 4,5 1,89 0,059
Trunk flexion 11 0 2,93 0,003
Hip extension 5 0 2,02 0,043
Shoulder abd. 11 0 2,93 0,003
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Table 3: Qualitative analysis of the difference in indicators of stabilization and muscle coordination

Absolute frequency of differences
Relative
Indicator (n=21-norm) frequency of Criteria Verification
improvement
S ,0¢ norm
Core co-contr. 9 23 0 5 0,53 > 50% 0 impairment YES
One-leg stand 11 10 0 1 0,55 > 50% 0 impairment YES
Press-up kneel. 7 13 1 0 0,33 > 50% 0 impairment NO
Trunk flexion 12 9 0 0 0,57 > 50% 0 impairment YES
Hip extension 5 16 0 1 0,25 > 50% 0 impairment NO
Shoulder abd. 11 10 0 1 0,55 > 50% 0 impairment YES

Muscle coordination (H2) was verified by means of three selected indicators, the two of which (trunk flexion and
shoulder abduction) indicated significant difference between pre-test and post-test, based on both statistical analysis
(see table 1 and 2), and qualitative analysis (see table 3). The significance of difference was calculated on the level of
significance of p < 0.05. The criterion of relative frequency of improved cases was exceeded (trunk flexion: 57% of cases;
shoulder abduction: 55% of cases) and there was no impairment. Concerning the third indicator of muscle coordination (hip
extension), the statistical significance was not confirmed. The relative frequency of improved cases (25%) did not exceed
the criterion. With regard to confirmation of majority of partial hypotheses, the overall results of muscle coordination
suggest improvement between pre-test and post-test.

Discussion

The research was based on muscle involvement in stabilizing function pilates exercise, as a precondition for efficient
movement and optimal muscle involvement in motor stereotypes. To tests of stabilizing function were focused on the
core, pelvic girdle and shoulder girdle, the results demonstrate the ability to control and stabilize the spine. The effect
of Pilates exercise programme was reflected in the improvement of the stabilizing function in the core and pelvic girdle,
in congruence with the findings of other authors who focused on the lumbar - pelvic stabilization depending on pilates
intervention (O‘Brien et al., 2006; Rydeard et al., 2006; Curnow et al., 2009). Emery et al. (2010) focused on scapula
stabilization and confirmed a significant difference, together with improved posture in thoracic spine. In this research
scapula stabilization was involved in the postural stereotype of press-up kneeling. However, a significant difference was
not shown in this indicator between pre-test and post-test. This may be explained due to a complexity of the postural
stereotype that makes great demands on maintaining a centered position of all the joints. To verify the assumed change
longer intervention effect or individual therapy would be suggested.

In the field of muscle function the authors concerned mainly with muscle strength or endurance, primarily in abdominal
muscles (Kloubec, 2010; O‘Brien et al., 2006; Emery et al., 2010), and their findings suggested statistically significant
difference. In our research the main focus was on muscle activation and involvement in motor stereotypes, as suggested
by Segal et al. (2004).

In the indicator of hip extension, a significant difference (p < 0.05) was showed only in Wilcoxon pair test, contrary
to the statistical sign test or qualitative analysis. In majority of cases (n = 16) there was no change in function between
pre-test and post-test. The low percentage of changes may be related to the ratio of flexion/extension oriented exercises
in pilates. Pilates exercise employs extension less than flexion (BlahuSova, 2010). Despite this fact, hip extension was
selected as an indicator of muscle coordination in this research, because it is an important stereotype in the pelvic girdle,
participating in the step mechanism in walking. Since walking and hip extension is a routine stereotype fixed by everyday
use, to verify the assumed change again longer intervention effect would be suggested.

The statistical analysis was supported by substantive qualitative analysis, as recommended by van Tulder et al. (2007).
Despite the above-mentioned discussions, the total results of the study suggest a positive effect of pilates on stabilization
and coordination function at the selected sample — women with a sedentary job. Due to the postural load of sedentary
jobs, the findings can be beneficial in prevention and compensation of changes or disorders in muscle function. However,
due to the limited size of the sample and no control group (quasi experiment), the findings cannot be generalized and
further research is needed.
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Conclusions

The aim of this study was to determine the effect of three-month modified pilates exercise programme on stabilization

and muscle coordination at women with a sedentary job. The modified pilates exercise programme based on the key
pilates principles (core, concentration, control, precision, breath, and flow) was empirically verified. The results suggest a
significant difference in both stabilization and muscle coordination function between pre-test and post-test. An expected use
of the pilates exercise programme in practice is both for prevention and therapy of changes in function of musculoskeletal
system. Pilates may influence musculoskeletal system in more aspects and therefore should be a course of further study.
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Abstract

The purpose of this study was to compare the educational environments of pupils educated in regular and special
education programs to ascertain which environment promotes a healthy life style for pupils who are deaf and hard of
hearing attending at nine basic schools (grade 6"-9"). Six principals of regular schools and three principals of schools
for the deaf were interviewed. The following methods were used: document analysis, questionnaires, interviews, and
basic statistical procedures. The Mann-Whitney test was used to evaluate the interrelationship’s of the questionnaires.
The schools for the deaf have in more cases a teacher of physical education with a specialization for adapted physical
activities or special education (p=.07) than the regular schools. Among regular schools and schools for the deaf in school
capacity, developing educational and/or health related projects, thematic units that focus on health education and realized
events in the field of health promotion and sport were not found any differences. The lack of graduated teacher in the field
of specific communication needs for students who are deaf and hard of hearing at regular schools is evident. Therefore
is necessary to develop better cooperation among specialist in the field of special needs for individuals who are deaf and
hard of hearing.

Key words: physical activity, physical education, sport, leisure time, school settings

Introduction

Implementing health-promoting programmes for the most excluded groups forms a key part of any efforts to address
underserved populations and reduce health inequalities in society. Regular physical activity increases active longevity,
improves the quality of life and promotes health in all individuals without age differences (Blair & Morris, 2009). Healthy
development in children and youth is strongly dependent on promoting healthy life style in students in school environment.
However, there is lacking general dissemination of effective and targeted intervention to the members of cultural minority
groups, including persons with disabilities (LaVeist, 2005). For instance, in the case of the deaf community, which are
recognized as members of a cultural and linguistic minority (Marchark, 2007), access to information related to health
and an active movement regimen may be handicapping in comparison to the majority population (Iezzoni et al., 2004;
Pollard & Barnet, 2009; Sadler et al., 2001).

Inclusive educational settings could imply to have educational, social, emotional benefits for pupils who are deaf
and hard of hearing, but on the other site inadequate counselling and to high expectations of parents and could be too
demanding for the deaf child and could lead to their emotional deprivation and social isolation (Cerney, 2007; Marschark,
2007). The purpose of this study was to compare how physical and health education are taught in selected Czech school
(regular and special education) for pupils from grades 6 up to 9.

Method

The participants of the study included six principals from regular basic schools and three principals from schools
for the deaf. Two questionnaires were distributed throughout the study. The first questionnaire (Muzikova’s, 2006) has
been use in the Czech Republic to access basic information about the school (e.g., demographic information, school
capacity), health and physical education, teachers’ credentials, and provide information on any activities that support a
healthy lifestyle. The second questionnaire (Institute for Information on Education, Fast Surveys, Wave 4, 20006) assesses
information on school diet, physical activities, leisure activities, after-school centres and school clubs. For evaluation of
the interrelationships of both questionnaires the Mann-Whitney test was used.
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Results

Conditions in school settings

When comparing answers of the school principals (regular and special education) the following differences have
been discovered:

v" Principals of schools for the deaf consider efficiency of preventive programmes realized at schools sufficient more
than directors of regular schools (p <.05).

v" Lessons of family education are given more often at regular schools (p < .05), while lessons of health education are
concentrated on more at schools for the deaf (p <.07).

v" Physical education teachers having, at the same time, the approbation special pedagogy or applied moving activities
work at schools for the deaf more often than at regular schools (p <.07).

When comparing regular schools to schools for the deaf, differences in the following fields were not found:

v School capacity (a school with one class for each year only was considered a small school; a school with two or more
parallel classes for a year was considered a large school).

v School involvement in educational and developing projects in the field of health support.
v Compiling thematic plans affecting problems of health education.
v Events aimed at health and sports, realized within the frame of the school.

Free time activities

When realizing free time activities of pupils who are deaf and hard of hearing, big differences were discovered
in accessibility to classrooms and school facilities (when following the set rules) out of classes. The differences are as
follows:

v'In the days of school classes pupils who are deaf and hard of hearing, attending a school for the deaf, have access
to the sports ground (p < .02) and to specialized classrooms (p < .04), operation of which is also fully organized
(sports ground p < 0.007; specialized classrooms p <.006) more often than pupils who are deaf and hard of hearing,
attending regular schools.

Discussion

In this study were compared the educational environments of pupils educated in regular and special education
programs at nine Czech basic schools (grade 6"-9"). The physical education curriculum standards are the same for both
the schools for the deaf and the regular schools. Nevertheless there are different conditions for extracurricular physical and
sport activities. Those were varying depending on the type of school (residential, non-residential). And there was found
negative aspect by physical education teacher’s qualification in regular schools. This lack of teacher training programs for
educator in regular schools can deepen the information and communication barriers of individuals who are deaf and hard
of hearing in their future life style. Therefore is necessary to enable pupils who are deaf and hard of hearing full access to
information in healthy life style during compulsory school education. This is only possible with close cooperation among
principals, teachers of health and physical education, and also parents of pupils and responsible local boards.

Conclusion

In the present study, nine principals were polled to compare conditions in physical and health education in selected
Czech basic schools (regular and special education). It is evident that there is a critical shortage of qualified professionals
graduating from teacher training programs in deaf education. As a result there are not enough teachers of the deaf and
hard of hearing pupils who possess the communication skills to work with this population. Therefore, it is necessary to
develop better cooperation among specialists in the field of special needs for individuals who are deaf and hard of hearing.

Obtained results from the study are possible to summarize into the following recommendations:

v" Support the trend in approach to individuals who are deaf or hard of hearing in transformation of focused segregation
to legislative supported inclusion of these individuals into general life in the sphere of education, work and leisure
time.

v’ Create a friendly environment in school settings, not only for pupils who are deaf or hard of hearing and their
classmates, but also for their teachers. In relationship to the creation of positive habits, which are leading to the
embracing of health supporting behaviour by pupils in adulthood, it is critical that physical education teachers be
motivated to engage in lifelong learning and become collaborative partners while pursuing research and remaining
current in the field. It is essential that these teachers remain up to date on the changing trends in education so that
they can better serve students who are deaf or hard of hearing as well as those with multiple disabilities who are
attending school in general or special education settings.
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v

Adapt school settings in physical education (observing the principles of correct communication and making use of
technological equipment). These adaptations make easy the orientation of pupils who are deaf or hard of hearing and
can have a positive influence on their experiences in physical education. If a sensitive pedagogical approach is used,
the general school setting can be a stimulating factor for the creation of an active physical regime, which will lead
to a healthy life style.

Include in schools an education programme providing information about successful athletes and deaf sport. Teaching
of this issue supplemented with communications specific to individuals with hearing loss would be without a doubt
beneficial for pupils who are studying at general schools. This would be a good way for them to gain new information
about persons with hearing loss or with other disabilities.
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Abstract

The purpose of this study is to maintain a professional, social and family activity at a high quality standard by removing
the compression on the level of the central nervous system. We started from the following hypothesis: if an adjustment
in three dimensions of the cervical spine is performed on patients with cervical disk herniation, the interference on
the level of the central nervous system will be removed and symptoms such as pain, paresthesias and motor deficiency
will not occur. The study was carried out over a period of 1 year, on a number of 20 patients. The experimental group
benefited from the 3D adjustment of the cervical spine, and the control group followed the medication prescribed by the
physician. For the assessment, we used the pain assessment scale, the scanning using the hand-scanner, the X-ray and the
MRI. After setting the pattern (3 successive scans), we performed the 3D adjustment of the cervical spine according to
the radiologic listing, with a frequency of 1-2 sessions per week. The results achieved confirm the hypothesis according
to which the cervical adjustment eliminates the subluxation, removes the interference on the central nervous system and
the symptoms disappear. In conclusion, the alignment of the cervical spine sets the proper conditions for reducing disk
herniation, and the formation of cervical lordosis, prevents any future herniation.

Key words: central nervous system, pain, paresthesia, subluxation, listing

Introduction

The vertebral column is the pillar that supports the human body. Besides its many functions (mobility, stability), the
most important one is that of protecting the central nervous system in the medullary tract. Due to the fact that the spine
is used in all the activities of daily living as well as in professional activities (adopting a sitting position with the flexion
of the head and the neck and the kyphosis of the lumbar spine, lifting and carrying heavy things, etc), the intervertebral
disk can shift to the postero-lateral (most frequently) or posterior side, pressing on the nerve roots or on the dura mater,
with characteristic clinical manifestations: pain, paresthesia or even motor deficiency on a certain area corresponding to
the peripheral nerve (Popescu, E., Ionescu, 1., 1995). In case of the first cervical vertebrae, other clinical signs can also
be associated: dizziness, nausea/vomiting, balance disorders, intense cephalea. (Ionescu, R., 2007)

During the last years, the frequency of disk disorders and cervical disk herniations have increased alarmingly,
pathology which limits the performance of professional activities or even the performance of daily activities (Ochiana,
G., 2009). Classical medicine recommends medication which decreases the inflammation on the level of the nerve, relaxes
the muscle but does not remove the cause, which is the compression of the disk/vertebra on the nerve (Cretu, A., 1996).
The subluxation will create interference on the level of the central nervous system, with all the manifestations described
below, and requires a 3D adjustment of the cervical spine, which clears the compression and leads to the disappearance
of the symptoms. Chiropractic, within which 3D adjustment of the cervical spine is performed, is considered to be
complementary and alternative medicine used to prevent disorders of the neuro-myo-arthro-kinetic system and the effects
of these disorders on the general health (Chapman-Smith, 2005).

Methods

The purpose of this study is to maintain a professional, social and familial activity performed at a higher standard
by removing the compression on the level of the central nervous system. We started from the following hypothesis: if
in the case of patients with cervical disk herniation we perform an adjustment in 3 dimensions of the cervical spine, the
interference on the level of the central nervous system will disappear and the symptoms such as pain, paresthesia and
motor deficiency will not occur.

The study was carried out over a period of 1 year, on a number of 20 subjects with ages between 21 and 60, divided

into 2 groups. The experimental group (table 1), made up of 10 subjects, benefited from the 3D adjustment of the cervical
spine, while the control group (10 subjects) took only the medication prescribed by the physician (table 2).
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For the assessment we used: the pain assessment scale (0 — 10), the scanning of the cervical spine (from C7 to C0)
using the hand-scanner (the value 0 corresponding to the absence of interference on the level of the nervous system, while
the values over 2 show the existence of interference), the x-ray of the cervical spine on saggital plane (in order to follow
the anteriority or the posteriority of the atlas and the inferiority of the axis) and on frontal plane with the mouth open,
which allowed us to visualize the vertebras C1 and C2, and their displacement, as well as the MRI.

After 3 successive scans at intervals of 10 minutes, we set the pattern for each patient. According to the radiologic
listing and the presence of interference (values over 2 during the scanning) we performed the adjustment of the cervical
spine. After the procedure, each patient rests in dorsal decubitus position for 10 minutes up to 2 hours. The frequency of
sessions was of 1 per week, and when the scanning showed values of 0 — 1, we performed only an alignment of the lower
limbs and a balancing of the vertebral spine in general.

Table 1: Subjects of the experimental group

. Duration of the
No Name Sex Age X-ray/MRI/Symptoms Listing treatment
X-ray — straight cervical spine, vertebral bodies C5-C6 slightly compressed;
1 AM M a2 MRI- disk herniation L4 — L5 left; disk herniation C5 — C6 left. ESR/ 2 months and
o Paresthesias and pain in the left upper limb. Lumbar pain with irradiation on | ASRA 1/2
the bilateral lower limb;
2 ER M 38 X-ray — disk herniation L4 — L5 left. Lumbar pain with irradiation on the left PLI/ 3 months and
lower limb, paresthesias of the left antero-lateral thigh. AIL 1/2
3 PN M 21 X-ray - the cervical spine tends to be straight; Paresthesias of the right ASRA/ 2 months
upper limb. PRI
4 cl M 43 X-ray — straight cervical spine pressing on the intervertebral area C5-C6; ASLA/ 2 months and
Paresthesias of the left upper limb, pain in the left shoulder blade. ESL 1/2
5 N.M. = M X-ray — stralght cervical spine, dlskopa}thy C4-C5, C5-C6; Dizziness, BR/ 2 months
nausea, occipital neuralgia, lumbar pain ASR
X-ray — straight cervical spine, disk herniation left L4-L. Paresthesias on AlL/
6 M.T. F 60 the upper limbs, occipital neuralgia, lumbar pain with irradiation on the left BR 5 months
lower limb.
X-ray — straight cervical spine. MRI- disk herniation C3-C4, disk protrusions
7 LS = 37 C4-C5 and C5-C6 which press on the dura mater and the medullar belt BR/ 5 months
= Great intensity headache, paresthesias of the left upper limb, stiffness of AS+R
the cervical spine, dizziness
X-ray — straight cervical spine. MRI- small posterior sub-ligament disk
8 AR F 28 protrusions C3-C4, C4-C5, C5-C6 and C6-C7, without medullo-radicular ESR/ 5 months
o contact. Stiffness of the cervical spine and of the shoulders, dizziness, AS
occipital neuralgia
X-ray — straight cervical spine and a tendency to kyphosis, disk protrusion PRI/
9 CG. F 53 C3-C4. Dizziness, stiffness and pain in the shoulder ASR+ 5 months
10 GP E " X-ray — straight cervical spine. Lumbar pain with irradiation in the left lower | ASL/ 2 months and
o limb, paresthesias of the posterior shank, dizziness, headache PRI 1/2

PR=spine C2 rotated to the right; AR=C1 moved to the right; AS=C1 moved to the left; PRI=spine C2 moved downward and to the right; AS+R= C1 moved
to the right; ESR= C2 moved to the right; BR=C2 moved to the right; AIL=C1 moved downward to the left; PLI=spine C2 moved downward to the left;
ASLA=C1 moved forward and to the left; ESL= C2 moved to the left; ASRA= C1 moved forward and to the left; AlL= C1 moved downward to the left; ASR=
C1 moved upward to the right; ESR= C2 moved to the right

Table 2: Subjects in the control group

No Name Sex Age X-ray/MRI/Symptoms Listing

1 T.I. M 43 Paresthesias and pain in the right upper limb, the cubital edge 2 weeks
2 D.O. M 45 Occipital neuralgia, pain in the right part of the chest, paresthesias of the right upper limb 3 weeks
3 M.V. M 42 Paresthesias of both upper limbs, intense headache 2 weeks
4 R.B. M 43 Dizziness, nausea, occipital neuralgia 2 weeks
5 C.E. F 41 Stiffness, paresthesias and pain in the shoulders 3 weeks
6 R.S. F 43 Paresthesias in both upper limbs and occipital neuralgia 2 weeks
7 G.L. F 44 Pain and paresthesia in the left upper limb, on the cervical nerve tract 3 weeks
8 P.I. F 49 Paresthesias and pain in the right shoulder, nausea, vomiting 2 weeks
9 N.G. F 45 Headache and occipital paresthesia 2 weeks
10 P.V. F 42 Pain in the left shoulder, paresthesia of the left upper limb 2 weeks
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Results

For the subjects in the control group, the number of sessions was different according to the location of the disk
herniation on the level of the spine, the duration of the affection, the degree to which the indications had been obeyed,
the age of the subjects. Thus, the evolution of the subjects and the results achieved were the following:

1. A M. — The lumbar pain improved significantly, and during
the 3" session it was only a lumbar discomfort, without irradiation
on the level of the lower limbs. The paresthesias disappeared for
good after session 2, on the level of both upper and lower limbs.
After a 3-week break (the patient went to a resort for recovery),
since the scanning showed interference, he benefited from 7 more
sessions, and the last 2 scans the listing was back to 0 (figure 1).

2. F.R. — The pain improved significantly, so as in the 8"
session it disappeared for good and the paresthesias disappeared
after session 3. When the patient resumed the physical activity,
only discomfort was present in the lumbar area (only when the
patient did not have a proper position of the spine). 15 sessions
were necessary for 2 successive scans of 0 initial, as it follows
from figure 2.

3. PN. — The paresthesias disappeared after the first
adjustment, but we got two consecutive scans with the value 0
only during the sessions 7 and 8 (figure 3).

Figure 1: Results of the scan for subject
A. M. before and after the adjustment

Figure 2: Results of the scan for subject
F.R. before and after the adjustment

Figure 3: Results of the scan for the subject
P.N. before and after the adjustment
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4. C.I. During session 4, the pain is present only on the level
of the shoulder blade, and during session 5 paresthesias and the
pain disappeared, only 10 sessions being necessary (figure 4).

5. N.M. — The pain decreased in intensity during session 6,
paresthesias after session 4, and during session 5 the dizziness
disappeared, 10 sessions being necessary. (graph no. 5)

6. M.T. — benefited from 20 sessions, until 2 consecutive
scans had the value 0, and the pain diminished significantly after
session 4, paresthesias after session 6. (figure 6)

0 2 o 6

Figure 4: Results of the scan for the subject
C.I. before and after the adjustment

Figure 5: Results of the scan for the subject
N.M. before and after the adjustment

Figure 6: Results of the scan for the subject
M.T. before and after the adjustment
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7. L.S. —the pain disappeared completely after 8 sessions, the
paresthesias after session 3 and the spine regain joint mobility,
and the cervical lordosis replaced the straightness. (figure 7)

8. A.R. —the pain was reduced in intensity progressively and
was absent after session 4, the spine mobility improved and the
muscle contractions disappeared. (figure 8)

9. C.G. —the pain in the shoulder disappeared (session 4), the
mobility of the spine and the shoulders increased and paresthesias
disappeared after session 2 (figure 9).

Figure 7: Results of the scan for the subject
L.S. before and after the adjustment

0 2 B 6

Figure 8: Results of the scan for the subject
A.R. before and after the adjustment

Figure 9: Results of the scan for the subject
C.G. before and after the adjustment
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10. G.P. — after session 2, paresthesias disappeared, pain
disappeared after session 4, the dizziness diminished pro-
gressively until it disappeared for good (figure 10).

Figure 10: Results of the scan for the subject
G.P. before and after the adjustment

In the case of the subjects in the control group, who were
assessed before and after the medication, the results are not good,
since the compression on the nervous system continues (figure
11). The improvement of pain after the medication, in the case
of 6 out of the 10 subjects, was only short-term, reappearing 2
weeks after the treatment ended. When scanned, all the subjects
had high values during the initial testing (values of 5 and 6), and
the final test (values of 2 and 5). None of the subjects reached
the value 0, which corresponds to the alignment of the cervical
spine, the formation of the lordotic curvature and the absence of
interference on the level of the nervous system.

Figure 11: Evolution of the subjects in the control
group by scanning with the hand-scanner

Discussion and conclusions

The adjustment in 3 dimensions of the cervical spine is beneficial in the case of patients with affections of the spine,
respectively with disk herniations localized on cervical or lumbar level. These statements are supported by the results
recorded for the subjects in the control group (graphs 1-10), who have symptoms such as: pain, paresthesias, headache,
muscle contractures and stiffness; these symptoms disappeared according to the number of hernias and to their location.
In the case of the subjects with 2, 3 or even 4 cervical disk herniation’s (or disk protrusions), more sessions were necessary
in order to remove the interference, for the pain and paresthesias to disappear, compared to the ones with only one
herniated disk, be it lumbar or cervical. The treatment using medicine is only a provisional alternative which reduces
nerve inflammation, relaxes the muscles but does not reduce the subluxation and does not decrease the interference on the
nervous system. In conclusion, the alignment of the cervical spine creates favorable conditions to reduce disk herniations,
and the formation of cervical lordosis prevents any future herniations.

The 3D adjustment of the cervical spine is a solution not only for the affections of the spine, but also for organic
functional disorders which may appear due to the compression on the nervous system. The result of the adjustment is
checked using the hand-scanner which shows the presence/absence of interference, if the adjustment was done, when the
adjustment was done, being a very useful assessment tool for chiropractitioners.
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ADAPTED SPORT — BADMINTON IN PERSPECTIVE
OF DIFFERENT DISABILITIES

Lidija Petrinovi¢
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Abstract

Disabilities as a term cover impairments, activity limitations, and participation restrictions. Adapted sport is sport
modified or special created to meet the needs of individuals with disabilities. Persons with disability may participate in
regular sport or in adapted sport depends on the way of organizations in a way of individualization or segregation. There
are many sports which include persons with disability in their regular rules and made detail functional classification to
ensure equal participation. Badminton is one of the sports that tend to be sport for all, where Badminton World Federation
promotes vision of “one sport — one team”. Badminton sport is on Deaflympic, Special Olympic and Para Badminton is
Paralympics candidate for Paralympics games 2020. There are no special adaptations that are necessary for the players
on the Deaflympics. On Special Olympics there are some special disciplines concerning badminton technical elements,
which is adapted to people with more severe disabilities. Unified sport disciplines promote partnership between persons
with intellectual disabilities and partner without. For Para Badminton there is specific Classification that recognizes six
Sport Classes. The rules are official rules governing by the Badminton World Federation, which are adapted for some
Classes (e.g. wheelchair classes).

Key words: disability, intellectual disability, sport classification, deaflympics, Para-badminton

Introduction

About 15% of the world’s population has some form of disability, and 2-4% of them experience significant difficulties
in functioning. This percentage of prevalence is higher than previous WHO estimates, which were a percentage of around
10%. This estimation for disability is due to population ageing and the rapid spread of chronic diseases. Disabilities as a
term cover impairments, activity limitations, and participation restrictions. An impairment is a problem in body function or
structure; an activity limitation. People with disabilities include those who have permanent physical, mental, intellectual or
sensory impairments. Limitations in ability are limitations in mental or physical functioning, which only refers to impacts
on how the body or mind functions. This approach to disability defines the interaction between a person’s functional
limitations and the environment as creating barriers or facilitating participation. Overcoming these difficulties requires
interventions to remove environmental and social barriers. Sport is one of areas where people with disability can find
their fulfillment but also can find a lots of barriers. Adapted sport is sport modified or special created to meet the needs
of individuals with disabilities. Persons with disability may participate in regular sport or in adapted sport depends on
the way of organizations (individualization, segregation). The terms Disability sport and Adapted sport, adapted sport
encompasses disability sport with typical focus on segregated participation in regular or adapted sport. The term adapted
sport is more connected with terms like Adapted Physical activity and Adapted Physical education. The focus is more
on modification of sport rather than on disability. Responses to disability have changed in last few decades, new self-
organization of people with disabilities, and tendency to see disability as a human rights issue. There are many sports
which include persons with disability in their regular rules, made detail sport classification etc. Badminton is one of the
sport that tend to be sport for all, with a BWF (Badminton World federation) promotes a “one sport —one team” philosophy.

Para - Badminton

Badminton is not official recognized sport at Paralympics Games, but is tend to become in Paralympics Program
in Tokyo 2020. The BWF is responsible for developing, regulating and managing badminton and Para-badminton at
the international level. Para-badminton is official name for badminton adapting for persons with some kind of physical
disability (detail in classification rules of the sport). Para-badminton players can compete in all five traditional badminton
disciplines. Players have to be classified into special “Sport Classes”, and the aim is to ensure fairness in competition.
Functional Classification in every sport is very important and processes in progress that are tend to focus on scientific
bases. In badminton there are 6 Sport Classes: Wheelchair Sport Classes - WH 1 and WH 2, Standing Sport Classes - SL
3, SL 4 and SU 5, Short Stature Sport Class - SS 6. Classification regulations which comply with the IPC Classification
Code and International Standards are part of official Laws and Regulations of the badminton game in BWF. Para-
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badminton Committee and Para-badminton Commission are responsible of development of Para-badminton. Classifiers
evaluate players and determine their Sport Class and Sport Class Status for play in tournaments. They are trained by
BWF and there are three levels of classifier: Trainee Classifier, Level 1 - International Classifier and Level 2 — Senior
International Classifier. In 2012. The BWF Council approved an annex to the Laws of Badminton. This covers Additional
Equipment for Para-Badminton, refers to uses of wheelchair, crutch and prosthetic limbs. A player’s body may be fixed
to the wheelchair with a strap either around the waist or across the thighs, or both and a player’s feet must be fixed to the
footrest of the wheelchair. In time when a player strikes the shuttle, a part of the trunk and the legs must be in contact
with the seat of the wheelchair. The seat of the wheelchair, including any padding can be horizontal or angled backwards,
but not be angled forward. An upper or lower leg amputee may use a crutch, which must not exceed the players’ natural
measurement from the armpit to the ground. An amputee player may use a prosthetic limb. The prosthetic limb must be
the same length as the players existing limb, and be in proportion with the players other limbs.

The World Para-Badminton Championships were held in 2013, in Germany. In six Sport Classes 235 players competing
and nineteen countries winning medals (there were no playing for the third place, so there are two bronze medals). They
play in traditional five categories, and the competition entered thirty-three nations, entries with WH Class: 61 MS, 18 WS,
31 MD, 10WD, 37MXD; Standing Class: 104 MS, 17 WS, 58MD, 11WD, 41 MXD; Short Stature 14MS, 5 WS, 5SMXD, 9
D (together doubles category). In Table 1. and Table 2. are shown some basic statistic data from the World Para-Badminton
Championship in two categories — one Wheelchair Class (WH1) and one Standing Class (SL3).

There are average match duration between 24-26 minutes, with longest match played in discipline Men Singles over
one hour. There are some problems concerning entries in discipline Women Doubles, that there were not enough entries
so it was necessary to put two Classes together.

Table 1: Basic statistic parameters concerning match play in Wheelchair Class 1

WH1 - MS WH1 - WS WH1 - MD WH1/2 -WD WH1 - XD
Number of matches 62 15 30 17 15
Number of player/pairs 37 8 16 10 8
Average duration of the match 24,38 2513 26,83 26,76 26,53
Average duration in Group stage 21,92 23,33 25,52 26,5 24,25
Average duration match elimination stage 28,56 32,33 3114 27,4 35,66
Shortest match duration (min) 12 17 13 15 18
Longest match duration (min) 62 43 48 48 54
Number of matches on three games 7 1 (11%) 2/ (13%) 4 (13%) 2/ (11%) 0

Table 2: Basic statistic parameters concerning match play in Standing Class 3

SL3-MS SL3/4-WS SL3-MD Standing -WD | Standing - XD
Number of matches 65 12 32 6 19
Number of player/pairs 39 8 19 4 41
Average duration of the match 27,56 22,75 24,56 21,33 22,63
Average duration in Group stage 27,40 22,33 23,28 - 19,08
Average duration match elimination stage 27,86 24,0 27,0 - 28,71
Shortest match duration (min) 13 12 16 16 13
Longest match duration (min) 52 40 44 25 43
Number of matches on three games 9/ (14%) 3/ (25%) 4/ (13%) 0 4] (21%)

Badminton at Deaflympics
Badminton has been an official sport at Summer Deaflympics since 1985. In 2013. in Bulgaria, at the 22nd Summer
Deaflympics 99 players competing and six countries were winning medals: Bulgaria, China, Chinese Taipei, Indonesia,

Russia, and Korea. They play in traditional five categories, and the competition entered twenty-three nations, entries with
57 men and 42 women (MS 55, WS 38, MD 24, WD 16, and MXD 34).

The Summer and Winter Deaflympics are among the world’s fastest growing multi-sports events. Organized since
1924 by the International Committee of Sports for the Deaf, the Summer and Winter Deaflympics are sanctioned by the
International Olympic Committee (I0OC).
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Participation in the Deaflympics is restricted to persons who are deaf, defined as a hearing loss of at least 55dB in the
better ear. From the technical regulations the use of any hearing aid(s)/amplification or external cochlear implant parts
is strictly forbidden from the restricted zone area. The restricted zone area is from the time athletes enter on the whole
badminton courts hall area during the warm-up and competition period.

There are no special adaptations that are necessary for the players, and the rules are official rules governing by the
Badminton World Federation (BWF)

Table 3: Basic statistic parametars concerning match play at Deaflympic 2013.

MS WS MD WD MXD
Number of matches 101 66 40 32 58
Number of player/pairs 55 38 24 16 34
Average duration of the match (min) 26,03 24,57 26,12 22,25 23,78
Average duration in Group stage 23,05 21,54 23,3 20,29 20,78
Average duration match elimination stage 32,34 29,87 30,18 28,12 28,72
Shortest match duration (min) 14 12 14 12 12
Longest match duration (min) 56 62 57 48 51
Number of matches on three games / (%) 17 / (16%) 12/ (18%) 6/ (15%) 3/(9%) 13/ (22%)

Badminton at Special Olympics

The first International Special Olympics Summer Games were held in 1968. in United States. The movement of
Special Olympics starts in the 1950s and early 1960s, with initiative of Eunice Kennedy Shriver. The goal was to give
people with intellectual disability a chance to learn what they can do in sports and other activities, rather than what they
cannot do. Intellectual disability (or ID) is a term for person who has certain limitations in cognitive functioning and
skills, including communication, social and self-care skills.

According to the American Association of Intellectual and Developmental Disabilities, an individual has intellectual
disability if meets three criteria: IQ is below 70-75, there are significant limitations in two or more adaptive areas (e.g.
communication or self-care). Intellectual disability is term formerly known as mental retardation.

Badminton is on Special Olympics since 1995. and the rules are based on the BWF rules. Official events on Special
Olympics are: Individual Skills Competition, Singles, Doubles, Mixed Doubles, Unified Sports Doubles and Mixed
Doubles. Modifications in Laws Special Olympics can be for wheelchair athletes who will have the option of serving an
overhead serve area and the serving area is shortened to half the distance for Special Olympics wheelchair athletes. In
Special Olympics sports, athletes are formed in competition divisions according to ability level, age and gender. Special
Olympics athletes can participate in Unified Sports Badminton doubles and mixed doubles events. Unified Sports is
a unique programme that combines Special Olympics athletes and athletes without intellectual disabilities (partners).

In Individual Skills Competition athletes can compete in basic badminton skills. These skills include strokes, serves
and volleys. A player’s final score is getting from adding together the scores achieved in each of the event.

1. Hand Feeding , the feeder (usually the coach) holds five shuttles at one time in his/her arm and throws the shuttles,
one at a time, and athlete tries to hit the shuttles with his/her racket and is awarded one point each time he/she hits
the shuttle.

2. Racket Feeding (for overhead strokes), the feeder holds five shuttles and one at a time hits the shuttle high to the
athlete using an underhand stroke, and the athlete is awarded one point if he/she hits the shuttle.

3. The “Ups” Contest, the shuttle is repeatedly hit in the air by the athlete; the point is awarded for each hit within a
30-second time frame.

4. Forehand Stroke, the athlete stands two feet from the net with the feeder positioned on the opposite side of the net,
the feeder, using an underhand serve, hits the shuttle to the forehand side of the athlete, the athlete has five attempts
and receives one point for each successful forehand stroke that goes over the net and into the court.

5. Backhand Stroke, scored the same as the forehand stroke except that the feeder hits the shuttle to the backhand side
of the athlete.

6. Serve, the athlete has five attempts to serve from either side of the service court (underhand or overhand serve may
be used).
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Conclusions

The percentage of prevalence of the world’s population that have some kind of disability, estimated by WHO, in
past were around 10%, but today is about 15%. The goal of adapted sport is from this percentage to attract as many
people in sports activities. Disabilities as a term should focus on what persons can do, not the opposite, what he lost
with disabilities. The sport is definitely one of the way that person can self realized. Adapted sport is sport modified or
special created to meet the needs of individuals with disabilities. In Badminton sport there are just few modifications.
On Special Olympics there are more non competitive and more adapted elements. Deaflympic and Para Badminton is
competition oriented, with just few adaptations in Para badminton, like dimension of the court for wheelchair users. The
results from top badminton competition in 2013. like Deaflympic and Para Badminton World Championships shows some
matches on high competition level. Average duration of the mach was around 25 minutes (min 12 and max 62min). In
standard population, World Championship 2013, there was average duration around 40 minutes (min 17 and max 85min).
Percentage of matches on three games was around 15%, in standard population there are 25% respectively. It can be seen
lower participation in women disciplines at Para Badminton competition. With a popularization of the game, promoting
unique approach, with one governing body, better access to information, notification of the results of all competitions at
the same place (web page of BWF) will contribute to the further development of this part of the adapted sport. The aim
is to involve as many players in the system, promote badminton as a very accessible and adapted sport.
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Abstract

The objective of our study was the evaluation of the hydrotherapy programme, swimming abilities of subjects and the
importance of different rehabilitation techniques included in the rehabilitation programme. 236 people who attended the
National Rehabilitation Programme for people with muscular dystrophy, organised by the Muscular Dystrophy Association
of Slovenia, filled out the designed questionnaire with 32 variables. Hydrotherapy and swimming are besides individual
exercises in physiotherapy and therapeutic massage an important part of rehabilitation for people with muscular dystrophy.
People, who were not able to swim under water or were not able to dive, evaluate hydrotherapy as more useful part of
the rehabilitation procedure. Adaptation to water and learning effective self-rescuing techniques represent an important
part of hydrotherapy programmes for people with neuromuscular disorders.

Key words: swimming, muscular dystrophy, independent moving, rehabilitation programme

Introduction

Hydrotherapy can be essential for maintaining the best quality of life for the longest time possible and is seen as
a vital part of conventional medicine and patients are reimbursed by health insurance companies in many countries.
It is a highly effective form of therapeutic exercise for people with neuromuscular disorders. With other water-based
activities they are a vital health and society activity for people with neuromuscular disorders and also for their families.
In water they build confidence and promote mobility, particularly because water is an environment, where people with
neuromuscular disorders have a chance for completely independent movement. Furthermore, movement especially in
warm water gives a feeling of well-being and relaxation even if exercising is quite hard. Several studies report that
measurement improvement in the quality of daily living may be obtained in patients with neuromuscular disorders when
they receive physiotherapy in association with hydrotherapy (Cunha, Olivera, Labronici & Gabbai, 1996). The general
scope of rehabilitation programmes for people with neuromuscular disorders are the prevention of muscular weakness,
contractures, scoliosis, respiratory insufficiency, cardiac affection, nutrition disturbances, dependence on the help of
others, social isolation, physiological and other problems (Zupan, 2004). All problems also lead to reduced physical
activity and sedentary lifestyle (McDonald, 2009). Exercises in water are useful because of the physical effect of water.
Aquatic rehabilitation is currently used for people with neuromuscular disorders who have abnormal sensation, impaired
motor control or weakness, poor coordination, impaired balance or equilibrium reaction, decreased ability, abnormal gait
pattern, decreased endurance and depression or poor motivation (Rosen, 1999). Because of the characteristics of water
(density, viscosity, buoyancy, increased resistance, hydrostatic pressure and thermodynamics), water environment helps
patients achieve rehabilitation goal and also allow performing exercises that would normally be impossible on land (Zupan
& Plevnik, 2009). Becker (2009) explains that the most appropriate form of water exercise for people with neuromuscular
disorders suggest one-on-one therapies, respiratory training in water, watsu (an aquatic technique derived from shiatsu
massage and Bad Ragaz, a floating technique focusing on carefully controlled movement and breathing, and gently
progressive strengthening combined with aerobic exercise) and group warm water exercises. Reduced physical activity
is a consequence of progressive neuromuscular diseases, which negatively impact quality of life and health outcomes
(McDonald, 2002).

Methods

Sample of subjects

226 people, who participated in the rehabilitation programme for people with neuromuscular disorders, which was
organised by the University Institute of Rehabilitation of Slovenia and Muscular Dystrophy Association of Slovenia in
summer 2006, were included in our study.

54



Fundamental and Applied Kinesiology — Steps Forward

Table 1: Basic characteristics of the sample

Sample Males Females
Gender 226 113 (50%) 113 (50%)
Age (yrs)
<10 5 (2.1%) 3(2.7%) 2 (1.8%)
11-20 22 (9.9%) 14 (12.4%) 8 (7.2%)
21-30 21 (9.0%) 10 (8.8%) 11 (9.9%)
31-40 35 (15.0%) 19 (16.8%) 16 (14.4%)
41-50 38 (17.2%) 17 (15%) 21 (18.9%)
51-60 51 (23.2%) 25 (22.1%) 26 (23.4%)
61-70 31 (14.2%) 16 (14.2%) 15 (13.5%)
>70 21 (9.4%) 9 (8%) 12 (10.8%)
Diagnosis

Muscular dystrophy

Spinal muscular atrophy
Neuropathy

Myasthenia gravis
Amyotrophic lateral sclerosis
Friedreich's ataxia

Other

117 (51.8%)
39 (17.3%)
24 (10.6%)
5 (2.2%)
7 (3.1%)
7 (3.1%)
25 (12.0%)

64 (56.6%)
17 (15%)
8 (7.1%)
2 (1.8%)
4 (3.5%)
4 (3.5%)

14 (12.4%)

53 (46.9%)
22 (19.5%)
16 (14.2%)
3 (2.7%)
3 (2.7%)
3 (2.7%)
13 (11.5%)

Procedure and data analysis

All subjects completed a questionnaire after the programme was finished. The questionnaire was made up of 32
questions, which referred to the general characteristics of socioeconomic status, their health status, swimming behaviour
characteristics and their ability to swim. Data were analysed with SPSS RAW Statistics 20.0, using the method of
frequencies distribution and the t-test for differences between groups.

Results

For the purpose of evaluation swimming activities among other rehabilitation techniques, we compared different
rehabilitation approaches and classified them by their swimming abilities. The results show that people with better
swimming abilities (swimming under water, fear of swimming in deep water and head diving) evaluate swimming
activities as statistically significantly lower (Table 2).

Table 2: Evaluation of different rehabilitation techniques (M + SE)

All Swimming under water Fear of swimming in deep water Head diving

Yes 73.1% No 26.9% Yes 51.0% No 49.0% Yes 49.3% No 50.7%
Individual exercisesin -, g, 54 27+012 2.9+0.21 2.9+0.16 2.8+0.15 2.9+016 27+014
physiotherapy
Therapeutic massage 2.9+£0.09 2.9+0.10 3.0+£017 2.9+013 3.0+£0.13 2.9+£013 3.0+£012
Hydrotherapy 342011 3.5+0.13 3.0£018* 3.7£0.16 3.0 £0.14 *** 3.7+0.16 3.0 £0.14 *
Breathing exercises 3.5£0.10 33011 4.0+019 ** 3.3£0.14 3.7+014 3.210.14 3.7+£014*
Group exercises in 4.0+0.10 41+012 3.810.22 3.8+0.15 4.0+016 41+015 3.9+015
physiotherapy
Electrotherapy 4.4+0.09 45+011 441018 43+014 441013 43%013 4.6+012

* p<0.05, ** p<0.01, *** p<0.001; mark 1 represents the most important value

Body control and the ability to move independently in water is vital important for safe and effective movement. Table 3
shows the percentage of people with muscular dystrophy who can independently move in different body positions in water.
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Table 3: Independent movement in different positions in water

Yes No
Independent movement from supine to back position 49.3% 50.7%
Independent movement from lying on the back to sitting position 48.4% 51.6%

One half of the sample of subjects could independently move from supine to back position (49.3%) and from lying
on the back to the sitting position (48.4%).

Discussion and conclusion

Hydrotherapy and swimming activities are an important part of physical activity programmes as well as for
rehabilitation programmes for people with neuromuscular disorders. Inclusion in swimming activities offers a profusion
of new motor as well as sensory experiences that have an influence on emotional and social health. Many research studies
have demonstrated the efficacy of aquatic rehabilitation of individuals with neuromuscular disorders (Cunha, Oliveira,
Labronici & Gabbai, 1996; Rosen, 1999). Findings, that people with better swimming abilities evaluate the importance
of water activities as less important seems interesting for further discussion. Reasons for these findings could be in
the rehabilitation approach, namely, swimming activities were organised for groups with one general aim, to swim
independently. Other rehabilitation techniques offer more individual approaches and focus more on the improvement of
body functions. That could be a reason that people with better swimming abilities evaluate other rehabilitation approaches
as more important while individuals with worse swimming abilities evaluate swimming as more important. The first step
to swimming and other forms of movement in water is to overcome the fear of new environment. Swimming requirements
also include good breathing efficiency, technique and abilities. Variables as swimming under water and head diving
show that breathing as a vital part of those swimming abilities should be acquired. Breathing efficiency among people
with neuromuscular disorders is decreased. Efficient breathing programmes in water should be the first step to learning
how to swim as well as swimming promotion. The variable fear of swimming in deep water could present the care of
individuals for their safety because of their diminished body efficiency and motor abilities. As Becker (2009) explains,
the most appropriate form of water exercise for people with neuromuscular disorders is one-to-one therapy, which begins
with respiratory training in water. The suggested approach could offer possibilities for acquiring swimming abilities.
Acquired swimming abilities are the basis for safety and efficient swimming and can also effect more frequent swimming
activities. Other rehabilitation approaches can complete independent movement, which does not only impact body and
motor efficiency. It strengthens and develops emotional and social well-being.

References

1. Cunha, M. C., Oliveira, A. S., Labronici, R. H., & Gabbai, A. A. (1996). Spinal muscular atrophy type II (intermediary) and 111
(Kugelberg-Welander). Evolution of 50 patients with physiotherapy and hydrotherapy in a swimming pool. Arquivos De Neuro-
Psiquiatria, 54(3), 402—406.

2. Grange, R. W, & Call, J. A. (2007). Recommendations to Define Exercise Prescription for Duchenne Muscular Dystrophy.
Exercise and Sport Sciences Reviews, 35(1), 12-17.

3. Sveen, M. L., Jeppesen, T. D., Hauerslev, S., Keber, L., Krag, T. O., & Vissing, J. (2008). Endurance training improves fitness
and strength in patients with Becker muscular dystrophy. Brain, 131(11), 2824-2831.

4. Kilmer, D. D. (2002). Response to aerobic exercise training in humans with neuromuscular disease. American Journal of Physical
Medicine & Rehabilitation / Association of Academic Physiatrists, 81(11 Suppl), S148—150.

Zupan, A. (2004). Rehabilitation programs for people with neuromuscular disorders. Zdravniski Vestnik, 73, Suppl. II: 47-50.

Rosen, H. T. (1999). Development of an aquatic muscle test for persons with neuromuscular disorders. Master thesis. Washington:
San Jose State University.

7. Zupan, A. & Plevnik, M. (2009). Swimming and other Forms of Aquatic Exercise for People with Neuromuscular Disorders.
Ljubljana: Muscular Dystrophy Association of Slovenia: University Rehabilitation Institute — SOCA.

8. Becker, B. E. (2009). Aquatic Therapy: Scientific Foundations and Clinical Rehabilitation Applications. American Academy of
Physical Medicine and Rehabilitation, Vol 1, 859-872.

9. McDonald, C. M. (2002). Physical Activity, Health Impairment, and Disability in Neuromuscular Disease. American Journal of
Physical Medicine & Rehabilitation, Vol. 81, No. 11 (Suppl).

Acknowledgements

Authors would like to thank the Muscular Dystrophy Association of Slovenia for making this inquiry possible and also all persons
who participated in our study.

56



Fundamental and Applied Kinesiology — Steps Forward

EFFICACY OF A PROPOSED PROGRAM FOR THE DEVELOPMENT OF BASIC
MOVEMENTS TRANSITION FOR THE CHILDREN AGED 4-6 YEARS

Mousa Sarmad, Ahmed Rajua and Mohab Hamid

Abstract

The development of childhood stage the basic thing to be strong and healthy body to develop basic skills transition
in the future. And this the importance of research resorted fact basic movements are the basis for the preparation
of a healthy body movements based on valid and sound, and the aim of research is to identify the effectiveness of
the proposed program for the development of basic movements to transition children aged 4-6 years (childhood).
The subjects of the study were (40) children aged 4-6 years (chidhood), they have been divided in to two
groups — experimental and control, in the first group (experimental) they were practicing game by aspecial
method for development of basic movements transition, consisted of two training per week for six weeks.
Following the completion of the training program each subject was re-evaluated to determine change in total.
The results of this study that experimental group were trained in proposed program in basic movements transition
approbation more then control group in tradition way.

Key words: Efficacy, program, basic movements transition, childhood

Introduction

Childhood stage has a special nature in treating mental, psychological, social energies of children and where motor
is one of life supporters for child so, he can not live without it. Brining up child and developing his basic movements
transition depends on motor and through it he learns, grows and develops, therefore, it was necessary to confirm the
importance of the role of motor education in the educational process and especially with childhood. During its growth
and development an organism is most sensitive to the impact of various physical activities, which cause multiple changes
in morphological features and improved functional — motor abilities (Neljak, 2002). Regarding the fact that natural forms
of movement are less and less represented in everyday life, children should be first of all, taught to, run ,jump and leaping
in the correct way i.e. they should be movement, which is possible (Breslauer and Markovic 2011). Movements which
develop the child in this stage becomes important substrate for movement skills, in diverse sports activities in the future,
where it becomes easy to learn any skill (Rateb, 1990). The basic movements transition in childhood stage working to
develop the movements of the child and delivers to performance perfect for basic movements (Darwish, 1999).

The importance of research in the launch of a new form of motor programs and activities and follow the latest methods
for the development basic movements transition skills of children by employing basic movements of the child in the form
of practical. Researchers have noted the problem appear in the lack of interest in training programs and mobility for
children, which explains through a few of these programs and their vulnerability in keeping pace with the development
and scientific planning for pre-school programs which will reflect negatively on the children’s basic movements transition.

Methods

The aim of our study was to investigate the effectiveness of program for the development of basic movements transition
for the children aged 4-6 years (mean age = 5.1 years) on the sample of the (40) child. The research was conducted in
December 2013. The sample of the subjects was divided in two Groups experimental (20 child) and control group (20
child). Control group participated in the physical education classes (2 x 45 min a week), and experimental group used
the proposed program (program for the development of basic movements transition) (2 x 45 min a week). To establish
basic motor dimensions, 4 standard tests were used (Running 20m test), (One leg hop test), (jumping test), (Leaping test)
(Khyon, Y. 2007).
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Results

Table 1 shows Descriptive Statistics (M — Mean, SD — standard deviation, d — differences between final and initial
and t — test — calculate t value) for Experimental group

Table 1
Experimental Group
Variables
Initial final
D T
M SD M SD

Running 20m 17.45 1.84 8.7 1.174 -8.75 15.59
One leg hop 1.05 0.826 7.7 0.801 6.65 22.72
Jumping 1.9 0.852 8.45 0.999 6.55 19.95
Leaping 1.85 0.813 6.85 1.089 5.0 17.23

In the table (1) in experimental group , improvement in all measured variables is observable, in the test running 20
m there is a significant difference (-8.75) between initial and final for the interest of final selection, also in the other tests
(one leg hop, jumping and leaping).

Table (2) shows Descriptive Statistics (M — Mean, SD — Standard deviation, d — differences between final and initial
and t — test — calculate t value) for Control group.

Table 2
Control Group
Variables
Initial Final
D T
M SD M SD
Running 17.7 1.75 15.05 1.638 -2.65 9.67
One leg hop 1.25 1.118 415 1.089 2.9 8.54
Jumping 1.95 1.05 4.25 0.851 2.3 8.16
Leaping 1.8 1152 2.95 0.887 115 4.52

In the table (2) in control group, revealed no significant differences in the control group between the initial and final
measurement.

Table 3
VAR Diff T P (t)
20 m Running -6.35 14.09 100.0
Oneleg hop 3.55 11.74 100.0
Jumping 4.2 14.32 100.0
Leaping 3.9 12.41 100.0

Table (3) results of T-test analysis for final measurement between experimental and control groups.

The results of t - test analysis for final measurement between experimental and control groups of basic movements
transition test the following can be established; in the running 20m, one leg hop, jumping, leaping there is significant
differenc in results among from this research for experimental group in the final test.
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Discussion
The researchers found several results, including the presence of significant differences between the results of the tests
before and after the experimental group in the development of basic movements transition for the children aged 4-6 years.
The researchers also recommended the need for attention to physical education programs for children through evolution
and modern software to its importance in educating young people sound physical education.
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Abstract

Evidence suggests that strength training performed in a ballistic mode may lead to the development of dynamic
balance. The aim of this study was to determine the effects of lower leg ballistic strength training on the capacity of
maintaining balance in dynamic conditions. Twenty-four healthy Physical education students (mean = SD age 23.1 £1.7
years), with no history of neurological diseases or major orthopaedic lesions where included in the study. The subjects
were randomly assigned to a training (n=13) or control (n=11) group. All participants underwent dynamic balance testing
a weak before, and a weak after five weeks of unilateral ballistic ankle strength training. Dynamic balance testing
consisted of balancing with one leg on a moving platform in an anterior-posterior direction. Ballistic strength training of
plantar and dorsal foot flexors was performed unilaterally. Two-way analysis of covariance showed that the subjects of
the experimental group significantly increased their time spent in active balancing, from initial to final measurements,
compared to the control group (p= 0,001), but did not significantly decreased the number of contacts between the platform
and the floor, compared to the control group (p=0,069). The obtained results showed different effects of the implemented
ballistic strength training on different variables measuring dynamic balance. Based on the obtained results, it may be
assumed that ballistic strength training may differently influence a wide number of dynamic balance parameters. Such
results show that ballistic training is likely to cause adaptations to many neural elements that are involved in the control
of movement. Furthermore, strength training may affect movement execution during a single leg balance task, but this
effect may not be detected with certain variables. It is therefore suggested that investigators should use more than one
variable when assessing the effects of strength training on dynamic balance.

Key words: dynamic balance, ballistic strength training, ankle joint

Introduction

Evidence suggests that strength training performed in a ballistic mode may lead to the development of dynamic
balance. Ballistic strength training of the lower extremities has been demonstrated to enhance balance performances in
older adults (Raymond & Singh, 2008). Ballistic actions are characterised by high firing rates, brief contraction times
and high rates of force development (Zehr & Sale, 1994) which are also typically seen in dynamic postural control tasks
(Gruber et al., 2007). Therefore, ballistic training, except for developing explosive strength, is increasingly used for the
development of balance (Schubert et al., 2008). Ballistic strength training and balance training may lead to very similar
effects, but via different mechanisms of neuromuscular adaptations (Zehr and Sale, 1994; Behm, 1995; Bruhn, Kullman
and Gollhofer, 2004; Beck et al., 2007; Taube, Gruber and Gollhofer, 2008). Balance and ballistic training may led to
a series of changes in the neuromuscular function, which can be of neural or morphological nature (Falvo et al., 2010;
Taube, Gruber and Gollhofer, 2008). One of the often cited evidence of neural adaptation to ballistic training is the early
change in postural control while standing on one leg (Gollhofer et al., 2000). Studying the effects of ballistic training on
dynamic balance seems essential to determine the potential mechanisms of neuromuscular adaptations that are in the
background of dynamic postural control as well as the introduction of science-based methods of ballistic training in the
field of sport, recreation and rehabilitation exercise or kinesitherapy. The aim of this study is to determine the effects of
lower leg ballistic strength training on the capacity of maintaining balance in dynamic conditions.

Methods

Twenty-four healthy Physical education students (mean + SD age 23.1 +1.7 years), with no history of neurological
diseases or major orthopaedic lesions where included in the study. The subjects were randomly assigned to a training
(n=13) or control (n=11) group. All participants underwent dynamic balance testing a weak before, and a weak after five
weeks of unilateral ballistic ankle strength training. Dynamic balance testing was performed on a moving platform
in an anterior-posterior direction. The subjects were asked to balance with one leg for the duration of 30s. After oral
instructions, subjects tried the task once. The extracted variables were the percentage of time spent actively balancing
the platform (Time) and the number of contacts between the platform and the floor (Contact). The task was performed on
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both legs. Since strength training was performed on one leg (the non-preferred leg), only the results for the trained leg are
presented in this paper. Ballistic strength training of plantar and dorsal foot flexors was performed unilaterally. Only the
non-preferred leg was trained. The preferred leg was assessed by asking the participants to choose the leg with which they
would precisely kick a ball as far as possible (Beynnon et al., 2000). Subjects of the training group performed 20 sessions
(five weeks/4 times weekly) of unilateral plantar and dorsal maximal ballistic strength training of the non-preferred leg
on an appositely designed dynamometer. During training subjects were encouraged to alternatively perform maximal
plantar and dorsal foot flexion “as explosive and strongly as possible”, therefore stressing explosive force production. The
training load progression is presented in table 1. Descriptive statistics where calculated for all variables in two sessions
(Pre- and Post- training). Since dynamic balance testing included three trials the best of the three performed trials was
taken in consideration for further analysis. The differences between the initial and final testing in the measured variables
for the training and control group separately, was calculated by means of a paired sample t-test. The change in each of
the dependent variables in the experimental group and the significance of intergroup differences was analyzed using
two-way analysis of covariance (group x time) with repeated measures on one factor (time). The level of significance
was set at p <0.05.

Tablel: Training load progression and figure of the training situation

Week Task N. of contractions Duration of the contraction N. of sets
Week 1 Plantar and dorsal foot flexion 5 3 sec 3
Week 2 Plantar and dorsal foot flexion 6 3 sec 3
Week 3 Plantar and dorsal foot flexion 5 3 sec 4
Week 4 Plantar and dorsal foot flexion 6 3 sec 4
Week 5 Plantar and dorsal foot flexion 6 3 sec 5

Results

T-test for dependent samples showed an improvement in dynamic balance in the experimental group for both the
measured variables (% of time spent actively balancing the platform and the number of contacts between the platform
and the floor) (p <0,01) (Table 2). However, two-way analysis of covariance showed that the subjects of the experimental
group significantly increased their time spent in active balancing, from initial to final measurements, compared to the
control group (p= 0,001), but did not significantly decreased the number of contacts between the platform and the floor,
compared to the control group (p= 0,069) (Table 3). The obtained results showed different effects of the implemented
ballistic strength training on different variables measuring dynamic balance.

Table 2: Descriptive data for initial and final testing (arithmetic mean + standard deviation) and the results of t-test for dependent
samples, for the measured variables describing dynamic balance (% of time spent actively balancing the platform and the number of
contacts between the platform and the floor)

CONTROL GROUP TRAINING GROUP
Variable Initial Final Pre/post Initial Final Pre/post
(Arit. mean + SD) (Arit. mean = SD) t-test (p) (Arit. mean = SD) (Arit. mean = SD) t-test (p)
Time (%) 58,38 + 8,02 61,70 £ 7,24 ,047 60,73 £9,92 70,88 £ 8,65 ,000
Contact (n) 18,64 + 5,36 17,08 + 10,16 ,440 21,71 £ 5,50 14,36 £ 5,07 ,000

Table 3: Changes in the measured indicators of dynamic balance (% of time spent actively balancing the platform and the number of
contacts between the platform and the floor), for the experimental groups, analyzed by mean of a two-way analysis of covariance.

Variable RANCOVA F P Group (Arit. rlnnelztallil +SD) (Arit. rrII:g:: +SD)
Time 6,17 0,018 CONTROL 58,38 + 8,02 61,70 + 7,24
Time (%) Time*Covariation 1,52 0,226 TRAINING 60,73 £9,92 70,88 + 8,65
Time*Group 8,91 0,001
Time 0,64 0,429 CONTROL 18,64 + 5,36 17,08 £ 10,16
Contact (n) Time*Covariation 0,20 0,655 TRAINING 21,71 +5,50 14,36 £ 5,07
Time*Group 2,89 0,069
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Discussion and conclusions

The main finding of this study is the fact that the subjects of the experimental group significantly increased their
time spent in active balancing, from initial to final measurements, compared to the control group, but did not significantly
decreased the number of contacts between the platform and the floor, compared to the control group. The obtained results
showed different effects of the implemented ballistic strength training on different variables measuring dynamic balance.
It may be assumed that the subjects of the experimental groups spent more time actively balancing the platform after the
training period, because the contacts between the platform and the floor were shorter than those registered in the initial
testing protocol. However, since the duration of each contact, as well as the overall duration of the contacts between the
platform and the floor was not measured, this assumption may not be confirmed by data. Based on the obtained results,
it may be assumed that ballistic strength training may differently influence a wide number neuromuscular mechanisms
supporting the capacity of maintaining balance in dynamic conditions. It may therefore diversely affect different dynamic
balance parameters. Ballistic actions are characterised by high firing rates, brief contraction times and high rates of
force development (Zehr & Sale, 1994) which are also typically seen in dynamic postural control tasks (Gruber et al.,
2007). The measured improvement in dynamic balance performance found after ballistic ankle strength training is in
line with previous knowledge. Ballistic strength training of the lower extremities has been demonstrated to enhance
balance performances in older adults as well as in athletes (Raymond & Singh, 2008; Schubert i sur., 2008). However,
previous data about balance performance improvement as a consequence of strength training has been contradictory
(Raymond & Singh, 2008; Gruber et al., 2007). One possible reason for contradictory result is the wide range of different
types of training used in previous investigations (i.e. isometric strength training, eccentric isokinetic training or ballistic
strength training) (Orr et al. 2008; Raymond & Singh, 2008). However, such discrepancies may indicate that a number of
neuromuscular adaptations interact to determine the nature of transfer from resistance training to functional movements.
Ballistic actions are present in everyday tasks and they cause numerous specific neuromuscular adaptations that may be
linked with dynamic postural control (Caroll, Riek & Carson, 2001). For example, antagonist co-contraction increase
with movement speed and this seems to be a function of movement strategy. In line with that, increase in joint angular
velocity, as in ballistic movements, causes a marked increase in the electromyographic (EMG) activity of antagonist muscles
acting at the joint (Zehr and Sale, 1994). The functional significance of this observed antagonist co activation during
ballistic movements may be to prevent injury and maintain joint integrity, thus balance. Those may be the reasons why
the implemented ballistic ankle strength training improved the capacity of maintaining balance on a moving in dynamic
conditions. In conclusion, the found dynamic balance enhancement after ballistic strength training is probably due to the
similarity of the neurophysiologic mechanisms that sub serve ballistic movement and balance performance. However, the
obtained results showed different effects of the implemented ballistic strength training on different variables measuring
dynamic balance. Ballistic training is likely to cause adaptations to many neural elements that are involved in the control
of movement. Furthermore, strength training may affect movement execution during a single leg balance task, but this
effect may not be detected with certain variables. It is therefore suggested that investigators should use more than one
variable when assessing the effects of strength training on dynamic balance.
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Abstract

It has been shown that Kinesio Taping might have some small clinically important beneficial effects on range of motion
and strength but the results are not conclusive and the exact mechanisms by which it would achieve expected results have
not been fully elucidated. Therefore the aim of this study was to test if Kinesio Taping influences maximal isometric
strength of the trunk. Twelve healthy young participants were recruited for the crossover, placebo controlled study. In the
experimental condition the tape was applied over the paravertebral muscles and placebo condition was sham application
of the tape transversally over the lumbar region. Participants performed three repetitions of maximal isometric exertions
in the direction of trunk extension, trunk flexion and trunk lateral flexion before and one hour after Kinesio Taping and
placebo application. Results showed no statistically significant effects of tape application on maximal isometric strength
in any of the measured voluntary actions. There was no difference between Kinesio Taping and placebo condition and
no significant interactions either. We can conclude that application of Kinesio Taping over lumbar region does not seem
to affect the isometric strength of the trunk in young healthy population. In the future, additional studies in low back
pain patients would be encouraged.

Key words: taping, physical therapy, muscle performance, low back

Introduction

Muscle strength is a key component of sport performance and one of the main goals in rehabilitation. In order to
improve performance in sport or rehabilitation several intervention techniques have been applied. For example, cutaneous
stimulation to enhance muscle contraction has been used but the effects of this stimulation are not long lasting with
cessation of effects within 15 to 30 minutes after the treatment (Huang et al., 2011). It has been suggested that application
of adhesive elastic tape might assure sufficient cutaneous stimulation with potentially longer lasting effects. Therapeutic
Kinesio Taping (KT) method is in practice used for treatment of various musculo-skeletal conditions. The tape has been
designed to allow for a longitudinal stretch of 55 — 60% of its resting length. This mimics the qualities of the skin and
after approximately 10 minutes the client will generally not perceive there is a tape on his/her skin (Kase et al., 2003).
The method was first introduced by Kenso Kase to mechanically support the movement and to enhance sensory input to
mechanoreceptors. In a recent meta-analysis about effects of KT in treatment and prevention of sport injuries, Williams
et al. (2012) included both studies on patients and on healthy population. They concluded that KT might have some
small clinically important beneficial effects on range of motion and strength but most likely only trivial effects on pain
perception. On the contrary, recent review by Kalron and Bar-Sela (2013) concluded that there is not enough evidence
connecting application of KT and improvement of strength, therefore further research is needed.

The mechanisms by which KT would achieve expected results have not been fully elucidated. According to the
founder of the KT the tape can be applied in two conceptually different ways as regards to the direction of the application
and the amount of the stretch of the tape during its application. This way, KT is thought to facilitate or inhibit muscle
function via cutaneous stimulation. To facilitate muscle function the tape should be applied with moderate (25-50% of
the available) tension in the direction from origin to insertion and to inhibit muscle function the tape is applied in the
opposite direction with very light (15-25% of the available) tension (Kase et al., 2003).

Some previous studies showed that application of KT can improve grip strength and knee extensors’ power (Williams et
al., 2012). Application of KT over lumbar region have the potential to improve trunk extensors endurance (Castro-Sanchez
et al., 2012) but the effects on trunk strength have not been reported. Therefore the aim of this study was to investigate
the effects of KT application on maximal isometric strength of trunk muscles. We hypothesized that application of KT
will improve isometric trunk strength in the direction of muscle extension but will have no effect on trunk flexion and
lateral flexion.
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Methods

In the present study 12 active University students were recruited (4 female and 8 male, [Mean + Standard Deviation]
23.4 + 3.5 years, 180.6 + 8.5 cm and 74.8 £ 13.1 kg). Participants were healthy individuals and had no history of low
back pain in the last 6 months. They also had no known neurological disorders or sensory deficits. Measurements were
performed in a randomized, placebo controlled cross-over study design. The participants underwent two study conditions,
namely KT and PL condition. The participants were blinded of KT or PT condition and were randomized into KT or PT
condition in a counterbalanced order. After explaining the purpose and potential risks of the study, a written informed
consent was obtained. The study was approved by the National Medical Ethics Committee.

In the KT condition three “I” stripes of elastic tape (Darco International, Inc., Huntington, USA) were placed in
parallel with the goal of muscle facilitation. One stripe was placed from the line between left and right posterior superior
iliac spine to procesus spinosus of 12t thoracic vertebrae in a neutral standing position.

This distance was first measured and then reduced by 25% to determine the resting length of the tape and consequently
get near to 50% of the available 50-60% stretch of the tape when applied. On both ends 3 to 5 cm of the “I” stripe was
applied without tension. The other two stripes were placed 4 cm laterally from the first stripe with the same length and
tension (Fig. 1 A). In PT condition a single 20 cm “I” stripe with no tension was placed transversely at level of the 3rd
lumbar vertebrae (Fig. 1 B). Participants were naive about the KT method and it was explained that they are receiving
two types of therapeutic taping applications. All taping was applied by a single person trained in KT method.

Figurel: Kinesio tape (a) and placebo (B) application was placed over lumbar region. In both conditions maximal isometric strength
was measuremed (C).

Participants performed three repetitions of maximal isometric exertions in the direction of trunk extension, trunk
flexion and trunk lateral flexion before and one hour after KT and PL application (Fig 1. C). Measurements were performed
in standing position. To measure trunk extension strength the participant was fixated with the padded belt over the anterior
superior iliac spine. The force sensor (PW10AC3 200 kg, HBM, Nemcija) was placed behind the padded support at the
height of the participant's shoulder blades, just below the spinae scapulae. To measure trunk flexion the participant was
facing the padded support that remained at the same height as for extension measurement. The fixation belt was placed
over the spina iliaca posterior superior. For both side flexion measurements participant was turned sideways touching
the padded support with the shoulder and pelvis fixation just above the trochanter major. The best result out of three
repetitions was used in further analysis.

SPSS 18.0 (SPSS Inc., Chicago, USA) was used for statistical analyses. Descriptive statistics were calculated for all
variables and reported as mean (+ standard errors). Kolmogorov-Smirnov test showed normal distribution of the data. Two
way repeated measures analysis of variance (ANOVA) was used with repeated measures on condition (PT and KT) and
on time (pre application and post application) (condition (2) X tape application (2)). The level of statistical significance
was set at p < 0.05.
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Results

All recruited participants (n = 12) completed the study. For both the KT and PT condition there was no significant
difference in baseline measurements. We found no statistically significant effects of tape application on maximal isometric
strength in direction of trunk extension (F(1,11) = 1.672, p =0.22, n2 = 0.132), trunk flexion (F(1,11) = 0.02, p = 0.90, n2
= 0.001), right lateral flexion (F(1,11) = 0.09, p = 0.77, n2 = 0.008) or left lateral flexion (F(1,11) = 0,07, p = 0.796, n2 =
0.006). There were also no differences between KT and PT condition (F1,11 <1.89, p> 0.20,2 < 0.15) and no significant
interactions (F1,11 < 1.81, p > 0.21, 12 < 0.14) in any of the measured directions (Fig. 2).

Figure 2: Results of isometric strength measurements in the direction of trunk extension, flexion, right lateral flexion and left lateral
flexion; before (PRE) and one hour after (POST) tape (Kinesio (KT) and placebo (PL)) application.

Discussion

The aim of this study was to investigate the effects of KT application on trunk maximal isometric strength in young
healthy participants. In contrast to hypothesis the taping application did not affect isometric strength in any of the measured
voluntary muscle actions in young healthy population. There were also no differences between KT and PL application.

Results are in contrast with previous 5 out of 6 studies included in the meta-analysis by Williams et al. (2012) that
have shown significant changes in strength. Most of the researches included in this review were performed on upper
extremities, evaluating grip strength in healthy population and in participants with shoulder impingement syndrome.
Two studies were analyzing leg strength, showing potentially beneficial effects on quadriceps eccentric and concentric
muscle strength. Both studies presenting positive effects on quadriceps strength were evaluating strength in dynamic,
isokinetic conditions. In the present study, strength was measured in static conditions which could potentially result in
the absence effect of KT on skin proprioceptors and potentially insufficient input for changes in force producing capacity.

KT is hypothesized to improve muscle strength by producing pull on the fascia, which may stimulate increased muscle
contraction or by improved muscle activation and better muscle alignment (Williams et al., 2012). In contrast with taping
of forearm where some changes in muscle alignment would be possible it is not expected in taping application used in this
study. The placing used in this study followed recommendations from Kase et al. (2003) and was also used in a previous
study on low back pain by Paoloni et al. (2011). In general there is also little agreement in KT placing between different
studies (Kalron and Bar-Sela 2013) which might be one of the reasons for inconclusive results of previous studies.

The present study is, to our knowledge, the first to investigate the effects of KT on maximal strength of trunk muscles.
Previous study of KT application over lumbar region from Castro-Sanchez et al. (2012) noted improved functional scores
on Roland-Morris functional scale and Oswestry score after one week of tape in situ. After treatment with KT application
for one week they also found reduction in pain and improved trunk muscle endurance. Both pain reduction and better
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muscle endurance at 4 week follow up remained significantly different when compared to the control group. Similarly,
Paoloni et al. (2011) investigated effects of KT application and exercise program on low back pain. He found similar
reduction of pain in exercise group and in KT application group. Further, only exercise group reported improvements in
Roland-Morris scores but KT group have shown no improvements which is in contrast with findings from Castro-Sanchez
et al. (2012). In the present study participants were pain free. We assume that, some potential strength improvement
might be expected in low back pain patients. Reduced strength is often seen in low back pain population which might,
among other, result from changed sensory input. In this population alleviation of pain from KT application shown in
previous studies (Castro-Sanchez et al., 2012, Paoloni et al., 2011, Williams et al., 2012) might have some indirect effects
on maximal force production capacity.

There are some limitations of this study. The effect of KT were measured 1 hour after the application, therefore we
might miss out potential immediate effects of KT. On the other hand if the effects would not last for an hour its clinical
and practical value would be questionable. A small sample size is another limitation of the present study that was partially
mitigated by the use of repeated measures design. Only active young healthy participants were recruited in present study
therefor the results cannot be extrapolated on elderly, inactive population or persons with back pathology. Therefore
further research is needed to investigate effects of KT in these specific populations.

Conclusions

Application of KT over lumbar region does not improve isometric strength of trunk muscles in young healthy
population and therefore no performance improvements would be expected. Future research in population with reduced
trunk strength due to pathology or inactivity would further disclose the eligibility of KT use in rehabilitation.
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Abstract

Cerebrovascular disease is the third most frequent cause of death worldwide and the most frequent cause of permanent
disability. Modification of lifestyle and risk factors treatment in the world has led to the reduction of cerebrovascular
disease incidence and mortality of stroke. The economic burden is tremendous as well as influence on private and
social life, since many stroke survivors require chronic care and long-term institutionalization. Cerebrovascular disease
prevention begins with recognition of its risk factors as soon as possible, even in young, at first site healthy population,
because most of people have multiple cerebrovascular disease risk factors which are unrecognized for a long period
of time. Therefore it is of great importance to recognize all of the cerebrovascular disease risk factors and to educate
population how to control them.

Key words: cerebrovascular disease, modifiable risk factors, non modifiable risk factors, life style

Introduction

Cerebrovascular disease risk factors have been classified as traditional and novel (hyperhomocysteinemia,
hypercoagulable states, and select biomarkers), and modifiable and non modifiable. Non modifiable risk factors are: age,
gender, race/ethnic, genotype, previous myocardial infarction, TIA or stroke and modifiable risk factors are: diabetes,
hyperlipidemia, arterial hypertension, atrial fibrillation, coronary and or peripheral artery disease, obesity, physical
inactivity, stress, alcohol consumption, and smoking (Whisnant JP. 1997)

Atherosclerosis is a central pathomorphological mechanism which leads to narrowing of arterial walls throughout the
body as well in brain causing cerebrovascular disease. Atherosclerosis is thought to be result from chronic inflammation
and injury to the arterial wall in the peripheral or coronary vascular system. In response to endothelial injury and
inflammation, oxidized lipids from LDL (low density lipoproteins) particles accumulate in the endothelial part of the
vessel wall. Angiotensin II may promote the oxidation of such particles. Monocyte than infiltrate the arterial wall and
differentiate into macrophages, which accumulate oxidized lipids to form foam cells. Once formed, foam cells stimulate
macrophage proliferation and attraction of T-lymphocytes. T-lymphocytes in turn, induce smooth muscle proliferation in
the arterial walls and collagen accumulation. The net result of the process is the formation of a lipid-rich atherosclerotic
lesion with a fibrous cap. Rupture of this lesion leads to acute vascular infarction, this ruptures and bleeding into the
plaque are more frequent in diabetic patients (diabetic patients have higher perioperative risk for carotid endarcterectomy
as well). In addition to atheroma formation, there is a strong evidence of increased platelet adhesion, hypercoagulability,
impaired nitric oxide generation and increased free radical formation as well as altered calcium regulation in diabetic
patients (Sacco RL. 1998)

Hypertension is the most prevalent modifiable risk factor for stroke with a prevalence of about 30% in modern western
countries. The prevalence of hypertension increases with age, The Framingham Heart Study investigators reported the
lifetime risk of hypertension to be approximately 90% for men and women who were non-hypertensive at age 55 or 65 years
and survived to ages 80—85 years old. A meta-analysis of one million adults enrolled in 6 observational studies concluded
that death from ischemic heart disease and stroke increases. Progressively and linearly with systolic blood pressure levels
as low as 115 mm Hg and diastolic 75 mm Hg upward. This study also found that for every 20 mm Hg systolic or 10
mm Hg diastolic increase in blood pressure there is a doubling of mortality from both ischemic heart disease and stroke.
The authors suggest a 10 mm Hg reduction in systolic or a 5 mm Hg reduction in diastolic blood pressure would result
in a 40% lower risk of stroke death and a 30% lower risk of death from ischemic heart disease or other vascular death.

Several large randomized trials of statins have demonstrated reduction of stroke risk associated with lowering lipid
levels. However, observational prospective studies have not found a consistent relation between cholesterol levels and
incidence of stroke. When evaluating pathomorphological mechanisms of atherosclerosis, the beneficial effects of statins
on stroke risk reduction may be mediated by additional mechanisms of action such as improvement of endothelial function
(regulation of heart function, blood pressure, and hyperglycemia), antioxidant properties, inhibition of inflammatory
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responses, immunomodulatory actions, and stabilization of atherosclerotic lesions. Although the agent used, and the dose
has varied across studies, the results have been consistent, showing stroke relative risk reduction ranging approximately
from 10 to 50%. (Whisnant JP. 1996)

Diabetes is chronic illness that requires continual medical care and patient self management education in order to
prevent acute complications and to reduce the risk of long-term complications. Of patients who suffered stroke, a large
proportion either has or is later diagnosed with diabetes (16-24%). Patients with diabetes are at 1.5-3 times the risk of
stroke compared with general population and associated mortality and morbidity is greater than in those without this
underlying condition. Even patients with metabolic syndrome component have a 1.5 fold increased risk of stroke. This
is primarily due to increased proatherogenic risk factors-abnormal plasma lipid profiles, hypertension, hyperglycemia.
However, other pathological features associated with diabetes, such as insulin resistance and hyperinsulinemia, also
lead to atherosclerotic changes in extracranial and intracranial vessels independently of glycemia or other attendant
risk factors. This is particularly expressed in smaller cerebral vessels increasing the incidence of both- overt and silent
lacunar infarctions.

Mainstay of the mental health is the control of the conventional cerebrovascular risk factors, practice of physical
activity, and healthy nutrition, stress management and mental stimulation. Stress management is important, because
stress has shown cytotoxic properties. Prolonged stress damages the hippocampus which is engaged in memory and
learning. We must learn how to cope stress with daily relaxation techniques, a personal exercise program, pertinent life
style changes, a healthy diet, good sleep and appropriate nutritional habits. (Kiely DK. 1993)

Physical activity is of great importance because it activates all of the regulatory mechanism of glucose and lipid
metabolism, as well as better function of systemic and cerebral circulation with better free radicals elimination. Also with
its central mechanisms (endofines and brain deriven neurotrophic factor production increase) it enhance mental state of
the individual, rise positive emotiones as well as improves heart and sceletal muscles metabolism.

Mediteranian diet with reduction of saturated fats and polysaharides, full of polyunsaturated fats (fish) as well as
fruits and vegetables full of antioxidants should be a part of cerebrovascular disease prevention. (Demarin V. 2006)

In order of better and faster evaluation of stroke risk factors the Framingham Stroke Risk Profile (FSRP) was developed.
Authors of the FSRP were using data from 36 years follow up in the Framingham cohort and has been validated in other
cohorts. The FSRP provides sex specific estimation of the probability of stroke using clinical information. (Kiely DK. 1993)

According to these results University Department of Neurology Stroke prevention unit UHC Sestre milosrdnice has
developed general questionary for evaluation of cerebrovascular disease stroke factors evaluation and stroke risk estimation.

In young population, especially professionals who will be involved in different kind of physical activities (preventive
or curative) after leaving Faculty, there should be high level of awareness about cerebrovascular risk factors and how to
modify them.

Methods

We included in the study 77 students volunters (45 men and 32 women) of the 10" semester Faculty of Kinesiology
(modul Kinesitherapy) University in Zagreb. We evaluated cerebrovascular disease risk factors according to the
standardized questionary for general population. Risk factors were evaluated separately and at presented as sum at
the end of a questionary. Questionary is divided into two sections- non modifiable risk factors-age, sex, family history
and modifiable risk factors- body weight, blood pressure, increased lipids in serum, increased glucose in serum and/or
diabetes mellitus in family, atrial fibrillation, alcohol consumption, smoking, physical activity, stress. Individual results
were compared with standardized categories: 6-15 low risk, 16-21 good result but correction of cerebrovascular risk
factors and follow up is needed, 22-29 obligatory good physical exam and laboratory work up according to protocol for
cerebrovascular disease, 30-39 increased risk, 40-50 high risk ,>51 very high risk- last 3 categories should perform all
laboratory work up for cerebrovascular disease as soon as possible and should be followed up regularly. Student test will
be applied for evaluateing different groups. Statistical significance was set for P value <0,05.

Results

All students had score less than 21. In the group 0-15 were 67 students, while in the group 16-21 were 10 students.
Number of students according to individual CV risk is presented in table 1. Most of the students have low risk and are in
the group 0-15 points mostly with result from 3-10 points, there is also in these group decreasing trend of student number
with increase of the CV risk total value. There is a minority of students in the group 16-21 points with also decreasing
trend of student number with increase of the CV risk total value.
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Table 1: Number of students for each CV risk estimation value

In table 2. are presented total value for each category, average for each CV risk estimation result as well as standard
deviation. For each category student were very low at risk estimation level for modifiable and non modifiable risk factors,
but some of the modifiable risk factors are higher than it should be expected- lipid and glucose serum levels as well as
other life style habits- smoking, alcohol as well as stress and lower level of physical activity during attending lectures (in
these groups is also high standard deviation shoving high variability in results for each group).

Table 2: Presentation of total value, average and standard deviation for each modifiable and non modifiable risk factor in the
questionary

Discussion

Results of our study have shown that students who were evaluated have high level of awareness about healthy life
style and results have shown that they have low level of modifiable as well as nonmodifiable cerebrovascular disease
risk factors. There was no statistically signifacnt difference all cerebrovascular risk factor between different men and
women, only sex was individual cerebrovascular risk factor for increase of stroke in men (according to large clinical
studies published before) and therefore it was not specially important in our study. Family history was one of the most
important nonmodifiable CV risk factors therefore it is of great importance to evaluate personal anamnesis even in young
people, at first sight healthy people, because some data from anamnesis such as cerebrovascular disease or diabetes
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mellitus are multiplying CV risk. Students often have no time for proper diet during the day full of lectures at different
sites, and most of them are consumers in public restaurants and therefore their diet is not regular as well as balanced.
In our interview with students after CV risk factor estimation we found out that these are the main reasons of increased
lipids and sugar values which were not expected in this population. Also watching TV and tendency to sedentary way of
life, alcohol consumption and smoking are bad life style habits of modern societies and these habits are present also in
our evaluated population. We can conclude that our evaluated population in general has low CV risk values, especially
modifiable risk factors which can be modify more with consecutive CV risk further decrease. Further actions should
be at general improvement of meals served in public restaurants. Previously mentioned bad life style habits are present
only in minority of students and with minimal effort they can correct them and minimize their CV risk. In conclusion
we have students with low CV risk scores and with high level of conscience about healthy life style and prevention of
CV disease in their cases, as well possibility to counsel others how to improve their life styles and prevent CV disease.
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CLASSIFICATION PROCESS OF ATHLETES WITH
INTELLECTUAL IMPAIRMENT IN ATHLETICS: A REVIEW

Tea Cisi¢

Faculty of Kinesiology, University of Zagreb, Croatia

Abstract

The purpose of this paper is to review recent progress that has been done in Paralympics by re-including athletes with
learning disabilities in three sports: athletics, swimming and table tennis. The focus is on a specific classification procedure
used in athletics, which is viewed from interdisciplinary aspect by taking into account the needs and characteristics of
athletes with intellectual impairment (II), all to provide guidelines for future development of classification process.

The International Paralympic Committee (IPC) has come up with a new battery of tests that are used to determine
whether an athlete’s II has an influence on his/ her performance in sport. After Sidney’s cheating scandal, which caused
withdrawal of athletes with II from Paralympics, much research has been done to ensure new classification system. The
purpose of classification is to promote sport for people with disabilities by diminishing the effect of eligible impairment
on the competition result. In order to achieve this, classification process (1) determines eligibility criteria by defining
type and severity of impairment, and (2) uses methods to classify impairments towards the level of activity restriction
caused by the same impairment.

Athletes now have to pass primary eligibility check that is done by International Federation for Para-Athletes with
an Intellectual Disability (INAS), and Sport-specific classification done by the IPC. New classification evidence-based
system that is now rigorous and comprehensive, enabled this impairment class to re-enter the London 2012 Paralympics
by proving that intellectual impairment has an impact on sports performance. In athletics, three disciplines are currently
present: long jump, shot put and 1500m. Sport classification consists of: (1) Sport Cognition Test battery that checks
components of intellectual functioning important in sport settings, (2) Sport-specific assessment that measure the athlete’s
tactical abilities and (3) Observation at competition.

Although the primary goal of re-inclusion has been achieved, there is still a lot to do. Research should focus on
comparing able-bodied athletes to athletes with II on a larger and international sample, with the aim of developing more
reliable and standardized tests that are easily explainable and applicable. Furthermore, other sports should be included
and subclasses should be considered.

Key words: athletes with learning disabilities, Paralympic classification, INAS, sport intelligence
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DOES SINGLE TEST REFLECT TRUE PELVIS POSITION AND HELP TO
DETERMINE ITS RELATIONSHIP WITH THIGH MUSCLES LENGTH?

Vilma Juodzbaliene!, Ginas Cizauskas?, Giedre Jurgelaitiene' and Milda Bilinauskaite?

Lithuanian Sports University, Lithuania
2Kaunas University of Technology, Lithuania

Imbalance of biomechanical system of the body leads to many complications, such as abnormal posture, altered spinal
curves and lower cross syndrome. Accurate, reliable, safe and low cost tools are needed for musculoskeletal assessment.
Visual observation provides non quantitative and sometimes controversial information about pelvis position or the lumbar
lordosis size. The evidence regarding relationship between pelvis position, lumbar lordosis size and thigh muscles length
found in scientific literature are controversial.

Purpose: to determine accuracy of the clinical test for the pelvis position and establish correlation between length
of the thigh muscles, pelvis position and lumbar lordosis size.

Methods: 27 healthy subjects 21 to 28 years of age volunteered in the study. Subject exclusion criteria: abnormal
BMI, athletes, present scoliosis, leg deformation, leg length difference greater than lcm, neuropathy, diabetes mellitus,
systemic musculoskeletal and vestibular disorders, sacroiliac joint dysfunction, injury of spine and lower extremities.
Pelvis position and lumbar lordosis size of the subjects were examined visually by experienced physiotherapist, using
digital photography and AutoCAD program, also movement analysis program (SIMI motion). Subjects were divided into
two groups: I — individuals with neutral pelvis position, I — individuals with tilted forward pelvis position. The length
of the anterior and posterior thigh muscles was measured using goniometry and clinical tests. The distribution of neutral
and tilted pelvis positions determined using different tests and correlation between length of the thigh muscles, pelvis
position and lumbar lordosis size were established.

Results: 40.7 percent of pelvis position was recognized as neutral and 59.3 percent as tilted forward after visual
examination was performed, analogically 37 and 63 percent analyzing digital photography and AutoCAD program data,
74.1 and 25.9 percent using movement analysis program.

Conclusions: Single clinical test i.e. visual examination even performed by experienced physiotherapist not always
reflects true pelvis position and may not help to make reliable clinical decision about thigh muscle length as main
contributing factor for the change of pelvis position.
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DESCRIPTION OF THE MAINTENANCE BALANCE AND WALKING
PATIENTS WITH LESIONS OF ANTERIOR CRUCIATE LIGAMENT
KNEE JOINT IN THE PREOPERATIVE PERIOD

Irina Roy, Andrey Rusanov and Olga Rusanova

Institute of Traumatology and Orthopedics NAMS of Ukraine;
National University of Physical Education and Sport of Ukraine

Abstract

Based on initial biomechanical characteristics of maintaining balance obtained in the course of the balancing test
in patients identified violations load distribution of the lower extremities with lesions anterior cruciate ligament of the
knee joint.

Key words: anterior cruciate ligament of the knee joint, balance training, stabilography, physical rehabilitation

Statement of the problem. Analysis of recent research and publications. As the knee is one of the most active and
functionally navantazhuvanyh, he played a leading role in the injury statistics capsule - ligament apparatus, especially
anterior cruciate ligament [2 ]. The number of surgical interventions for plastic anterior cruciate ligament of the knee
joint is 34 per 100 000 population [1-3 ]. The goal of physical rehabilitation of patients after reconstruction of the anterior
cruciate ligament of the knee joint is to restore the function of maintaining balance and gait, improve overall physical
and emotional condition of the patient [4, 5].

In the rehabilitation of patients with disorders of the knee joint, including the reconstruction of the anterior cruciate
ligament, a special place is the problem diagnosis function and motor disorders, monitoring the effectiveness of treatment
and training activities. Computer stabilography is one of the most modern methods of investigation that allows you to
record fluctuations in the patient’s body for performance support reactions while maintaining balance or walking.

The purpose of the study. Examine the state of the maintenance of balance and walking patients with lesions of the
anterior cruciate ligament of the knee joint, according to research stabilohrafichnoho preoperatively physical rehabilitation.

We used the following methods: analysis of the literature, the method stabilography (stepping and balancing tests)
and statistical processing of the data.

The main material of research. The study examined 21 patients with lesions of the anterior cruciate ligament of the
knee joint. In the initial study changes support reactions that were determined during stabilography while performing
the balancing test , the patients observed redistribution of body weight at a healthy limb, as reported load values intact
limbs were significantly higher than that of the affected and accounted for - 39,08 + 2,04 kg and 35,9 + 1,98 kg (p < 0.05),
respectively. There was a load distribution asymmetry of the lower limbs (the difference in time load (dominant) and the
affected limbs intact) -30,65 £ 12,78%. Average values of the asymmetry of the load on the affected and intact were -
34,4 +2,67% and 63,48 + 2,59% respectively (figures for the dominant load times,%). Thus, in patients with lesions of the
anterior cruciate ligament of the knee joint maintaining balance in the vertical rack is provided through the redistribution
of body weight in intact limb.

Results stabilohrafichnyh research in functional rehabilitation period (increased physical activity) shown by the
fact that patients are imbalance in the vertical rack, patients continue to overload the intact limb. Thus, the test results
obtained in functional rehabilitation period (increased physical activity), indicate the need for balance-training program
in restorative treatment.

Conclusions. Thus, based on the initial biomechanical characteristics of balance, obtained in the course of the
balancing test in patients identified violations load distribution of the lower extremities with lesions of the anterior cruciate
ligament of the knee joint. Installed the need for balance-training program in restorative treatment. Prospects for further
research in this direction. Evaluating the effectiveness of rehabilitation techniques, including the use of balance training
on stabiloplatform “Gamma Platform”, for patients with lesions of the anterior cruciate ligament of the knee joint based
on the asymmetry of loading of the lower extremities.
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OBJECTIFICATION OF IMPORTANCE OF BREATHING
EXERCISES IN PERSONS WITH SPINAL CORD INJURY

Artem Vetkasov and Blanka Hoskova

Charles University, Faculty of Physical Education and Sport, Czech Republic

From clinical practice and research it is known that breathing exercises have a positive effect in people with spinal cord
injury (SCI). The purpose of this study was to perform special breathing exercises in persons with PM and evaluate their
effectiveness by using X-ray of lungs and other tests. Sample consisted of 15 respondents with SCI, 8 men and 7 women,
mostly middle-aged and elderly. Intervention program has lasted six months, with the frequency of exercise five times a
week, in the range of 20-30 minutes. The study has included: 1) Chest X-Ray in a sitting position during inhalation and
exhalation; 2) chest excursion; 3) determination of forced vital capacity (FVC) and forced expiratory volume during first
second (FEV1); 4) measurement of respiratory rate. Pretest X-ray showed that the difference in the movement of the lower
ribs during inhalation and exhalation was 2-35 mm. Measurement of chest circumference showed a limitation of chest
expansion related to normal values corrected with age and sex. Tetraplegics FVC decreased by 30-50% compared with
the values of healthy population and paraplegics FVC reduced by about 80%. Respiratory rate for all respondents with
SCI was 13 to 22 breaths / min. After six months, we repeated the tests. X-ray examination showed that the difference in
the movement of the lower ribs during inhalation and exhalation has increased by 49% (6 to 45 mm). Circumference of
chest during inspiration increased by 3.5% and chest circumference during exhalation decreased by 1.27%. One-second
vital capacity increased by 5.68% and forced vital lung capacity by 7.61%. Respiratory rate decreased on average by
16.22%. In this study, by using X-ray and other tests, we have noted the objective influence of breathing exercises on the
respiratory muscles in persons with SCI.

Key words: breathing exercises, spinal cord injury, X-ray
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GENETIC VARIABILITY AND GENE-ENVIRONMENT
INTERACTION IN RELATION TO MOVEMENT AND SPORT?

Barbara Wessner

Centre of Sports Sciences and University Sports, University of Vienna, Austria

Human physical performance is determined by a variety of factors including training history, nutritional status,
technical aids, psychological strength, social environment but also genetic factors. Several studies have revealed that
heritability is a strong component of key endurance (maximal oxygen uptake, lactate/ventilatory threshold, economy of
movement, ...) and strength phenotypes (muscle strength, sprint performance, ...). To date more than 200 gene entries
and quantitative trait loci have shown some associations or linkages with exercise-related phenotypes (Bray et al. 2009;
Pérusse et al. 2013). Many of these associations seem to be rather week or need to be proven in larger populations, but the
impact of the R577X single nucleotide polymorphism of the a-actinin 3 (ACTN3) gene on elite athletic performance and
trainability has been confirmed in a series of studies (MacArthur and North 2007). This holds true for a couple of other
genetic variants in genes such as the angiotensin I-converting enzyme (ACE), the beta2-adrenergic receptor (ADRB2),
the adenosine monophosphate deaminase 1 (AMPDI) or the insulin-like growth factor-1 (IGF-1). However, it is very
likely that more than one genetic variant will be responsible for a complex trait such as athletic performance. Therefore,
a combinatory polymorphic approach could be one approach to predict human elite status, response to a certain type
of exercise or injury risk (Williams and Folland 2008). This lecture will give an overview about the current knowledge
about the genetic contribution to sports performance and critically discuss the use and disuse of genetic testing in sports.
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SOMATOTYPES OF DIFFERENT LEVELS IN CZECH AIKIDOKAS

Martina Bernacikova, Zdenko Reguli and Michal Kumstat

Faculty of Sport Studies, Masaryk University, Brno, Czech Republic

Abstract

The purpose of this study was to assess the somatotypes of aikido practitioners. Thirty-three Czech male aikido
practitioners (age 36.5+10 years, height 178.1+8.1 cm, and weight 81.2+10.1 kg) (mean+SD) participated in this study. The
subjects were divided according to ranking system into three groups: Beginners (up to third kyu), Intermediate (second
and first kyu) and Advanced (dan holders). The Heath-Carter method was used to assess the somatotype. Bioelectrical
impedance was used to assess body composition. The differences between three aikido levels were determined by 1-way
ANOVA. The present study showed that the general somatotype of aikido practitioners is between 3.5-5.8-1.8 (Beginners:
2.0-4.9-2.6, Intermediate 4.1-5.9-1.6 and Advanced 3.8-6.3-1.4). There were significant differences in endomorphy
component (p=.001) between Advanced and Beginners (p=.006), Intermediate and Beginners (p=.001), whereas no
differences were identified in mesomorphy (p=.082) and ectomorphy (p=.079) component.

Key words: endomorphy, mesomorphy, ectomorphy, kyu, dan, martial arts

Introduction

There is only one way to measure performance in Aikido, by examination. In ranking system, there are 6th to 1st
kyu grades and st to 10th dan degrees. All aikido students wears white belt until they obtain black one for shodan, or 1%
dan degree. Except that, more skilful aikidokas are allowed to wear traditional wide pants hakama. Second and first kyu
grade holders are recognized as intermediate practitioners, all dan holders are recognised as advanced practitioners. It
costs about three years of minimum practice to obtain second kyu and about five years to obtain black belt of first dan.

Technical skills in Aikido consist mainly of throwing an opponent on one side and falling and standing from the
ground on the other side. Except that, many cuts and thrusts are done with wooden weapons. There is no ground fighting
in Aikido. Only several techniques on the ground while kneeling are practised.

Usual training routine is called ippan keiko, common training. It means that aikido students of all levels and age (in
case of adult classes) are practising together. After warm up consisting of preparatory exercises, elementary movements
and basic falling techniques, teacher shows a technique, and then students try to repeat it for about ten to fifteen minutes.
Every technique is practised with different practitioner. So, one always meets more and less experienced partners during
the training session. More advanced students, sempais, help others to understand techniques. In this case, techniques
are performed in slow and safe pace. Of course, when advanced student meets a partner at around the same level, they
practise safe, but dynamic with true fighting spirit. Every aikido practitioner sets his own tempo according to chosen
training partners. Additionally, there are many aikido styles. Some of them are more static or slow, other are powerful
and dynamic. Aikido group selected for the testing is from aikikai group, taught mainly by shihan Franck Noel from
France and Seishiro Endo from Japan. The style is dynamic and fluid, and rather sportive than traditional, enabling to
practise Aikido to wide population.

Although it may sound strange, they still use traditional way of training. Usually, there are not special training units
or exercises for developing simple abilities as strength or speed for instance.

Aikido is usually practised in mixed groups with no age selection and often among people of various performance
levels. So we can expect a wide dispersion in age, body mass, somatotypes in any group of Aikido practitioners.

There are several studies conducted in Martial Arts that describe anthropometric characteristics (Pieter & Bercades,
2009; Giampietro et al., 2003; Strekowicz-Przybycien, 2010; Strekowicz-Przybycien & Almansaba, 2011). To our
knowledge, there are no studies describing somatotypes in aikido practitioners. The aim of this study is therefore to
assess somatotypes in three groups of aikidokas of different levels.

Methods

Thirty three Czech male aikido practitioners, aged 36.5£10 y, height 178.1+8.1 cm, weight 81.2+10.1 kg, BMI 25.6+2.7
(mean£SD), volunteered to participate in this study. Practitioners were intentionally classified into three subgroups
according to the divisions to which the belonged: Beginners (up to third kyu), Intermediate (second and first kyu),
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Advanced (dan holders). The training volume in the selected sample (n=33) is characterized by training session lasting
from 1.5-2hours practised 2-4/week. Technical and social factors are typically developed also on occasional weekend
seminars, held usually once per month.

The measurements were taken as follows: the subjects were asked to be barefooted on the measuring device only
with shorts on them. Height was measured with a stadiometer Tanita HR-001 with accuracy of 0.01 cm. An InBody
device scales (InBody 230, model: MW 160) was used for measurements of weight (an accuracy of 0.01 kg) and body
composition by means of bioimpedance analysis (BIA). On the basis of the anthropometrical measurements, body mass
index (BMI) was calculated.

Skinfold thicknesses were taken with a Best caliper with contact surface pressure of 20 g.mm™ (an accuracy of 0.1
mm) at the dominant side of the body twice. Limb girths were performed with a flexible tape measure and four skeletal
breadths were measured using an anthropometer Trystom with an accuracy of 0.01 cm.

Somatotype components (endomorphy, mesomorphy and ectomorphy) were determined by the anthropometric Heath-
Carter method (1967). Ten variables were used for calculation of anthropometrical somatotype, i.e. body height, weight,
four skinfolds (triceps skinfold, subscapular skinfold, supraspinale skinfold, medial calf skinfold), two breadths (humerus
breadth and femur breadth) and two girths (flexed and tensed upper arm girth, standing calf girth). For calculation of
somatotypes, Carter and Heath’s equations were used (1967).

The data obtained were statistically analyzed in Statistica 12 and presented as mean, standard deviation (SD) and
range (minimum and maximum values). Standard statistical methods were used to calculate the mean and standard
deviations. To determine the differences in somatotype a 1-way ANOVA was used (with Bonferroni’s post hoc test). The
level of significance was set at the p<.05 level. A special computer software “Somatotype” was used to process the results
pertaining to the classification of somatotype defined by means of Heath-Carter method (1967).

Results

There were significant differences between Advanced and Beginners in weight (kg), body fat (%), BMI. The same
differences were identified between Intermediate and Beginners in weight (kg). Table 1 shows statistical differences
between sample characteristics in 3 different subgroups of aikido practitioners.

Table 1: Comparison of characteristics between selected samples

Descriptive statistic ANOVA
Parameters Post hoc
Sample group Mean (SD) Range F p
Advanced 39.4 (9.6) 27-52
Age (years) Intermediate 35.3(10.7) 20-56 0.71 .502
Beginners 34.7 (7.7) 26-50
Advanced 178.8 (11.5) 162.5-201.0
Height (cm) Intermediate 178.5 (5.8) 169.0-189.5 0.30 745
Beginners 175.9 (6.5) 164.5-181.0
Advanced 85.4 (9.0) 75.1-108.4 ADV vs BEG (p<.05)
Weight (kg) Intermediate 85.5 (8.0) 69.4-97.6 5.46 .010 INT vs BEG (p<.05)
Beginners 71.6 (10.7) 58.1-84.6 ADV vs INT (p>.05)
Advanced 19.5 (4.8) 10.5-28.5 ADV vs BEG (p<.05)
BF (%) Intermediate 17.7 (5.6) 10.4-25.6 3.60 .040 INT vs BEG (p>.05)
Beginners 13.2 (3.7) 8.8-18.1 ADV vs INT (p>.05)
Advanced 68.8(8.7) 55.2-87.0
FFM (kg) Intermediate 68.0 (5.6) 60.9-78.9 1.89 017
Beginners 62.1 (9.5) 51.0-76.3

Legend: BF — body fat, FFM — fat free mass; bioelectrical impedance analysis was used to determine BF and FFM, ADV — Advanced, INT — Intermediate,
BEG — Beginners

There was a main effect (p<.05) in endomorphy component of somatotype in Advanced vs Beginners group and
Intermediate vs Beginners group. The analysis of the somatotype components showed no differences both in mesomorphy
and ectomorphy component and within all selected groups. Table 2 shows statistical differences between somatotype
components in 3 different groups of aikido practitioners.
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Table 2: Comparison of somatotype features between selected samples

Descriptive statistic ANOVA
Post hoc

Parameters Sample group Mean (SD) Range F p

Advanced 3.81 (.65) 2.8-4.8 ADV vs INT (p<0,05)
ENDO Intermediate 4.06 (1.36) 1.2-6.2 8.73 .001 INT vs BEG (p<.05)

Beginners 2.04 (.65) 11-2.8 ADV vs INT (p>.05)

Advanced 6.34 (1.23) 3.6-8.2
MESO Intermediate 5.94 (1.21) 4.2-1.7 2.72 .082

Beginners 4.90 (1.27) 2.6-6.7

Advanced 1.35(0.92) 0.1-3.3
ECTO Intermediate 1.61 (0.98) 0.2-3.7 2.77 .079

Beginners 2.60 (1.45) 1.4-5.3

Legend: ENDO — endomorphy, ECTO — ectomorphy, MESO- mesomorphy, ADV — Advanced, INT — Intermediate, BEG - Beginners

Figure 1 shows somatoplots for aikido practitioners. The endomorphic mesomorph is typical for Advanced (9/11)
as well as for Intermediate (12/15). In Advanced group we found one practitioner with the ectomorphic mesomorph and
one with cenral somatotype. In Intermediate group we identified one practitioner with the ectomorphic mesomorph, one
practitioner with the mesomorph-ectomorph and one practitioner with the mesomorp-endomorph. Three out of seven
Beginners are characterized by the endomorphic mesomorph, two out of seven by balanced mesomorph and two out of
seven by mesomorphic ectomorph.

Figure 1: Somatotypes in aikido practitioners in Beginners, Intermediate and Advanced.

Discussion and conclusions

The present study demonstrated thatthe higher level (dan holders and first and second kyu) the higher endomorphy
component in comparison to the lower level (up to third kyu). Table 3 shows comparative data on somatotypes and other
anthropometric characteristics in male combative athletes (e.g. karate, judo, jiu-jitsu, silat and wrestling) found in recent
literature.
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Table 3: Comparison of selected anthropometric data among martial arts (Mean (SD)).

Age Height Weight BMI

i i i 0,
Discipline and reference n (years) cm) (kg) BF (%) (kg.m?) ENDO MESO ECTO
AIKIDO
. 36.5 178.0 811
this study 33 (13.5) 8.0) (101) 17.2(5.3) 25.6(2.7) 3.5(1.33) 5.8(1.36) 1.8(1.28)
SILAT
’ 169.0 70.9 3.20 5.58 2.02
Pieter & Bercades (2009) 8 26.9 (2.0) (5.6) (16.2) @) (1.63) (1.08)
KARATE
Pieter (2009) 12 24.0(4.8) 1(299')7 64.2 (7.1) 2.42(72)  4.70 (.95) (ﬁ’g)
Giampietro et al. (2003) 14 23.8(2.8) 1(300')0 72.4 (8.7) (?'2) 22.3(1.7) 2.10(.60) (igg) 3.10 (.80)
Sterkowicz-Przybycien (2010) 30 25.0(5.8) 1(20(5;’ (ig'g) 16.6 (2.2) 25.8(2.2) é'fg) 5'25) 1.64 (.94)
JUDO
Sterkowicz-Przybycien & 179.6 875 3.20 6.32
Almansba (2011) 22 22.2(3.6) ©1) 24.9) 14.3(4.7) 26.8(5.2) 2.15) (1.63) 1.64 (.94)
JIU-JITSU
. - 178.0 6.70
Sterkowicz-Przybycien (2010) 5 20.6 (4.2) 6.0) 85.3(4.1) 11.7 (1.9) 271 (2.4) 3.00 (.96) (1.09) 1.20 (.76)
Sterkowicz-Przybycien (2010) 13 22.2 (4.9) ]éGO;) 69.3(8.2) (;']6) 22.4(1.8) 1.90 (.41) (i'gg) 2.80 (.97)
180.1 5.50
Andreato et al. (2012) 1 25.8(3.3) 6.5) 831(8.7) 10.3(2.6) 25.6(1.5) 3.00(.80) (1.00) 1.70 (.60)
GRAECO-ROMAN
WRESTLING
Sterkowicz-Przybycien et. al. 175.0 81.8
(2011) 23 24.9 (5.5) 9.0) 14.3) 121 (2.0) 26.3(2.2) 2.00(.50) 6.60(90) 1.20(.50)

Legend: BF — body fat, BMI — body mass index, ENDO — endomorphy, ECTO — ectomorphy, MESO- mesomorphy

Compared to elite Philippines silat, the Czech aikidos were more endomorphic and less ectomorphic (Pieter, 2009).
Karate athletes were usually balanced mesomorph (Pieter, 2009 and Giampietro et al., 2003). Sterkowicz-Przybycien
(2010) presented similar values for Polish karate athletes. Endomorphic mesomorph is typical for Polish judo (Sterkowicz-
Przybycien and Almansba, 2011) and Polish and Brazilian jiu-jitsukas (Sterkowicz-Przybyceien, 2010 and Andreato et
al.,2012). Polish judo athletes had higher weight (87.5 kg vs. 81.2 kg) and body height (179.6 cm vs. 178.1 cm) and jiu-jitsu
athletes had similar weight (83.1 kg vs 81.2 kg) and height (180.1 cm vs 178.1 cm). Sterkowicz-Przybycien and Almansba
(2011) found that in judo, which is the most similar to aikido in technique, a mean percentage body fat (14.3%) was slightly
lower than that for our sample of subjects (17.2%).

Aikido uses many circular movements utilize centrifugal and centripetal forces and according to the philosophy of
aikido, tanden is the centre of vital power. The anthropometric characteristics of combat sport competitors compared
to untrained subjects available in references are very scarce. When we compare somatotype features of Czech aikido
practitioners with results research from our laboratory of Czech collegiate students of Physical Education (PE) (unpublished
data), endomorphy component was dominant. The sample of Czech PE students (n=63) was characterized by ectomorphic
mesomorph somatotype (2.2+0.8-4.7+ 1.2-3.1+0.9).

There are several issues that might contribute to the somatotype variability and remain to be determined, e.g. gender
differences, period of training experience, fitness status etc.

In conclusion, the present study demonstrated that the general somatotype of aikido practitioners is between 3.5-5.8-

1.8, which represents endomorphic mesomorph type. In our studied group the endomorphic mesomorph component was
dominant in 24 out of 33 tested subjects.
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NUTRITIONAL KNOWLEDGE AND DIETARY HABITS
IN FEMALE BASKETBALL PLAYERS
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Abstract

The aim of this study was to determine the knowledge of women basketball players about nutrition and eating habits
and the relationship between knowledge and habits. The sample consists of 236 basketball players, average age at 20.33
years. Most basketball players have a BMI within normal rang . The nutritional course was attended by 22.88% basketball
players. They have better eating habits, but not better nutritional knowledge. Dietary supplements used 46.19% basketball
players , a higher percentage of vitamins and minerals. Test results show a lack of knowledge about nutrition and the
worst knowledge is shown on fats and proteins. The average number of points for eating habits is 31.29 out of a possible
45. The research results indicate a lack of nutritional knowledge and show average eating habits. Nutritional knowledge
does not affect their habits. All this points the need to increase education for basketball players, parents, coaches and
sports trainers and nutritionists necessity in clubs.

Key words: athlete, diet, eating habits, basketball players

Introduction

The combination of endurance, speed, strength, agility, specific basketball skills and mental focus, makes basketball
a very intense sport. While players rarely come to the maximal running speed, they spend a considerable amount of
energy for a change of direction, acceleration and deceleration movements, jumps and passing the ball. All this makes
the basketball very demanding for the anaerobic and aerobic energy system. In order to learn its energy needs and to
ensure adequate amounts of nutrients to build the body, adequate nutrition is an important factor in the training process
for a female basketball player. Proper nutrition is not only a very important role in reducing and delaying fatigue, which
creates an edge over rivals, but also reduces the chance of injury. Many injuries occur in the final minutes of the game
when the basketball players are physically and mentally tired. Diet for female basketball players should be mainly based
on carbohydrates and that carbohydrates constitute 55-65% of total energy intake, fat 20-30% and proteins 15%. This
means that the basketball player whose energy intake should be 16 000 kJ should consume throughout the day 550-600
g carbohydrates, 94 to 140 g of protein and 110-130 grams of fat. Further it is recommended that the total quantity of
carbohydrates is consumed about 60% is in the form of complex carbohydrates and an identical percentage of fat in the
form of unsaturated fatty acids. The food must contain a sufficient amount of micronutrients, vitamins and minerals.
Vitamins and minerals play an important role in energy production, synthesis of hemoglobin, maintaining bone health,
proper immune system and protect tissues from oxidative damage. Supplements of vitamins and minerals are not necessary
if the consumption of various food intake is energy sufficient to maintain body weight. However, athletes who restrict
energy intake, use rigorous diets, eliminating one or more food groups from your diet, or consume unbalanced diet, can
use supplements. Dietary supplements should be added to the regular diet as directed by a doctor, although some studies
question the quality of support and safety of use (The American Dietetic Association. 2005.; Burke, L. 2006). The use
of nutritional supplements out of control specialists and taking large doses can be dangerous.

Methods

The sample was composed of 236 female basketball players. Larger group of 153 are women basketball players of
Croatian first and second league and another group of 83 foreign basketball players, who are members of the ten college
basketball teams and participating in international tournaments. Knowledge about sports nutrition as well as dietary habits
are established through appropriate questionnaires. Questionnaire on knowledge (50 queries) on sports nutrition is designed
to determine knowledge about nutrition basketball players in general, about the ingredients necessary to ensure the athletes
enough energy for training and competition, about supplements, meal schedule before training and competition, as well
as during recovery and the importance of liquids, dehydration and rehydration during training and competition. For all
the particles of the questionnaire were calculated frequencies and percentages. The existence of a correlation between
dietary habits and nutritional knowledge was tested using Pearson’s correlation coefficient, and the differences between
individual groups of women’s t-test and analysis of variance. All coefficients are tested at a significance level p <0.05.
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Results and discussion

Women basketball players have an average 20.33 years, average height is 176.82 centimeters, body weight of 68.23 kg
and an average body mass index of 21.94. Croatian basketball players were significantly younger than foreign basketball
player and also there is a statistically significant difference in body mass index (BMI).

Figure 1. shows the degree of nutritional subjects according to BMI values due to the group. Underweighted (BMI <18.5
kg/m?2) was 3.81% Croatian basketball players and a 2.41% foreign basketball players. The largest number of basketball
players, (Croatian 91.58% and by 78.31%) have a BMI within the limits of normal values (18.5 to 24.9). High values of
body mass index have 19, 8% of foreign basketball players, and 3.92% of Croatian basketball player. Yet excessively high
body mass index (BMI> 30) does not exist among respondents. Results indicate the expected absence of overweight among
tested basketball players, but the population group in relation to the rest of the population has a higher energy consumption.

Figurel: Display of body weight given to group

Table 1: Use of nutritional supplements

All players Croatian players Foreign players

Using Nutritional Supplements%

Do not use 53,81 56,21 49,4

Use 46,19 43,79 50,6

Types of dietary supplements%

Vitamins 48,04 56,72 36,36
Minerals 36,04 19,4 61,36
Proteins 11,71 17,91 2,27
Carnitine 0,9 1,49 0
vitamins and minerals 2,7 4,48 0

In Table 1. there are results related to dietary supplements. Despite the conventional point of view that athletes use
supplements in large quantities (Beltz et al. 1993), this study shows that 53% of women basketball players do not use
supplements. Of those who use supplements , 48.4% take vitamins, 36.04% minerals, and other dietary supplements in
a smaller proportion of 20%. Interestingly, the Croatian women basketball players consume vitamins in larger numbers
than foreign women basketball players. On the other hand, foreign women basketball players use a lot more minerals
than Croatian basketball player as dietary supplements. The results show a lack of nutritional knowledge. The level of
expertise of female basketball player is at 64.06%. Other studies also show a lack of nutritional knowledge among women
basketball players. Greater lack of knowledge about nutrition among Turkish basketball player was spotted in research
of Suel E. et al (2009), then Jessri M. et al (2010) in Iranian female basketball players. American university athletes,
including women basketball players, also showed less nutritional knowledge (Dann D. et al. 2001) as well as New Zealand
adolescents including female basketball players (Burkhart S. 2010).
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Table 2: The average number of correct statements related toa particular area of food due to the group (x £ sd) (n = 236)

All players Croatian players Foreign players t-test
Basketball players statements related to carbohydrate%
X +sd | 69 +£0,43 | 68 + 0,41 | 70+ 0,44 | 0,22
Statements related to proteins %
X +sd | 49 +0,49 | 44 + 0,47 | 54 +0,50 | 0,23
Statements related to fat %
X +sd | 30+0,45 | 24 +0,45 | 37 +£0,45 | 2,11*
Statements related to water and beverages %
% +sd | 67 +0,45 | 64 +0,46 | 700,45 | 0,28
Statements related to vitamins and minerals %
% +sd | 71+0,43 | 76 £ 0,40 | 66 £ 0,45 | 0,17
Statements related to nutrition in general %
X +sd | 74 +0,41 | 79+0,39 | 70+0,43 | 0,07
Statements regarding dietary supplements %
X +sd | 59 +0,44 | 59 + 0,41 | 58 + 0,46 | 0,28

* Statistically significant differences at p <0.05

Table 2. contains statements that are divided considering the core area of nutrition that they define. In each group,
the statement shows the number of correct answers in the group. Unsatisfactory knowledge (below 50%) of Croatian
basketball players are shown in claims related to fats and proteins. According to these data, a statistically significant
difference between the Croatian and foreign female basketball player shows only the assertion of fat. Worse knowledge
of all the basketball players are shown with allegations of proteins. In this study, out of a maximum 45 points, 60.17%,
basketball players, on average, had 31.29 points to questions about the frequency of consumption of food and beverages.

Table 3: Ratings of the dietary habits of basketball player

All Croatian Foreign
Rank % % %

n n n
1 (<50%) 6 2,54 3 1,96 3 3,61
2 (50-60%) 45 19,07 33 21,57 12 14,46
3 (61-79%) 142 60,17 97 63,4 45 54,22
4 (80-89%) 36 15,25 18 11,76 18 21,69
5 (90-100%) 7 2,97 2 1,31 5 6,02

Table 3. presents basketball players according to the assigned scores for dietary habits and shows the most frequent
rating of “good” as an intermediate measure. However, the rating “good” covers most basketball players that are in that
range of good eating habits (60%). Only 2.54% of basketball players had poor dietary habits and excellent dietary habits
had seven (2.97%) basketball player. The association between dietary knowledge and habits assessed using Pearson’s
correlation coefficient, which indicates that there is no statistically significant correlation between nutritional knowledge
and eating habits of basketball player (Table 4.).

Table 4: Pearson’s correlation coefficient

Knowledge Habits
Knowledge 1 0,048
Habits 0,048 1
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Table 5: Knowledge about nutrition, dietary habits and body mass index (BMI), in relation to the finished course on nutrition (x + sd)

Course on nutrition X +sd df F p
» completed (n=54) 63,56 £ 13,3
Knowledge about nutrition 1
not completed (n=184) 64,21 + 8,50 0,188 0,664
. . completed (n=54) 32,62 + 4,00
dietary habits 1
not completed (n=184) 30,90 + 4,40 6,153 0,013*
BMI completed (n=54) 23,00+2,44 1
not completed (n=184) 21,62+2,02 17,52 0,000*

* Statistically significant differences at p <0.05

The dietary course was attended by 22.88% female basketball players, of which only 6.12% of Croatian and 42.15%
of foreign female basketball players. Basketball players who have undergone a dietary course have better dietary habits,
but no nutrition knowledge. The results show that female basketball players benefit from the dietary course .

Table 6: Source of information and dietary habits of female basketball player (% of respondents)

Frequency Worse dietary habits Better dietary habits t-test

Source of information related to nutrition %

Internet 42,86 25,37
Magazines 3714 43,28
Coach 17,14 18,91 -2,25*%
Other 0 1,49
Profesissional and scientific journals 2,86 10,95

* Statistically significant differences at p <0.05

The results also show a statistically significant difference between the way that basketball players receive information
about their diet and eating habits (Table 6.). Women basketball players who use scientific and professional journals as
sources of information have better dietary habits than players who rely on the Internet as the dominant literature. The
research results indicate a lack of nutritional knowledge among women basketball players and show average dietary
habits. Female basketball players nutritional knowledge does not affect their habits.

Conclusion

Results of this study show a lack of nutritional knowledge among women basketball players . The level of expertise
of women basketball players is at 64.06%. Other research of nutritional knowledge female basketball player also point to
deficiencies in knowledge in this area . In this study , out of a maximum 45 points, 60.17% , basketball players, on average,
had 31.29 points to questions about the frequency of consumption of food and beverages . There was no statistically
significant correlation between nutritional knowledge and eating habits of female basketball players. Basketball players
who have undergone a course of diet have better eating habits , but no nutritional knowledge . The results show that
basketball players benefit from the dietary course . Women basketball players who use scientific and professional journals
as sources of information have better dietary habits while basketball players that rely on the Internet as the dominant
literature. This study is consistent with previous studies conducted in female athletes that showed that basketball players
have insufficient nutritional knowledge, that female basketball players are not enough aware of the importance of nutrition
for basketball performance and have questionable eating habits. All this points to the necessity for education in women
basketball, as well as trainers and coaches.
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Abstract

The manuscript discusses about the evidence linking physical inactivity with overweight and obesity. The hypothesis
is that low levels of physical activity and sedentary lifestyles favour positive energy balance, therefore leading to obesity
low grade inflammation and weight gain.

Based on body mass index (BMI) the percentage of fat mass and waist circumference, the participants were divided
in overweight and normal weight group. Anthropometric parameters, biochemical variable C-reactive protein (CRP) and
serum visfatin and life style factors were compared between the studied groups using Student’s t-test. On relating BMI
with the various lifestyle factors, a statistically significant difference regarding physical activity, physical fitness and
biochemical parameters were found between studied groups. Conclusion: The increasing prevalence of physical inactivity
seems to be an important explanation for increasing obesity and obesity related disorders.

Key words: physical activity, physical fitness, overweight/obesity, inflammation

Introduction

Globally, obesity has reached an epidemic proportion, within 2008, 1.5 billion adults, 20 years of age and older, being
overweight (WHO, 2011). In developed countries obesity is increasing continuously, especially since obesity arises from
a complex of lifestyle factors, among them decreasing levels of physical activity (Warburton et al., 2006). Obesity is
associated with a state of chronic low-grade inflammation due to changes in the function of adipocytes and macrophages
(Weisberg et al., 2003). C-reactive protein (CRP), one of the strongest markers of chronic inflammation, is associated
with obesity and could be used as a diagnostic marker for cardiovascular diseases (Ridker, 2009). Visfatin, originally
isolated from peripheral blood lymphocytes as a secreted growth factor that enhances B-cell precursor’s maturation, has
recently been identified as a novel adipocytokine, associated with visceral fat in humans and mice. The physiological role
of visfatin is not completely understood, nevertheless, the discovery of this adipokine has great potential for enhancing
understanding of the pathogenesis of obesity.

It has been demonstrated that risk of overweight and/or obesity are directly associated with physical inactivity and
sedentary habits; such as time spent sitting per week during leisure time (Proper et al., 2006), and time spent in cars
and miles travelled by car per week (Frank et al., 2004). Moreover, low levels of physical activity have been shown to
be associated with an increased level of body weight (Chaput et al., 2011) and with increased risk of overall mortality
and several common diseases and disorders, including coronary heart disease, stroke, osteoporosis, diabetes, and others
(Lee et al., 2012). On the contrary, a simple remedy like daily implementation of routine physical exercise prevents the
occurrence of several chronic diseases (Wadden et al., 2012). In addition, it has been shown that routine physical activity
improve body composition (reduced abdominal adiposity and improved weight control), glucose homeostasis and insulin
sensitivity, coronary blood flow and cardiac function, enhance endothelial function, lipid lipoprotein profiles, reduce blood
pressure and systemic inflammation (Greene et al., 2012). Chronic inflammation, as indicated by elevated circulating
levels of inflammatory mediators such as CRP, has been also shown to be strongly associated with most of the chronic
diseases whose prevention has benefited from exercise (Warburton et al., 2006).

The aim of our study was to investigate a potential association between physical inactivity, anthropological and
biochemical parameters in overweight and control middle-aged adults.
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Methods

L.

Participants

96 healthy participants (66% females and 34% males) aged 25-49 years with no history of disorders participated in
our cross-sectional study. The study was approved by the Slovenian National Medical Ethics Committee and was
performed in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki. The project (A
multidisciplinary approach in the treatment of obesity) was carried out between October and December 2011 at the
University of Primorska, Faculty of Health Sciences, Izola, Slovenia.

Anthropometric and other measurements

Subject height was measured to the nearest 0.1 cm in a standing position, without shoes, using Leicester Height Measure
(Invicta Plastics Limited, Oadby, England). Body weight of the participants wearing common light indoor clothing
without shoes was measured with a 0.1 kg precision. Body composition was assessed by using bioelectrical impedance
analysis (BIA) Tanita BC 418MA (Tanita Corporation, Arlington Heights, IL). Waist and hip circumferences were
measured with measuring tape to the nearest 0.1 cm. Serum concentrations of CRP were measured using of Olympus
reagents and performed on an AU 680 analyser (Beckman Coulter). Serum visfatin concentrations were measured
in duplicate with a human visfatin ELISA Kit (BioVision, Mountain View, CA, USA) performed on a microplate
reader (Tecan, Mannedorf, Switzerland). Assay sensitivity was 30 pg/mL, and interassay and intraassay CVs were
both <10%.

2.1. Classification of obesity

The body mass index (BMI) was calculated using the formulae: weight (kg)/height (m?). Overweight and obesity
were defined as BMI 25-29 kg/m? and > 30 kg/m? (20), respectively, and by large waist circumference (WC)
(> 94 cm in men and > 80 cm in women), and by high % of total fat (> 21,5% in men and > 32% in women).
Participants with at least two of these characteristics were classified as member of the overweight group.

2.2. Assessment of lumbar paraspinal and trunk muscle endurance

To asses muscle capabilities we performed the extensor and flexor endurance test as previously described
(Biering-Serenson, 1984). Briefly, to measure back extensor endurance, participants laid prone with the lower
body fixed to the test bed and the upper body extended in a cantilevered fashion over the edge of the test bench.
Participants maintained their position at 0° of lumbar flexion. The flexor endurance test required participants
to sit on the test table and place the upper body at an angle of 60° from table. The trial was initiated with a 2
min resting baseline, the endurance time was manually recorded in seconds.

2.3. Testing physical fitness

Physical fitness was assessed to predict maximal oxygen uptake and to measure the ability of brisk walking.
Functional status was assessed by estimation of the ability for low intensity walking over 2 km according to
the UKK walk test programme. The walking time was recorded; the pulse rate was measured at the cervical
aorta for 15 s and multiplied by 4. Fitness index (FI) was calculated on the basis of the mentioned programme
developed by the UKK Institute for Health Promotion Research, Tampere, Finland based on age, BMI, walking
time and pulse by the following formulas: for males: [I = 420 + A*0.2 — T*11.6 — P*0.56 — BMI*2.6] and for
females: [I =304 + A*0.4 — T*8.5 — P*0.32 — BMI*1.1], where A = age; T = walking time in minutes, seconds;
P = pulse; BMI = body mass index. The interpretation of FI measurements is: 1) FI <70 significantly low; 2) FI
70—89 under average; 3) FI 90-100 average; 4) FI 111-130 above average; and 5) FI > 130 significantly high.

2.4. Assessment of physical activity by questionnaire

The Physical questionnaire AMA accessible through the web site (http:/www.ama-assn.org) was used to assess
the physical activity. The questionnaire collected information on the time spent performing physical activity
(number of sessions and average time per session), sedentary pursuits; essentially sitting and physical activity
barriers.

Statistical methods

To describe the characteristics of the overweight and normal weight group, the mean values with standard deviations
and proportions were calculated and statistically analysed using the IBM SPSS version 19.0 (SPSS Inc, Chicago, IL,
USA). Two groups were formed in respect to BMI, percent of total fat, and WC. All anthropometric variables and
lifestyle factors were compared between the studied groups and by gender using the Student’s t-test. P value of less
than 0.05 was taken as statistically significant difference between the tested parameters. The Pearson’s correlation
test (r) was used in the second stage for identifying the correlation between FI and visfatin.
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Results

Table 1 summarizes the anthropometric, biochemical and life style parameters of 48 normal weight and 48 overweight
participants. No significant difference of age was observed between the studied groups. Statistically significant differences
between these two groups were observed in BMI, WC, the percentage of fat mass, visceral fat rating, CRP and serum
visfatin concentration (Fig 1). On relating BMI with the various subject’s lifestyles, no statistically significant differences
in the prevalence of obesity by spending time sitting were found, but a statistically significant difference regarding physical
activity, endurance times of trunk and lumbar muscle and physical fitness was found. In terms of minutes per week the
physical activity was significantly higher in the normal weight group compared with the overweight group. Similar results
were obtained in terms of the frequency of physical activity per week and for the physical fitness.

The most common barriers for overweight participants to be physically active include: lack of time, being lazy, being
on the job/working a lot, and in the case of women not having enough motivation. Other reasons for not being physically
active in the overweight group include: relying on cars and public transportation instead of walking or biking to their
place of work. In the overweight group only 2% of the participants reported walking or cycling to and from the job, while
in the normal weight group this percentage was 25% (data not shown).

Overweight group Normal weight group p
M = SD M+ SD

Partecipants (n) 48 48 ns
Age (y) 38.8+6.1 36.5+6.3 ns
BMI (kg/m?) 29.4+ 2.7 219+24 0.0001**
Waist circumference (cm) 94.4+77 761+8.1 0.000***
Hip circumference (cm) 107.5+7.8 92.6+6.5 0.000***
Fat mass (%) 33777 214+6.4 0.000***
Visceral fat rating 78+21 3.3x17 0.000***
CRP (mgl/l) 3.02 £ 3.00 0.84+0.82 0.000***
Visfatin (ng/ml) 4.22 +0.82 2.27+0.73 0.003**
Physical activity (frequency per week) 18+15 3.0£21 0.001**
Physical activity (min per week) 110 + 82 180 + 156 0.008**
Fitness index 82.3+15.6 107.9+14.9 0.000%***
Sitting time (h/ day) 6.9+3.3 7.4 +3.7 ns
Lumbar paraspinal muscle endurance time (s) 77.6+35.4 108.2+21.2 0.000%+
Trunk muscle endurance time (s) 32.7+£29.2 62+36.6 0.000%+

Note: BMI, Body mass index; CRP, C-reactive protein; n, number of participants.
The mean difference is significant at the 0.05 level; ***P<0.001, **P<0.01, *P<0.05.

Figure 1

Discussion

Physical inactivity is one of the most important reasons for an increasing number of people in Europe, to be at risk
in reaching overweight and obesity (Axelsen et al., 2012). From the aspect of unhealthy habits the findings of our study
provide evidence on the high prevalence of low level of physical activity of the participants from the overweight group.
Although increasing physical activity is an effective therapy for weight loss, higher physical fitness may also emerge as
a promising treatment for reducing overall inflammation and contribute to clinical benefits (Beavers et al., 2010). Given
that physical activity and obesity are inversely related, it is not clear as to whether the anti-inflammatory health benefits
of a physically active lifestyle are due to exercise per se or result from favorable changes in body composition (Calder
et al.,, 2011). Indeed, we observed a significantly higher value of CRP and serum visfatin in overweight group compared
to normal weight group.

Many personal variables, including physiological and behavioural factors, may affect the plans of participants to
become more/less physically active. Three most common reasons which participants cite, for not adopting more physically
active lifestyles are time, laziness, working, and also motivation. Similar results were also shown in other studies (Wadden
etal., 2012).
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We found that the quantity of physical activity in overweight group was under the minimum of official public health
recommendations. These findings suggest that especially the overweight individuals should be encouraged to perform
exercise.

Physical fitness, which generally increases with increased physical activity, also may attenuate obesity related mortality

(Wadden et al., 2012). The perceived physical fitness is an integrated result of the functional status and health of many
organ systems, in which particularly the cardio vascular system plays a pivotal part.

Conclusion

Our study provides evidence on the high prevalence of low level of physical activity of the participants from the
overweight group compared to the normal weight group.

Moreover, our results suggest that, in addition to antropometric factors, the subject’s aerobic and anaerobic capabilities,

biochemical parameters (serum CRP and visfatin concentration), are important and may reflect the inflammation state
of partecipants.
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EATING HABITS AND SPORTS ACTIVITIES
IN THE MILITARY UNIVERSITY STUDENTS

Jana Jurikova

Faculty of Sports Studies, Department of Kinesiology, Masaryk University, Brno, Czech Republic

Abstract

Presented paper outlines the eating habits and sports activities of the Military University students. High mental and
physical demands are put on these students during their studies. This should correspond with their good eating habits.
The research shows that a lot of informants do not eat either breakfast, lunch or dinner daily. What is more the intake both
of fruit and vegetables tends to be low. The majority of students occasionally perform sports activities in their free time.

Key words: breakfast, lunch, dinner, fruit, vegetables, sports activities

Introduction

University students form a specific population group of mentally working people in the age range from 18 to 26
characterised by typical health and nutritional problems. Most of them appear for the first time out of the reach of their
family which tends to influence and sometimes completely changes their lifestyle. Compared to secondary school studies
the psychological demands increase especially during the testing period when they can reach a critical point. In addition
students of the University of Defence are subjects to many lessons of physical activities aimed at the building-up of their
physical fitness for completing demanding fighting tasks besides theoretical and practical lessons.

This paper presents the results obtained by taking anthropometric measurements and questionnaire survey carried
out among the students of the University of Defence, in its former part Military University of Ground Forces in Vyskov,
Czech Republic.

Methods

50 students of the University of Defence, its former part Military University of Ground Forces in Vyskov became
subjects to the research. Students were chosen at random from all five study years. Firstly the basic anthropometric
measurements as the body weight and body height were taken. Body weight was taken by personal scales and height by
anthropometer. Secondary a body mass index (BMI) was calculated. Thirdly informants filled in a questionnaire created
by the Department of nutrition economy and hygiene. The questionnaire consisted from 25 items containing questions
about informants’ eating habits, drinking regime, cigarette smoking, drinking alcohol and free time physical activities.
Informants filled in the questionnaire during one of the theoretical lessons. The survey was anonymous. Students were
able to discuss any doubts concerning questions immediately. Thus 100% rate of return of questionnaires was achieved.
This paper introduces evaluation of some of the anthropometric measurements as well as some results concerning the
questionnaire. This paper presents the answers on some questions from questionnaire only.

Results and discussion

Survey was carried out with 50 informants, 16 males and 34 females. Their age range was between 18 and 26 and the
average age was 20.7 + 2.7 years. The average body weight was 65.7 = 0.2 which represents the standard weight for both
males and females. The majority of students 76% were of this average weight, 5 female students were underweight and 7
male students overweight. On one hand in no female overweight was identified on the other hand in no male underweight
was identified neither. The incidence of 5 female students who were underweight shows that the trend for having an ideal
figure corresponds with the higher interest in ones body weight in females compared to males. The similar results were
introduced by Provaznikova et al. ( 2002).

The first item deals with the frequency of having breakfast in students. For results see Figure 1.
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Figure 1: Frequency of having breakfast in students

The above graph indicates that only 49% of students have breakfast and 8% of students never have breakfast. It seems
to correspond to their lifestyle when they adapt the time of getting up to the term schedule or to the time spent learning
at night in the testing period. Spindlerova et Vodakova (1999) found out even more alarming results in their research,
only 42% of informants had breakfast regularly.

The second item deals with the frequency of having lunch in students. For results see Figure 2.
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Figure 2: Frequency of having lunch in students

The above graph shows that only 67% of informants have lunch. Due to the psychical and physical demands of the
military training the more regular lunch eating would be expected. This assumption is supported by the fact that the
everyday lunch is provided by the school canteen.

The third item deals with the frequency of having dinner in students. For results see Figure 3.
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Figure 3: Frequency of having dinner in students

The above graph indicates that only 47% of informants have dinner daily but on the other hand no informant said
that he never has dinner. The obtained results did not correspond with the results introduced by Spindlerové et Vodakové
(1999) which suggest that the most frequent meal is dinner. These results can be supported by the fact that in this hectic
period, families gather at home just to have dinner together. This cannot be identified in informants of current research
since they stay in student halls of residence and not with their families.

The following two items deal with the frequency of eating fresh fruit and vegetables. Figure 4 indicates the number
of portions of fresh fruit and vegetables eaten by students daily.
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Figure 4: Number of portions of fresh fruit and vegetables eaten by students daily

The above graph shows that most of the respondents 39% eat only 1 portion of fresh fruit and 36%, 2 portions.
Concerning the vegetables 73% of informants, which is a majority, eat 1 portion of fresh vegetables daily. The recommended
number of portions of fresh fruit and vegetables in scientific literature is 5. Different items of research show the insufficient
consummation of fresh fruit and vegetables as stated by Chalcarz et Radzimirska-Graczyk (2008). Wadotowska et al.
(2008) declared that most of students eating fruit and vegetables are girls on the ground of slim figure.
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The last item deals with the frequency of sports activities performed by informants in their free time. Results can
be seen from Figure 5.
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Figure 5: Frequency of sports activities performed by informants in their free time

The above graph suggests that the majority 46% of informants perform sports activities occasionally. On the other
hand 31% perform sports activities more than twice a week. This is above the scope of their regular physical training,
forming a part of their studies at the University of Defence. Just 2% of informants did not perform physical activity in
their free time at all. These results are specific for the University of Defence where the demands for physical fitness are
high and are different from the attitude to sports of the students at other civil universities.

Conclusions

In conclusion it is necessary to say that students of the University of Defence do not have regular eating habits. 49%
of informants had breakfast regularly, 67% of informants had lunch regularly and less than a half of them — 47% had a
regular dinner. Although the informants are students of the University of Defence where the emphasis is put on the good
physical condition, less than half of them, exactly 52% perform spots activities in their free time and 46% of students
perform physical activities occasionally except foot the physical exercise lessons at school.
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Abstract

The aim of this research was to evaluate knee extensor and flexor peak torque, total work as well as bilateral and
reciprocal ratio. Examinees in this research were students of Faculty of Sport and Physical Education in Sarajevo (age
21.2 + 2.5; height 180.8 + 6.1 cm; weight 77.4 + 7.8 kg). All of them were active in sport for 6.9 + 2.5 years (22 handball
players and 27 basketball players). Knee extensors and flexors were evaluated using isokinetic dynamometer (Biodex
System 3) at angular velocities 60°s and 180°/s. The results showed no significant differences in knee extensors and
flexors peak torque, total work and agonist and antagonist ratio in dominant and nondominant leg. These results point
out that handball and basketball trainings and matches have equal influence on muscle strength and agonist/antagonist
ratio, measured by isokinetic dynamometer.

Key words: Isokinetic strenght, muscle balance, knee extensor, knee flexor, handball players, basketball players

Introduction

Basketball and handball are considered to be some of the most popular sports around the world. There are several
complex and stenuous movements in these games which require great effort such as dribling, duel, sprint, jump, etc.
(Reilly Thomas, 1976.) These efforts depend on the strenght of neuromuscular system, especilly of the lower limbs.
(Cometti et al., 2001).

Dynamic knee stabilizers are important in the prevention of injuries as well as in the improvement of knee function.
Very often knee stablizers are injured during the matches, which causes missing a lot of trainings (Muckle, 1981). There
are several factors which cause these injuries. Some of them are imbalance in muscle strenght of both legs as well as
reciprocal ratio of muscle groups. Activities which force only one side of the body (like take off on one leg) can cause
asymmetry and dominance of one limb, which finally results in great strenght disbalance (Brady et al., 1993). It is
proved in all researches that weakness of one leg contributes to the majority of injuries (Reilly, 1996). The difference
among reciprocal muscle groups (agonist and antagonist knee stabilizers) presents a threat for the weaker muscle groups.
Hyperthropy of knee musles causes flexor injury (Reilly, 1996). The capability to use both legs equally improves the
efficiency of handball and basketball players.

There are researches in comparing the strenght of dominant and non-dominant leg with different results. Some
researchers point out the symmetry between dominant and non-dominant leg (Brad et al., 1993, Rosene et al., 2001,
Siqueira 2002), while others point out a significant assymetry (Molnar, Aleksandar 1974, Goslin i Charteris 1979, Wyatt
i Edwards 1981).

The aim of the research is to define, by isokinetic testing, the influence of handball and basketball trainings and
matches on bilateral ratio of dynamic knee flexors and extensors as well as on reciprocal ratio of agonists and antagonists
of the left and right leg in students who are active handball and basketball players.

Examinee sample

The examinees for this research were 49 students of Faculty of Sport and Physical Education. Twenty-two of them
were active handball players aged 20.8 + 2.7; height 180.8 = 6.9 cm; weight 78.4 + 5.1 kg and 7.9 + 2.4 years of active
training. Twenty-seven of them were active basketball players aged 21.2 + 2.5; height 180.8 = 6.1 cm, weight 77.4 + 7.8
kg and 6.9 + 2.5 years of active training.

The frequency of trainings was almost the same in both groups. Active handball players as well as basketball players
trained 3 to 5 times a week. The duration of their trainings was almost the same (about 2 hours a day). During the
period of contests, the examinees did exercises for muscle strenght which use the weight of their body. However, in the
preparation period, all of them had specific strenght training programmes. Isokinetic testing of dynamic knee stabilizers
was performed 15 days before the end of the peak season.

None of the examinees had any knee operation, any kind of knee injury or any injury of locomotor apparatus. Peak

torque and total work of knee flexors and extensorsers were tested on isokinetic equipment (Biodex 3) at angular velocities
60°/s and 180°s. These angular velocities were used by many researchers in order to examine the strength of dynamic
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knee stabilizers (Kellis, Gerodimos, Kellis, Manou 2001; Dauty, Poriton-Josse, Rochcongar 2003; Ergun, Islegen, Taskiran
2004; Kazazovi¢, Rado, Dervisevi¢, Kova¢ 2007; Kazazovi¢ E., Tabakovi¢ M. 2008; Kazazovi¢, E., HadZikaduni¢ A.,
Kozi¢ V. 2008). These tests were performed in a sitting position. The examinees were given the instructions on how to
perform the test. During the performance, the examinees had verbal encouragement.

Before the test performance, the examinees did some warm-up activities (3 submaximal, 1 maximal repetition). The
test consisted of peak torque test at angular velocity of 60%s (5 repetitions), followed by a break (30 seconds), and peak
torque test at angular velocity 180%s (5 repetitions). After testing one leg and making a three-minute pause, the other leg
was tested under the same conditions.

Statistical analysis

Paired — Samples T-test was used to compare the peak torque of dependent variables in both legs of basketball and
hadball players. For all analysis, there was the following statistical significance level p <0,05.

Results

The analysis of the results shows that there are no significant bilateral and reciprocal differences in results except
for the results at different angular velocities (60%s i 180 °/s). Peak torque and total work are higher at lower angular
velocity and viceversa. There is no significant relation between dominant and non-dominant side, which points out that
peak torque of dynamic knee stabilizers for any od the tested muscle groups do not influence the dominance between
the muscle (Table 1).

Table 1: Peak torque (Nm) and total work of knee extensors and flexors at angular velocities 60 and 180 °/s and comperision between
left and righ leg in handball and basketball players (students of Faculty of Sport and Physical Education in Sarajevo

Reciprocal ration of agonists and antagonists of dynamic knee stabilizers in both legs of hanball and basketball
players is presented in Table 2. Statistically significant differences were not found for this inter-musle ratio in these two
groups of examinees.

Table 2: Comparision of inter-muscular ration of reciprocal group in both legs at both angular velocities
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Discussion

The results of this research show similar results of dynamic knee stabilizers in left and right leg for both groups of
examinees. This result suggests that strenght is linked with demands in sport, in this case with handball and basketball
(Zakas et al., 1995). In this research Thostensson et al. found the differences in muscle strenght in alpine skier, jumper
and sprinter.

All results support the lack of asymmetry between right and left leg for each tested group, which is proved by the
following example (Brady et al., 1993, Holmes i Alderink 1984, Gur et al., 1999, Rosenei et al., 2001, Siqueira et al., 2002,
te Kazazovi¢ et al., 2008). This research also denies the presence of asymmetry (Molnar, Aleksandar 1974, Goslin and
Charteris 1979, Wyatt et al., 1981). Muscle asymmetry which occured in this research in knee flexors and extensors can
be a consequence of balanced pressure on both limbs . It seems that the players who were in the training process were
adjusted to specific loads equal for both limbs and that they could balance the strenght of both sides. During the handball
and basketball matches and trainings, the players perform various explosive movements like sprints, jumps, duels and
driblings. In all these activities, both limbs are active equally.

Muscle symmetry which was found in this work of knee extensors and flexors can be caused by strenght training
which is performed during the preparation period.

Recent researches in reciprocal ratio of dynamic knee stabilizers is shown in the reseach of Rosene et al. (2001)
and Siqueir et al. (2002). In this research, the ratio is on the same level and the olny difference is in angular velocities.
At greater angular velocities, higher results are noted. At angular velocity 180%s , the results are higher. In scientific
bibliography there are numerous contradictory studies. Some of them point out that angular velocity does not influence
the results of muscle ratio and that the results are similar at all angular velocities, taking into consideration correction of
gravity (Zakas et al,. 2002, Fillyaw et al., 1986). On the contrary, reciprocal ratio is greater at higher angular velocities,
when gravity correction is not taken into consideration (Zakas et al., 2002; Fillyaw et al., 1986).

Zakas et al. (2002) confirmed similar indicators at the same angular velocities in professional Greek basketball,
handball and football players.

When there is asymmetry in muscle strenght between the limbs or in reciprocal ratio of agonists and antagonists, it
is suggested to undergo the muscle rehabilitation and improve weaker muscle group in order to make balance between
two legs.

According to this research, there is no significant difference between extensors and flexors of dynamic knee stabilizers
as well as in reciprocal ratio of agonists and antagonists in both legs. One must be active in handball and basketball training
process and matches during a certaing period of time (8 years) in order to improve their peak torque and total work. The
coaches are suggested to make individual strenght programmes for the players who have asymmetry of bilateral and
reciprocal muscle groups of dynamic knee stablizers.

Conclusion

According to the results of this research, there is no significant difference between knee extensors and flexors strength,
as well as, there is no significant difference in the reciprocal (agonist/antagonist) ratio in both, dominant and nondominant
leg. By active participating in handball and basketball training process and matches during a certaing period of time, in
this case, time period is 8 years, sportspeople can improve their peak torque and total work values. Reciprocal ratio of
knee extensors and flexors do not differ these two groups of examinees. However, based on the earlier findings, coaches
are suggested to make individual, additional strenght programmes for players with bilateral and/or reciprocal muscle
asymmetries. In the case of asymmetry, an appropriate treatment, with the purpose of its removal must be an obligatory
part of the strenght training programme.
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Abstract

Due to the length of sporting activities and competitions throughout the year, women basketball belongs in a category
of very demanding and grueling sports. Therefore, the importance of diet in training has an important role because the
possibilities for the development of health complications and injuries are related to high physical loads. The aim of this
study is to present eating habits of female basketball players in Croatia and their relation to menstrual irregularities.
Female basketball players (N = 153) completed a questionnaire about their eating habits and menstrual irregularities.
In this study, the maximum value was 45 points. Most of the players (63.4%) had 33.29 points to questions about the
frequency of consumption of food and beverages. The results suggest that players often skip meals and reduce food
consumption through diet. Those who have better eating habits have less menstrual irregularities. This results indicate
that the improvement in dietary habits can avoid nutritional deficiencies and menstrual dysfunctions.

Key words: women basketball, dietary habits, menstrual irregularities,

Introduction

The length of sporting activities, loads in training in different parts of the season, the length of the competition
season, rest periods and consumption during training and competitions are factors that determine that diet, nutrition and
education, become an integral part of the training process. Although the composition of the body is different in women
and men basketball, the basic principles of proper nutrition for both are still the same with minor differences. Basketball
male players have a greater need for certain nutrients mainly due to the fact that female are more prone to nutritional
deficiencies because of the menstrual cycle, which takes place once a month. The loss of iron (Fe) during the menstrual
cycle is between 15 and 30 mg, which means that women in basketball must consume additional 5 mg of iron per day to
compensate this loss. Practice shows that a large number of girls is uneducated which can have unpleasant consequences.
Anemia in female athletes is not a rare occurrence that may even lead to termination of sporting activities, which is actually
a drastic punishment for ignorance (Kulier, I. 2001). During the training of high intensity and duration, adequate to energy
needs, food must be taken in order to maintain body weight, increasing the effects of training and maintaining health.
Low energy intake can lead to loss of muscle mass, menstrual disorders, loss or failure to obtain bone density, increased
risk of fatigue, injury and illness, and it can prolong the process of recovery. Girls and women with a low dietary intake
are susceptible to many complications, including fatigue, dehydration, growth delay, reduced immune system, which
increases the incidence of upper respiratory tract infections and problems with cell-mediated immunity (Montero et al.,
2002). Inadequate nutrition can lead to amenorrhea and delayed puberty. Amenorrhea can also occur due to emotional
or physical stress, such as intense training. Amenorrhea occurs more frequently in female athletes (3-6%) compared to
the general female population (2-4%) (Manroe, M. 2002"; Goodman et al., 2005). Female athlete triad can leave severe
and long-lasting effects. Characteristics of the triad are the following: amenorrhea, eating disorders and osteoporosis.
Gabel (2006.) in his study found that athletes who compete in sports that require a lean look 70.1% are in greater risk for
the female athlete triad than in those sports where is not required (55.3%). Due to the low bioavailability of iron in plant
nutrition vegetarians his stocks are usually insufficient (Craig, WJ. 1994). In addition, physical activity can increase the
need for iron and basketball vegetarian must constantly check the value of iron in the blood. Research in female athletes
has shown occurrence of a weakened immune system, and related problems (Gleeson, M. et al., 2004) and disorders of
menstrual function and risk of osteoporosis, eating disorders and anemia. Planning a diet for any basketball player should
be individualized and complex process in which we must take into account the size and composition of the body, to set
goals related to body weight and daily training schedule.
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Methods

The sample consists of 79 female basketball players who are competing in the first Croatian league and 74 basketball
players who are competing in the second Croatian league. They were investigated for dietary habits and menstrual
irregularities using a questionnaire based on national and international studies (Paugh, 2005). Morphological characteristics
that were measured are height, body mass and calculated values of body mass index (BMI). The data obtained were
analyzed by standard statistical methods package Statistica for Windows 97. We have calculated the basic descriptive
parameters: mean and standard deviation. The difference between foreign and Croatian female basketball player first
and second leagues is tested by one-way analysis of variance and t-test. The existence of a relationship between dietary
habits and menstrual irregularities were tested using Pearson’s correlation coefficient.

Results and discussion

Table 1. presents the results of morphological characteristics of female basketball player from which it appears that
the basketball players who are competing in the first division have on average 21.9 years, the average height is 179.14
centimeters, weight 70.68 pounds and BMI of 21, 99. Players who compete in the second Croatian league on average
have 17.3 years with an average height of 174.14 cm, weight of 64.44 kilograms and a BMI of 20.99. There is statistically
significant difference in all measured morphological characteristics between first and second league basketball players,
the first league basketball players are elderly, higher and have a higher body mass index.

Table 1: Morphological characteristics of female basketball player

Rank x +sd Minimum Maximum t-test
1. division 21,90+4,89 15,00 40,00

AGE 7,05*
2. division 17,30+2,85 13 27,00
1. division 179,14+8,38 157,00 197,00

HEIGHT 3,53*
2. division 174,64+7,33 160 188,00
1. division 70,6818,44 55,00 96,60

WEIGHT 4,92
2. division 64,14+7,97 43,00 78,00
1. division 21,99+1,80 18,00 28,70

BMI 3,23*
2. division 20,99+2,04 15,60 26,00

* Statistically significant differences at p <0.05

Younger age of female basketball players in second division is justified if it is known that female cadets and junior
women Croatian basketball teams, along with a few experienced basketball player, gain competitive experience in this
league. Given that this young basketball players are still in development (age range from 13), and probably a fewer number
of sessions per week, it is understandable lower weight and body mass index than in the first division female basketball
players. A higher body mass index of female basketball player in first division, which is in the normal range, it probably
shows a greater muscle mass. Eating habits are established by the respondents answers to questions about the number of
meals per day, skipping meals, consumption of certain foods from different parts of the food pyramid, the consumption
of liquids and sports drinks and supplements, with a special focus on the specific additives used by athletes.

Table 2: Rating of dietal habits of female basketball player

Rating All together % di'\j;;?én % i:/f;gg %

1 (<50%) 3 1,96 1 1,27 2 2,7
2 (50-60%) 33 21,57 19 22,78 15 20,27
3 (61-79%) 97 63,4 68 62,03 48 64,86
4 (80-89%) 18 11,31 78 12,66 8 10,81
5 (90-100%) 2 1,31 79 1,27 1 1,35

Table 2. shows basketball scores assigned to dietary habits which shows that the most frequent rating of “good” as
intermediate indicator. However, the rating “good” covers most basketball players who in that range have good eating
habits (63.4% female basketball player). Only 1.96% basketball player had poorer dietary habits and excellent dietary
habits had only two (1.31%) basketball player.
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Table 3: Week frequency of consuming meals determined by questionnaire aboutconsuming food and drinks FFQ with respect to
group (% of respondents)

Frequency of consumption First division Second division t-test
3 meals a day %
never 11,39 10,81
1-2 times a week 12,66 18,92
3-4 times a week 21,52 44,59 210"
5-7 times a week 54,43 25,68
Brekfast %
never 2,53 1,35
1-2 times a week 10,13 29,73
3-4 times a week 22,78 8,11 1,50
5-7 times a week 64,56 60,81
The frequency of skipping meals %
never 34,18 18,92
1-2 times a week 32,91 37,84
3-4 times a week 20,25 31,08 o8
5-7 times a week 12,66 12,16
The frequency of eating between meals per day %
never 1,27 5,41
1-2 times a week 26,58 27,03
0,68
3-4 times a week 40,51 36,49
5-7 times a week 31,65 31,08

* Statistically significant differences at p <0.05

Table 3. shows the weekly frequency of consumption of food and beverages due to the league. Female basketball
players in first division (54.43% of them) have three meals a day, 5-7 times a week while only 25.68% other league
female basketball players has three meals each day. The fact that about 11% of them never takes three meals a day, in
this case, it is unclear, because it can mean that the entries more and less than three daily meals. Given the importance
of proper distribution of meals and increasing physical activity during the day, it is interesting that only 64.56% of the
first league female basketball players and 60.81% other leagues, breakfast 5-7 times a week. Further, daily snacks takes
only 31.65% female basketball players while most snacks are taken 3-4 times a week (40.51%). It is worrying that 12% of
female basketball players skip at least one daily meal 3-4 times a week, of which 20.25% in first league and even 31.08%
in second basketball league.

First division female basketball players never skip a meal (34.18%) and in second league 18.92%. Suel E. et al. (2009)
who also studied female basketball players, 34.8% of them responded that they have three meals a day, and only 13.4%
confirmed to have breakfast every day, 22.3% sometimes, while 36.0% of female basketball players take daily snack.
Skipping meals and reduction of food intake, either because of lack of time or because of the aesthetics of the body without
the supervision and control of professionals, can cause a decrease in the effectiveness of the basketball game and can lead
to major health problems and dangers of eating disorders.

Figure 1: Shows the relationship of dietary habits of Croatian female basketball player

100



Fundamental and Applied Kinesiology — Steps Forward

Results of analysis of variance of dietary habits in female basketball players related to the group are shown in Figure
1. Croatian basketball players were not significantly different in eating habits, but the first basketball league players
have a better habits of second leagues players.Menstrual irregularities were obtained by asking of the year of getting
menarche, menstrual cycle regularity, the existence of cramps, bloating, breast tenderness, mood changes and exercise
during menstruation.

Table 4: Correlation coefficient eating habits and menstrual status

Correlations Marked correlations are significant at p <,05000 N=236
(Casewise deletion of missing data)
HABITS
FIRST MENSTURATION -0,01
CRAMPS 0,06
MOOD SWINGS 0,09
REGULARITY 0,04
WORKOUT -0,10

*Statistically significant differences at p <0.05

The correlation between dietary habits and menstrual irregularities has been assessed by using correlation tables
showing. No statistically significant correlation is determinated. However female basketball players who have better
dietary habits have regular periods.

Table 5. shows that menarche at 79.66% basketball players starts from the 12-14-years, at 9.32% basketball players in
the ninth and tenth year of life. At 8.47% basketball players (20 basketball players) menarche has occurred from fifteen
to seventeen years old, which may indicate on possibility of amenorrhea.

Table 5: Shows the menarche age

Years of Count Cumulative Percent Cumulative
menarche Count Percent
9 1 1 0,42 0,42
10 5 6 2,12 2,54
11 22 28 9,32 11,86
12 49 77 20,76 32,63
13 70 147 29,66 62,29
14 69 216 29,24 91,53
15 11 227 4,66 96,19
16 7 234 2,97 99,15
17 2 236 0,85 100
Missing 0 236 0 100

Results of analysis of variance between age of menarche considering the rank of competition show that female players
in second leagues have higher average age of menarche and they are, on average, considerably younger than basketball
players in first division (Table 1) The most common reason for late menarche occurance in women is considered to be
a constitutive factor, but also the lack of reduced meals in some female athletes. However, if strenuous sports training
begins in early childhood and there is not enough energy backed by adequate nutrition, it is possible in young athletes
to expect later emergence and maturation (Borms and Caine, 2003). Although it is known that regular participation in
organized training, in this case basketball, offers a range of health benefits, such as increasing bone density, increasing
the chances for an active healthy life (Torres, McGhee, T. 2009), improper and irregular meals at an earlier age during
hard training can cause health and menstrual problems.
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Conclusion

The results suggest that female basketball players show average eating habits. Basketball players who compete in the
first division in the average age of 21.9 years, the average height of 179.14 centimeters, weight of 70.68 kg and an average
body mass index of 21.99. Female basketball players who compete in the second Croatian league, on average have 17.3
years with an average height of 174.14 cm, weight of 64.44 kg and a BMI of 20.99. Basketball players of first and second
league show statistically significant difference in all measured morphological characteristics, and the first basketball league
players are elderly , higher and with higher body mass index. Female basketball players often skip meals and reduce food
consumption through diet, they have better eating habits and less menstrual irregularities.

Similar results in other studies (Abood et al., 2004; Chapman, P. and sur., 1997, Suzanne L., et al. 2013; Torstveit,
MC; Sundgot - Borgen J., 2005) concluded that by the improving dietary habits nutritional deficiencies that can result in
health problems and menstrual dysfunction could be avoid. Female basketball players in Croatia that have better eating
habits have regular periods. Basketball players in the second division are significantly younger, have higher age of getting
menarche. In the study of Dusek T. (2001.) who investigated female athletes, including basketball players, results show that
high intensity training at an early age delays the onset of menarche. Current dietary recommendations suggest the need
for education of coaches and players on the proper consumption, energy sufficient food especially during training and
matches high intensity in order to avoid the loss of muscle and bone mass, prevent fatigue, reduce the risk of menstrual
dysfunction and injury.
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PROMOTING PHYSICAL ACTIVITY AND EXERCISE AS ADJUNCT TREATMENT
OF COGNITIVE DYSFUNCTION IN PSYCHIATRIC DISORDERS
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Abstract

While psychiatric disorders are characterized by emotional disturbances, cognitive dysfunction is commonly
encountered. Research evidence demonstrates that physical activity (PA) and exercise affect cognitionin a number
of psychiatric disorders. The best evidence supports exercise in slowing age- related decline and rescuing cognitive
function in dementing illnesses. Research also suggests that PA and exercise may be beneficial in improving cognition
in schizophrenia, depression, and other psychiatric disorders. For many patients, a long period of physical inactivity
and decline may have preceded treatment. Thus PA and exercise programs should follow an increasing progression
of intensity level while providing interesting and stimulating variety of forms.

Key words: Attention, Executive Function, Social Cognition, Neuroplasticity

Introduction

Although psychiatric disorders are widely recognized as having emotional disturbances, cognitive dysfunction
is just as characteristic of most commonly encountered psychiatric disorders. Furthermore, in many disorders the
cognitive symptoms are largely untreated by current medications and have significant impact on functional abilities
(Millan et al., 2012). In response to these challenges a number of pharmaceutical, psychological and educational
therapies have been developed. Recent research using animal models has identified that physical activity and exercise
may play an important role in improving cognition. As such, it should be considered as an important adjunct therapy
in the treatment of a number of psychiatric disorders. This paper presents some of the key cognitive deficits associated
with the most common psychiatric disorders. In addition, a review is provided of the research linking physical
activity and exercise to cognitive improvement, as well as proposed mechanisms of action. Finally, implications and
recommendations for practice and research are provided.

Cognitive Dysfunction in Common Psychiatric Disorders

Among the most common disorders with cognitive impairments are those associated with aging such as dementia
and Parkinson’s disease as well as psychiatric disorders such obsessive-compulsive disorder (OCD), post-traumatic
stress disorder (PTSD) and schizophrenia. Finally, disorders more typically identified in childhood such as attention
deficit hyperactivity disorder (ADHD) and autism spectrum disorders (ASD) also present with significant cognitive
deficit. One cognitive function that is disrupted in virtually all disorders is that of attention (Millan et al., 2012).
In cases such as dementia, ADHD and schizophrenia focused attention is disrupted (Dere, Pause, & Pietrowsky,
2010), yet in disorders such as PSTD and OCD there is a hyperattention to threatening stimuli (Castaneda, Tuuio-
Henriksson, Marttunen, Suvisaari, & Lonnqvist, 2008). Another aspect of cognition commonly disrupted in many
disorders is that of executive function. Executive function is a cognitive component implicated in such activities
as planning, decision-making and problem solving (Millan et al., 2012). Executive function also interacts with
attention and working memory to permit people to act in non-routine environments. Aspects of executive function are
disrupted differently in different disorders, for example children with ADHD demonstrate poor planning (Vaidya &
Stollstorff, 2008), cognitive inflexibility is characteristic in ASD (Robinson, Goddard, Dritschel, Wisley, & Howlin,
2009), response inhibition is present in OCD (Burdick, Robinson, Malhotra, & Szeszko, 2008), and schizophrenia
demonstrated generalized deficits in many elements of executive function (Kalkstein, Hurford, & Gur, 2010). Finally,
social cognition, which is a form of higher cognitive function, is also impaired in many common disorders. Social
cognition is cognitive process through which people perceive, interpret and respond to the assumed intentions and
behaviors of others (Green & Horan, 2010). Such behavior requires the creation of a mental understanding of others’
thinking, referred to as theory of mind, as well as both receptive and expressive language skills. Social cognition is
markedly impaired in ASD and schizophrenia, but also noted in depressive disorders, ADHD, Parkinson’s disease
and Alzheimer’s disease (Millan et al., 2012).
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Animal Models of PA & Cognition

Some of the earliest work to identify the relationship of PA to cognition was identified through a technique
that has come to be termed environmental enrichment (van Praag, Kempermann, & Gage, 2000). Environmental
enrichment involves providing an enlarged living space, increased social interaction as well as increased physical
activity for laboratory animals. Using principally rodent models, physical activity and exercise regimen have been
found to improve such cognitive function as spatial memory and learning (da Silva et al., 2012), recognition memory
(Vedovelli et al., 2011) and working memory (Langdon & Corbett, 2012) among typically developing rodents.
Exercise has also been found to improve cognitive functioning among animals whose cognitive function had been
compromised by chronic stress (Kwon et al., 2013), a viral model of schizophrenia (Wolf, Melnik, & Kempermann,
2011), chronic ethanol consumption (Hashemi Nosrat Abadi, Vaghef, Babri, Mahmood-Alilo, & Beirami, 2013) and
amyloidoisis (Maliszewska-Cyna, McLaurin, & Aubert, 2013). Thus in both normally developing as well as rodents
with induced disorders, exercise regimen have been found to have beneficial outcomes for cognition.

Human Trials of PA or Exercise & Cognitive Function

The research to identify the impact of exercise and physical activity on cognitive function among humans is
relatively young compared to the research on other non-human animals. For example, no human experiments appear
in the research literature prior the late 1970s (e.g., Young, 1979). Given the challenges of cognitive decline in later
adulthood, much of the research on PA or exercise and cognition has focused on older adults. One approach to
examining the role of PA and exercise on cognitive function has examined this relationship among adults without
cognitive impairment. In a review of PA interventions among adults without cognitive impairment Angevaren et
al (2009) concluded that aerobic physical activity that improves cardiorespiratory fitness appears to be beneficial
to cognitive speed as well as auditory and visual attention. At the same time, effects were not been uniformly
demonstrated across all dimensions of cognitive function. A subsequent meta-analysis by Smith and colleagues
(2010) concluded that aerobic exercise confers modest cognitive improvements among older adults in the areas of
attention and processing speed, executive function and memory. Another approach has been to examine the role of
early life PA in later life cognitive impairment. Both retrospective and prospective study designs have been supportive
of physical exercise as a preventative or disease modifying effect in later life (Ahlskog, Geda, Graff-Radford, &
Petersen, 2011). Among adults with already existing cognitive impairments, PA and exercise have also been found
to improve general cognition, executive function and memory (van Uffelen, Paw, Hopman-Rock, & van Mechelen,
2008), and that the effect may be greater among those already experiencing cognitive decline (Smith et al., 2010).

The majority of research thus far examining the connection between PA or exercise and cognition has focused on
older adults and dementing illnesses. There is a growing body of research that has also examined this connection in
other types of psychiatric disorders. For example, recent randomized clinical trials (RCTs) have examined the effect
of exercise on cognitive performance in schizophrenia. The evidence here is ambiguous as one small study found an
effect (Pajonk et al., 2010), while a larger follow up study failed to find an effect (Falkai et al., 2013). The research
on the effects of physical exercise on cognitive performance is also limited. Among adults with major depressive
disorder, exercise has been found to be associated with improvements in attention and inhibitory control (Kubesch
et al., 2003; Vasques, Moraes, Silveira, Deslandes, & Laks, 2011) and in one study it was more beneficial than an
antidepressant in executive function improvement (Hoffman et al., 2008).

Similarly, there has only recently been interest in PA and exercise in other psychiatric disorders such as ADHD
and ASD. Among children with ADHD, moderate to vigorous PA has been found to be associated with better
executive function (Chang, Liu, Yu, & Lee, 2012; Gapin, Labban, & Etnier, 2011), improvements in vigilance and
impulsivity (Medina et al., 2010) and sustained attention (Verret, Guay, Berthiaume, Gardiner, & Beliveau, 2012).
Overall, while findings are consistent with animal models and outcomes in other populations, the current research
is notably weak in design (Berwid & Halperin, 2012). As with ADHD, the research on physical activity or exercise
and cognitive improvement in ASD is just beginning. In one of the very few trials of physical activity in autism,
Anderson-Haley, Tureck and Schneiderman (2011) found that the use of physically active video games resulted in
improvements in some aspects of executive function; however, this was based on very small samples with no control
condition. Finally, at present there are no identified studies that have examined the relationship of PA or exercise to
the disorders of PSTD or OCD.

Potential Mechanisms of Action

Much of the work in the identification of mechanisms of action comes from animal models. Marmeleira (2013)
provides a comprehensive review of potential mechanisms. One of the most obvious mechanisms is related to
improved vascular fitness. This is characterized as the cerebral circulation hypothesis. Given the large demands of
the brain for oxygen and glucose, one mechanism may be that improved fitness results in more efficient delivery of
oxygen and nutrients to the brain. In addition, such improved vascular resources also promote angiogenesis, which

104



Fundamental and Applied Kinesiology — Steps Forward

while important to improved cognition is not sufficient cause for cognitive improvement (Angevaren et al., 2009).
Another likely mechanism appears to be related to change in brain structures such as increased volume of the
hippocampus (Ferreira, Real, Rodrigues, Alves, & Britto, 2011). This is an important brain area for cognition due to
its role in learning and memory, as well as its role in the expression of the neurotrophin brain-derived neurotrophic
factor (BDNF). BDNF and other neurotrophic factors are important in the neuroplastic processes of neurogenesis,
synaptogenesis, gliogenesis, and arborization (Kramer & Erickson, 2007). Finally, one hypothesized mechanism
posits that through exercise, changes in the availability of neurotransmitters such as dopamine and noradrenaline
may reduce depressive symptoms, which as noted above, impair cognitive processes (Marmeleira, 2013).

Implications and Recommendations

There is sound research evidence to suggest that PA and exercise are important factors in aging and cognition.
Regular PA provides both a prophylactic effect to cognitive decline and appears to be able to rescue age-related
cognitive loss to some degree. The role of PA and exercise in cognitive impairment associated with other psychiatric
disorders is less clear. While there is some evidence to suggest that it may have effects to improve cognition in a
variety of disorders, the quality and number of supporting studies is quite limited. Another challenge in coming
to conclusions about the research evidence in both human and rodent studies has been the variability of intensity
and duration of PA interventions. Some studies have examined the role of vigorous exercise on cognition, whereas
others have examined overall levels of physical activity. Duration also varies from a single bout to twelve months of
exercise intervention. Another challenge in interpreting the research is that only some interventions collected data
on both fitness and cognition. Without measuring changes in fitness level, it is difficult to determine if the PA or
exercise intervention may have a direct or mediated effect (via vascular fitness) on cognition.

Although there is only modest evidence for the effect of PA and exercise on cognition across all psychiatric
disorders, increasing regular PA is warranted. First, from a fitness point of view, many of the cited disorders are
associated with sedentary behavior, weight gain and obesity. Increasing regular PA can reduce the impact of such
secondary health conditions. In addition, increasing regular PA may also increase the cognitive complexity of the
lives of people with these disorders. Marmeleira (2013) noted that “nothing speeds brain atrophy more than being
immobilized in the same environment and that the monotony undermines our dopamine and attentional systems
crucial to maintaining brain plasticity” (p. 89). Finally, although may be clear benefits to PA and exercise, adherence
is frequently challenging. For some people with psychiatric disorders, a long period of physical inactivity and decline
may have preceded their treatment. High intensity exercise programs among such deconditioned clients may add to
a low rate of adherence. Thus PA and exercise programs should follow an increasing progression of intensity level
while providing interesting and stimulating variety of forms.
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Abstract

The aim of the research was to create an intervention program of physical activities suitable for hemato-oncological
patients after treatment to continuously improve their physical condition and mental state.

In a 3-month pilot research we were looking for such forms and intensity of physical activities suitable for hemato-
oncological patients. Outcome measures are increase in muscle mass and overall physical condition, cooperation in the
collective while exercising, an increase of mental toughness and building a relationship of trust between patients and
those that participate in the project. Partial results - the selection of physical activities is wide to allow us to compare the
results when the pilot program finishes and create a recommended intervention program comprising of physical activities
with different focus which will be offered to physicians and patients as a supportive treatment of these diseases.

Key words: intervention exercise program, condition, heart rate monitoring, fitness abilities, core stability

Introduction

Hematology-Oncology Diseases and their treatment have a plethora of side effects which decrease patients” quality
of life. The most common side effect is an extreme fatigue, which is related to the subjective condition of a patient since
the commencement of the disease, and which may increase in the course of therapy and may last for months or years after
the treatment has been discontinued or when in remission. This fatigue is a multidimensional, subjective and objective
physiological condition which is characterized by persisting extreme fatigue, decreased capacity for physical and mental
activities (patients often fail to perform routine daily activities which leads to a loss of independence, demoralization,
pessimism, anxiety, etc.) and an inability to rest or sleep (fatigue is often described as being worse than vomiting, nausea,
pain and depression).

The main aim of the intervention exercise program was to increase fitness abilities of patients and prevent the loss
of muscle mass which is the result of the illness and treatment. The project team also focused on psycho-social aspect
of physical activity and conducted the exercise in a way to change the quality of life of the patients, their approach to
their own bodies, to exercise and to sport. In the introductory lessons, instructors were introduced and met the patients
and an effort was made to create a pleasant atmosphere and to build trust in the team that was involved in exercises and
measurement. During the group interview, both common and different features were identified - most patients spoke
about frequent fatigue feelings and a great willingness to participate in the program.

The structure of lessons was then selected in accordance with the three-month pilot research - to increase fitness
abilities of the patients. Due to generally accepted rules, the structure of particular parts of a lesson was comprised of
introductory part, the main part and conclusion. These three parts should always be included in any exercise program
(Dovalil, 2002).

Description of the observed set

Seven patients were included in the pilot program (5 women and 2 men) and they attended a three-month exercise
program three times a week, i.e. 30 lessons. The attendance ranged between 75 and 100% with one female patient
terminating her attendance due to health reasons.

Patients with haematological malignancies treated with systematic anticancer therapy were recruited from the
Haematology and Oncology Clinic of University Hospital Brno, Czech Republic. Eligibility criteria included, among
others, histologically confirmed haematological malignity and received chemotherapy before enrolment of the patients.
Of seven patients included in the pilot study, 2 suffered from Hodgkin lymphomas, 3 from non-Hodgkin lymphomas,
and 2 from leukaemias.
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Physical fitness, fitness abilities

Fitness is sometimes used to refer to a good health condition - in our case this was optimal health state considering
the disease as well as the ability to overcome obstacles easily, quickly, strongly and dexterously. Fitness may be identified
as a state of an organism which is prepared or adapted to a particular performance. Physical fitness may be divided
into health-related-fitness and performance-related-fitness. The project team focused on the former. This is identified
as fitness which directly (and indirectly) influences person’s health, acts as prevention, particularly against physical and
mental issues related to hypokinesis — low active muscle work and other organs and systems (musculoskeletal apparatus,
neuromuscular control system, neuroendocrine system, energy metabolism, transport system - circulatory and respiratory
system, metabolism, water and minerals, etc.) (Novotny, 2014).

Suchomel (2006) prefers the terminology which is closer to anthropomotorics and the practice of physical education,
e.g. aerobic (cardio-vascular) fitness, body composition, muscular strength, endurance and flexibility. For exercises whose
main purpose is to improve or maintain good health or to increase physical fitness and performance it is necessary to
measure heart rate carefully. Therefore, during the course of acrobic exercises, heart rate monitors (Polar RS100, China)
were used to monitor heart rate. This gives the number of heart beats per minute. This is also the only unit which accurately
describes the exertion on organism during sport and other activities. Physical activities and sports were selected to be
beneficiary for organism, not to put an extreme exertion on it. To increase heart and respiratory system activity high
intensity of exercises is necessary. Instructors conducted the exercises so that patients could, according to their heart rate
monitoring, change the intensity of their exercises so that their heart rate was between 65 and 90% of the maximum heart
rate. As the program was comprised of three lessons a week, each for the duration of 60 minutes, a sufficient exercise was
ensured to increase fitness. Utilizing the sports facilities of the Faculty of Sports Studies the following were included in
the lessons: SPINNING program, rowing, Crosscountry trainer, walking on treadmill, dancing, body styling, gymball
exercises, BOSU® (BOSU® Balance Trainer, USA), badminton and table tennis.

Outcome measures

» Heart rate is the main functional indicator. In healthy individuals, it shows a linear increase with the increasing
intensity of physical exercises until submaximal intensity is reached.

»  We have chosen power level 60% and 75% of the maximal individual heart rate for each patient in order to increase
physical fitness.

» Observation of body composition showed the impact and results of exercise programs. Bioimpedance method is non-
invasive and safe. Itis quite resilient towards human error (Bunc, 2001) at the early stages of physical exercise program.

»  The Borg Rating of Perceived Exertion Scale is used to measure perceived exertion i.e. the intensity of physical
exertion. An individual assesses his/her feelings during exertion and these are entered in a protocol. This scale is used
to assess clinically relevant symptoms, to estimate labor activities, to assess the success of therapy and rehabilitation
and to assess daily activities in various epidemiological researches (Borg, 1982).

Physical activities specification

Spinning
SPINNING Program has been selected in the pilot study as an essential aerobic exercise in cardio training. An

exercise lesson was 60 minutes long and took place three times a week for 3 months. SPINNING lessons were placed at
the initial stage of the exercise. This is a fitness exercise based on group ride on stationary bicycles (SPINNERS) to music.

Cardio Zone

The advantage of exercise on various cardio trainers is that it exercises correct movement sterecotypes of human
locomotion - walking, running, stair climbing, cycling and rowing. Physical activities on treadmill and country cross
and rowing trainers support maximally the development of endurance and strength.

Bodystyling
The program needed such exercise which would form and strengthen the whole body. Therefore, bodystyling has
been selected. Exercises were focused on forming of muscle groups of the whole body with a special emphasis on the

workout of thighs, bottom and stomach muscles. Bodystyling is suitable for individuals of various ages and fitness. This
is also the reason why this exercise has been selected - due to the variety of patients - different ages and sport background.

Dancing

Simple dance elements have been used which focused on various types of natural movement with the aim of gradual
development of exercise abilities in accordance with music and one’s own feelings. During exercising, physical fitness
is naturally growing, the body core strengthened - CORE stability and the whole body is relaxed to various rhythms.
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Shaking

Another alternative for cardio exertion was “shaking” - shaky movements of the whole body or some parts. Shaking
is done to music in rapid rhythm. As patients reached their recommended heart rate quite quickly, and this exercise
is relatively easy and effective for cardio-respiratory endurance, we will continue to expand this alternative method of
exercise.

SM System

This original method (Smisek, R., 2011) is used for functional stabilization and mobilization of the spine. This is an
exercise for spine treatment and regeneration using elastic rope. SM system exercises help to create aligning posture,
eliminate muscular imbalances and strengthen weak muscles. These exercises also help a balanced exertion of muscles
which support the spine and it also relaxes these muscles. It allows a good quality relaxation of exerted muscles which
shortens the time needed for regeneration.

Balance exercises

These are exercises aimed at correcting body posture, they include exercises when standing, sitting, and lying on a
gymball. All these exercises are aimed at weakened muscles and stretching those muscles with a tendency to shorten.
Gradually, other exercise equipment will be included, e.g. BOSU®.

Exercises with Pilates elements

Pilates is suitable for any age and level of fitness. Pilates is particularly useful for the correction of wrong body
posture. During this exercise, the patients were taught to check their posture and perceive balance and exercise the body
core muscles which help the correct posture. While exercising, the aim is to perceive one’s body as a whole. It is important
to focus on surface muscles as well as on internal muscles exercises which are usually omitted in other types of exercise.

BOSU®

BOSU® is a Balance Trainer which has been used to exercise and strengthen cardio-vascular system and to strengthen
the body core. BOSU® is used to improve body posture and movement coordination as well as the ability to keep balance
necessary for good sport performance and rehabilitation. BOSU® exercises are focused on all muscle groups, it exercises
postural and phasic chain muscle systems in a quick, safe and complex way.

Partial results

The actual exercise was 50 minutes long on average. Initial and final part of each lesson was spent warming-up
and stretching of main muscle groups. Spinning was the main aerobic exercise. Alternatively, rowing trainer or elliptic
crosstrainers were included in this program as well as a 15-minute dance, shaking, badminton and table tennis. Another
part of each exercise was resistance exercise utilizing one’s own body - bodystyling and selected Pilates exercises
included in workout length. For a complete strengthening of the muscles of the whole body, particularly the Core stability,
improvement of locomotor coordination and balance, correct posture and improvement of physical fitness, in about 20%
of the lesson exercises on BOSU® were included as well as exercises on gymballs. SM-system exercises were used to
compensate for muscle imbalances.

Tablel: Exertion intensity during endurance exercising

X SD
monitoring length (min) 36.59 6.07
heart rate start (min-) 91.34 10.61
heart rate max (min) 149.51 18.03
average heart rate during exercising (min?) 126.59 14.2
exercising in the zone (%) 46.49 18.4
exercising over the zone (%) 28.47 2418
exercising below the zone (%) 25.04 20.27

During the course of aerobic exercises, Heart rate monitoring was used to monitor heart rate (Table 1). Average
exertion was around 60% and for most of the time (75% on average) exertion intensity did not drop below the lower limit
of the recommended extent of exertion.
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This corresponded to the subjective assessment of exertion (Borg RPE) which was a little over 12 on average which
ranged from “light” to “somewhat hard”. During the course of the lesson, RPE average values increased slightly. When
intervention ended, 6 patients (one of the patients discontinued the intervention) were asked 7 question for final assessment.
On a scale of 0 to 10, majority of the patients were satisfied with the work of instructors (one 9, the rest of the patients
gave 10 points) and with the atmosphere within the group (one 8, the rest gave 10 points). The content of lessons was also
highly praised (4 times 10 points). The best result is the high assessment (mostly 9 points) of the influence of exercises
on the patients” well-being. Patients also appreciated learning new types of exercises (7 to 10 points). Bigger difference
in responses and a little lower assessment was received in questions concerning the improvement of physical fitness and
the difficulty of exercises (5 to 8 points).

The conclusion drawn from the questionnaire is that a well-planned and good-quality group exercise was helpful for
the patients, interesting and it significantly improved their well-being.

The patients were given questionnaires immediately after the lesson to subjectively assess the instruction, content,
difficulty and overall satisfaction with the exercises. Patients indicated their assessment on a scale of 0 to 10.

The results regarding changes in body composition (Table 2).

Table 2: Basic Somatometric parameters

Before intervention After intervention Difference
Parameter p

X SD X SD
Weight (kg) 87,58 19,99 88,42 19,41 0,83 0,1495
Body height (m) 1,76 0,10 1,76 0,10 0,00 1,0000
BMI (kg.m) 28,20 5,75 28,42 5,56 0,22 0,2176
Fat (%) 31,37 9,29 31,42 9,17 0,05 0,8417
Fat(kg) 27,63 11,94 27,92 11,61 0,28 0,2782
Muscles (%) 38,14 571 38,18 5,61 0,04 0,8116
Muscles (kg) 33,43 10,08 33,78 9,75 0,35 0,3227

Conclusion

After the end of this pilot study, it may be concluded that, based on the findings, a regular physical activity is a
suitable recondition tool for hemato-oncological patients to gradually restore their fitness abilities and for their overall
physical and mental well-being. The group, with some new members, will continue to exercise. The next stage of this
research will focus on the creation of fitness program suitable for home, individual exercising of patients who lack means
to exercise with an instructor.

The conclusion drawn from the questionnaire is that a well-planned and good-quality group exercise was helpful for
the patients, interesting and it significantly improved their well-being.
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Abstract

The incidence of central obesity related diabetes mellitus type 2 is rising. The risk for developing this illness can
be reduced by healthy lifestyle, especially if it starts at a young age. Easily obtainable anthropometric parameters to
identify critical adiposity could be useful for population screening. The present study has shown that body mass index
(BMI) significantly correlates (p < 0.001) with waist circumference (WC), the increase of which may be indicative for the
diagnosis of glucose metabolism disorders. BMI of 28 kg/m? or higher indirectly indicates the WC of clinical importance.
BMI is routinely calculated in sports and wellness centres as well outdoors, so it can be widely used to assess the risk for
type 2 diabetes. We conclude that a kinesiologist has the possibility to identify and to direct individuals with increased
probability of metabolic diseases using very basic anthropometric tools in daily practice.

Key words: primary prevention, abdominal obesity, waist circumference, anthropometry, glucose metabolism
disorders

Introduction

The incidence of type 2 diabetes has risen dramatically and is set to increase further. The number of cases worldwide
in 2000 among adults was estimated to 171 million and is expected to approximately double by 2030. In association with
high diabetes prevalence, the proportion of deaths due to cardiovascular diseases and other complications related to diabetes
(Wild et al., 2004) will inevitably increase. Special attention should be paid to the youth, since they have shown a profound
effect of obesity/type 2 diabetes on vascular diseases (Gungor et al., 2004). The risk for the onset of type 2 diabetes can
be reduced by preventing abdominal obesity and physical inactivity. A combined intervention of individualised physical
activity programme and a diet can reduce the risk for type-2 diabetes by approximately 50% in overweight subjects with
impaired glucose intolerance (Tuomilehto et al., 2001). Such interventions could be implemented also by a kinesiologist
who has the possibility to identify individuals at risk among people s/he meets during daily practice. It is well known
that waist circumference (WC) highly correlates with abdominal adiposity and is a reliable clinical parameter for glucose
metabolic disorders (Janssen et al., 2004). Furthermore, an exact determination of WC requires a quite complex way of
measurement, taking into account the anthropometrical points in front/on the side of the abdomen, and the measurements
should be made in a separate room. The body mass index (BMI) still remains the standard for determining obesity. BMI
as a simple anthropometric index, easy to compute from body weight and height, is also useful in sports centres and
outdoors. Based on these facts, the aim of our study was to define whether there was a significant relationship between BMI
and WC in Slovene female students, thus allowing the use of BMI instead of WC to predict the risk for type 2 diabetes.
Identified individuals at risk should be immediately involved in therapeutic protocols; physical activity intervention and
the appropriate diet have to be prescribed.

Methods

169 female students, in average 22 years old, visiting various faculties of the University of Ljubljana, Slovenia were
anthropometrically examined. A research was carried out at the Department of Biology, Biotechnical Faculty in Ljubljana.
All the participants voluntarily participated in the study and an informed consent was obtained. All measurements were
taken by the same examiner in a quiet, properly illuminated and thermally neutral environment. The participants were
wearing light indoor clothing. Body height (BH) and body weight (BW) were measured according to the standardised
International Biological Programme protocol. Each subject’s height was determined in Frankfurt’s plane and bare feet
to the nearest 0.1 cm using a Martin’s anthropometer (SiberHegner, Switzerland). BW was measured on Tanita TBF-305
(Tanita Corporation, Arlington Heights, IL) to exactly 0.1 kg, wearing light clothes and no shoes (Weiner and Lourie,
1989). BMI was calculated as the ratio between body weight (kg) and squared height (m?). Waist circumference was valued
using a flexible inextensible tape and expressed accurately to 0.1 cm. WC was estimated halfway between the costal edge
and the iliac crest on the side and between processus xyphoideus and umbilicus in the front (Tran and Weltman, 1989).
A cut-off point of 80 cm for WC was used for identifying individuals with moderate risk for cardio-metabolic disorders
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linked to abdominal obesity. Pearson’s correlation coefficient (r) was determined to investigate the relationship between
WC and BMI values. Statistical analysis was performed on SPSS. A p <0.050 was considered as significant.

Results

As shown in figure 1, there is a significant linear correlation between WC in BMI (r = 0.79, p < 0.001) of young adult
females, suggesting the possibility to estimate WC from body height and weight. BMI explains 63% of variance for WC
in female students. The expressed relationship 1.65BMI + 33.74 = WC determines, that BMI of 28 kg/m? or more indicates
waist circumferences (80 cm and over) of clinical importance.
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50,0 - WC =1.6542 BMI + 33.741
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Figure 1: Linear relationship between body mass index and waist circumference for 169 female students

Discussion and conclusions

By considering the observed increase in prevalence of abdominal obesity as an important risk factor for type 2 diabetes,
the last should in the near future be addressed as an epidemic (Wild et al., 2004). Easily obtainable anthropometrical
parameters to identify critical adiposity and a co-related risk could be useful for screening, also outside medical institutions.
Kinesiologists in sports centres can play an important role in the early diagnosis of elevated risk for type 2 diabetes,
especially in young subjects. Of particular concern is the excess weight that occurs already among the youth, because
it increases the likelihood of obesity and related diseases in adulthood. Elevated WC is established as a reliable clinical
parameter for the glucose metabolic disorders prognosis (Janssen et al., 2004). But WC measurements could be less
practical, especially outside. An exact determination of WC requires a separate room and a quite complex measuring
protocol, taking into account anthropometrical points in front and on the side of the abdomen. This study has demonstrated
that BMI as a simple anthropometric index, also routinely calculated in sports and wellness centres, can be applied instead
of WC to predict the risk for type 2 diabetes. In fact, a significant linear correlation between WC and BMI was found
(r=0.79, p < 0.001), suggesting the BMI values of 28 kg/m? or higher were indirectly estimated at clinically important
WC of 80 cm and higher for at least female students. We conclude that using simple anthropometrical tools like BMI, a
kinesiologist can play an important role in the clinical screening of large samples for the risk of metabolic diseases, such
as type 2 diabetes. Special attention should be put on young subjects. Individuals at risk have to be addressed to a general
physicians and evidence based physical activity protocol for weight reduction should be prescribed. The limitation of the
study: the correlation between WC and BMI should be tested for both sexes and all age groups to evaluate the clinical
usefulness of BMI in the entire population.
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Abstract

Objective: The aim of this study was to explore the brain functional state and the brain neurotransmitters of the Chinese
elite trampoline athletes preparing for the Beijing Olympics Games. Methods: By means of EEG and Encephalofluctuograph
(SET), 10 key athletes in the Chinese Trampoline Team were monitored. Results and conclusions: (1) In whole team, both
the brain arousal index level and the brain energy ratio of the optional movement were slightly higher than of compulsory
movement; the data which fluctuated within a certain range suggested that the exercise load bored in the athlete’s brain
was not identical at different training stages. (2) In the 3' monitoring, the values of DA, 5-HT, INH and EXC were
minimum, while whole-brain coordination parameter appeared the lowest point in the fourth monitoring. (3) DA and the
brain energy ratio of the optional movement had correlation; ACh correlated with the brain arousal index of the optional
movement; both 5-HT and ACh were highly correlated with the brain coordination parameter.

Purpose

Trampoline was one of newly rising Olympic events. Although Chinese trampoline project started late, it was still in
the advanced ranks in the world. Trampoline belonged to showing off difficulty and beauty group. One complete routine
required that the athletes performed 10 different flips and twists in the air before hitting the trampoline in less than 2
minutes. To perform a routine, a high exercise quality for athlete was required, which included the ability of the central
nervous system’s control and determination. The exercising load of athletes in training resulted in strong stimulation and
stress to the central nervous system. That how to monitor and regulate promptly the state of the central nervous system,
especially the brain state, ensured the athlete’s brain gaining effective training and being in the best state in various
competitions was the more difficult part in Trampoline training monitoring. This study was that monitored the brain
function state of the athletes in the Chinese Trampoline Team who prepared for the 2008 Beijing Olympics, in order to
explore the neurobiological regularity and characteristics of the central nervous system of the trampoline athletes, and
to provide a basic for related services.

Methods

1.1 Participants: The participants were 11 major athletes who prepared for the Beijing Olympic Games, including 5 men
and 5 women, in the State Trampoline Team. The average age was 19.60+1.67 (male) and 19.80+1.30 (female).

1.2 Testing place and time: In October 2007, January, March and July 2008, 4 tests carried out at the Beijing Gymnasium
and Beijing Sports University. The first testing took place on 1~2 weeks before the World Cup, the second testing
was in the middle of the winter exercising, the third test was in before the end of the winter exercising, and the last
time took place in 2008 July, before the athletes came into the Olympic Village

1.3 Instruments: QDBS1018 Quantitative Digital Electroencephalography (Solar Electronic Technologies Co., Ltd,
Beijing). The analysis software was “Solar System SOLAR2000” and “SET Advancing EEG Analysis System” (Solar
Electronic Technologies Co., Ltd, Beijing).

1.4 Methods: According to the international 10-20 lead system [, the EEG of athletes was recorded continuously. In the
whole recording process, athletes were required sitting silently with closing eyes.

1.5 Indexes: Arousal index, brain power spectrum energy ratio, brain neurotransmitters (Inh, Exc. 5-HT, DA, NE and
ACh)

The final data on the neurotransmitters obtained by the “SET Advancing EEG Analysis System” were automatically
calculated based on both the measured value and the corresponding data stored data in the model library in the system,
which depended on the frequency in the quantization array in a certain time [\

1.6 Statistical analyses: The data were analyzed by using the SPSS for Windows 16.0 (SPSS Inc. USA) statistical package.
The data were presented as mean + sd. t-test and ANOVA were performance to evaluate differences between and
within trail. The significance level was set at P < 0.05.
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Results

2.1 The brain arousal index, brain power spectrum energy ratio of trampoline athletes

The brain arousal index reflecting the level of the brain excitability reached the international master reference value
(>33%) B, furthermore the index when recalled the optional movement was slightly higher than when recalled the
compulsory movement. The brain energy ratio to reflect the influence of the training load on the brain when recalled the
optional movement was slightly higher than when recalled the compulsory movement as well. These data suggested that
the athletes’ brain borne dissimilar training load in different training phase, but they were in the moderate range. The
data were not statistically significant between male and female athletes. See Tab 1.

Table 1: The brain function evaluation of the Chinese elite trampoline athletes

Brain arousal index brain power energy ratio
Time Gender N compulsory movement optional movement .
% % compulsory movement optional movement

1t male 5 34.56+2.23 37.40+3.12 2.750+0.471 3.041+0.391

female 5 37.67+2.48 39.37+£2.01 3.055+0.698 3.340+0.735
2nd male 5 34.28+2.41 36.52+1.89 2.749+0.459 2.809+0.492

female 5 32.10+2.48 35.31+3.96 3.006+0.449 3.291+0.523
31 male 5 29.18+1.38 33.44+3.88 2.769+0.239 3.004+0.490

female 4 32.42+2.41 33.69+1.90 3.010+0.133 3.114+0.224
4 male 2 36.91+0.17 40.97+0.78 3.310+0.440 3.508+0.500

female 3 38.04+1.22 39.45+2.86 3.34610.493 3.365+0.619
Total male 17 33.17£3.30 36.39+3.58 2.820+0.411 3.020+0.467

female 17 34.55+3.51 36.52+3.63 3.079+0.440 3.264+0.490

2.2 The whole brain level of the transmitters in the trampoline athletes

In statistical analysis, the value of a neurotransmitter in a same test was no significant difference between the male
and the female athletes, and the trends of the values of various neurotransmitters were coincident in different time point.
The results indicated that the activity of the brain neurotransmitter was not affected by gender. The lowest values of
DA, 5-HT, INH and EXC were occurred in the third test, however, the highest values were not in regularity. In the 6
neurotrans- mitters, INH rather than the other 5 neurotransmitters changed significantly (Tab 2).

Using correlation analysis among the brain arousal level, the brain energy ratio and the neurotransmit- ters, the data
showed that both the ACh related to the brain arousal index when recalled the optional movements and the DA correlated
with the brain power ratio when recalled the optional movements (Table 3).

Using correlation analysis among the neurotransmitters, there was significant correlation between the DA and 5-HT
(Table 4).

2.3 The brain neural coordination of the trampoline athletes

The brain coordination, which reflected the activity synchronization and the ability of synergy in various regions of
the brain, fluctuated in small range at a higher level in both male and female athletes.

The data of male was slightly higher than that of female, but there was no statistically different. See Table 5.
Using correlation analysis, the brain cooperativity was related to 5-HT and Ach significantly (Table 6).

Table 2: The whole brain level of the transmitters in the trampoline athletes

Time gender N INH EXC 5-HT DA NE ACh

1st Male 5 5.73+x4.14 9.51+7.98 10.34+9.20 13.77+11.12 6.32+3.02 7.01+5.35
Female 5 11.96+5.98 7.49+4.28 10.40+8.30 14.84+6.70 12.30+9.69 11.49+8.98
Total 10 8.84+7.25 8.50+6.13 10.37+8.26 14.31+8.68 9.31+7.97 9.25+7.76

2nd Male 5 16.12+8.60% 10.83+3.73 11.48+6.09 13.32+5.65 11.17+5.09 12.35+8.43
Female 5 23.61+12.36% 15.23+9.07 8.04+2.71 8.41+5.20 712+5.19 10.43+6.72
Total 10 19.86+10.79% 13.03+7.89 9.76+5.41 10.87+6.28 9.14+5.81 11.39+7.26
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3 Male 5 9.16+11.40 713%5.81 9.82+5.74 10.62+7.61 10.17+7.94 12.74+7.56
Female 4 4.72+2 367200 13.10+6.35 5.39+2.30 6.80+£5.97 13.23+10.02 7.57+6.48
Total 9 6.74+8.68° 9.78+6.47 7.96+5.47 8.83£7.00 11.53+8.47 10.44£7.19
4t Male 2 18.35+1.02%a¢ 8.22+5.90 10.73+2.66 10.34+8.22 12.36+9.53 3.21+4.41
Female 3 20.05+13.932¢¢ 7.07+£7.70 12.65+10.31 14.27+12.47 7.01+6.86 3.79+4.16
Total 5 19.37+9.912acc 7.53+6.22 11.88+7.49 12.69+9.96 9.08+9.21 3.56+3.69

a: P<0.05; aa: P<0.01, compared to the 1%; b: P<0.05; bb: P<0.01, compared to the 2"; ¢: P<0.05; cc: P<0.01, compared to the 3

Table 3: The correlation analysis among the brain arousal level value, the brain energy ratio of the trampoline athletes and brain
neurotransmitters

Evaluation index N INH 5-HT ACh DA NE EXC
Arousal index, compulsory 34 Correlation 0.111 -0.017 -0.309 0.144 0.073 -0.055
movement Significance 0.532 0.925 0.076 0.417 0.682 0.757
Arousal index, optional 34 Correlation 0.160 0.002 -0.352 0.083 0.023 -0.066
movement Significance 0.367 0.989 0.041° 0.639 0.896 0.710
Power energy ratio, 34 Correlation 0.199 0.289 -0.096 0.199 0.079 0.082
compulsory movement Significance 0.258 0.098 0.590 0.258 0.658 0.644
Power energy ratio, 34 Correlation 0.080 0.293 -0.301 0.360 -0.007 -0.061
optional movement Significance 0.651 0.093 0.084 0.036" 0.968 0.734

The significance test of the correlation; *, P<0.05, there was significant correlation

Table 4: The correlation analysis among the neurotransmitters in the brain of the trampoline athletes

Coordination

Neurotrans- mitters N ] INH 5-HT ACh DA NE EXC
analysis
34 Correlation 1.000
INH
Significance
34 Correlation 0.048 1.000
5-HT
Significance 0.792
34 Correlation 0.125 -0.108 1.000
ACh
Significance 0.488 0.551
34 Correlation -0.104 0.865 -0.264 1.000
DA
Significance 0.563 0.000** 0.137
34 Correlation -0.025 -0.082 0.121 -0.048 1.000
NE
Significance .889 0.652 0.501 0.792
34 Correlation 0.406 -0.292 0.232 -0.335 0.036 1.000
EXC
Significance 0.019* 0.099 0.194 0.056 0.840

The significance test of the correlation: *, P<0.05, there was significant correlation; **, P<0.01, there was high significant correlation

Table 5: The brain neural cooperativity of the trampoline athletes

Forebrain and hindbrain Forebrain and hindbrain

Time gender N Whole bfa.‘” Left and rightlbrain cooperativity cooperativity
cooperativity cooperativity (left) (right)
1st Male 5 164.20+45.49 45.60+13.90 37.40£11.52 31.80+10.18
Female 5 145.80+53.49 42.80+23.06 29.00+11.68 31.40+15.58
Total 10 155.00+47.80 44.20+18.01 33.20+11.80 31.60+12.41
2nd Male 5 183.60+36.11 58.40+19.49 38.80+15.28 41.00£15.17
Female 5 141.60+37.47 43.80+18.03 27.60+11.86 31.60+9.07
Total 10 162.60+41.15 51.10+19.30 33.20+14.18 36.30+12.78
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31 Male 5 194.00+£20.74 64.20+18.39 44.40+15.79 45.80+13.70
Female 4 143.25+38.92 37.00+11.16 35.50+9.00 33.50+11.00
Total 9 171.44+38.71 52.11+20.52 40.44+13.30 40.33+13.46
4t Male 2 172.50+33.23 48.50+13.43 39.00+1.41 29.00+16.97
Female 3 138.00+78.26 45.67+36.68 29.67+22.94 34.33+23.11
Total 5 151.80+62.70 46.80+26.83 33.40+17.02 32.20+18.64

Table 6: The coordination analysis between the brain neural cooperativity of the trampoline athletes and the neurotransmitters

Neuro- Forebrain Forebrain
trans- N Coordination Whole brain Left and right brain and hindbrain and hindbrain
- analysis cooperativity cooperativity cooperativity cooperativity
mitters )
(left) (right)
INH 34 Correlation -0.177 -0.002 -0.185 -0.077
Significance 0.317 0.990 0.294 0.665
34 Correlation 0.507** 0.582** 0.498** 0.512**
5-HT
Significance 0.002 0.000 0.003 0.002
34 Correlation 0.311 0.350* 0.351* 0.324
ACh
Significance 0.073 0.042 0.042 0.062
34 Correlation 0.253 0.271 0.236 0.233
DA
Significance 0.148 0.121 0.179 0.185
34 Correlation 0.191 0.119 -0.007 0.116
NE
Significance 0.279 0.504 0.969 0.513
34 Correlation 0.015 0.061 0.062 -0.009
EXC
Significance 0.935 0.732 0.727 0.958

The significance test of the correlation: *, P<0.05, there was significant correlation; **, P<0.01, there was high significant correlation

Discussions

3.1 The analysis on the brain state of the trampoline athletes

The brain arousal index reflecting the brain excitability level reached the reference values of the International Master
in the first 3 testing, even that of some athletes had reached the reference value of the world champion and the Olympic
champion. These results suggested that the exercising intensity highly stimulated the brain of trampoline athletes. That the
brain arousal index of the optional movement was slightly higher than that of the compulsory movement illustrated that
the optional movement stimulated more strongly the brain. The data of the brain energy ratio to reflect the influence of
exercise on the brain suggested that the exercising load borne by an athlete’s brain was not the same in different training
phase, however, the ratio were in the moderate range. Dynamic analyzing of the 4 test data, it was observed that the average
value of whole the team fluctuated in a certain range, furthermore, the data showed a downward trend from the first test
to the third test, but it rose and reached the highest value at the fourth test. These results reflected the athlete’s brain bore
various exercise loads in different training or competition stage. The first test was at the end of the competition season
and before the finals of the World Cup, in which the athletes detected were the key players to participate. The athlete’s
brain was subjected to match load and the brain excitability was higher. The second test was at the interim during the
winter training, in which not only the athletes had no competition but the routine exercising load was relatively lower,
therefor, the data were reduced. The third test was conducted before the end of the winter training, and these data lowered
further to the minimum among the 4 test. The fourth test was carried out in July when the Beijing Olympic Games had
less than a month. The 5 detected athletes who were candidates for the final qualification of the formal competition in the
Games were in very uptight state, so the data reflected not only the brain excitability reached the highest point, but the
exercise load borne by brain reached the maximum so that some players had been in alert state. This result suggested that
the athlete’s brain had entered the competition state so early that both coaches and athletes needed to control reasonably
the athlete’s state. These results coincided with what were gotten in other sports, such as diving P! shooting * women’s
rugby 71, that is, both the brain arousal index and the brain energy ratio of athletes who participated in the competition
to were higher than that of athletes who did not participated in the competition
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3.2 The analysis on the relation between the brain state of the trampoline athletes and central
neurotransmitters

Usually the central neurotransmitters played impotent roles in the physiological activities of their target cells or
target sites that were excited or inhibited. Generally, ACh, DA, Glu belonged to the excitatory neurotransmitter because
the most of the target cells or target sites was excited, but 5-HT, NE, Gly, GABA were inhibitory neurotransmitters due
to their inhibiting effects on their target cells. This study found that the ACh correlated to the brain arousal index when
recalled optional movements. This result suggested that the Ach not only played an important role in maintaining the
athlete’s high excitement state but also was one of the physiological and biochemical bases in the central nervous system
regulation of trampoline athletes performing more difficult movements. Neural biochemical studies had also found that
the ACh had excitatory effects on the cerebral cortex, which played an important role in the maintenance of behavior, EEG
activating, promoting learning and memory et al . The difference of the ACh content in brain in different physiological
conditions reflected distinct brain excitatory state or inhibitory state. Under the condition of exercise-induced fatigue,
the memory lowering, the dysesthesia, the visceral organ dysfunction and other physiological responses might concern
with the brain Ach, which our results confirmed. Another important central nervous transmitter, DA, was observed to
relate with the brain energy ratio when recalled optional movements in this research, of DA and appearance of action
also has relevance, which suggested that exercising load borne by the athlete‘s brain was closely relevant with the DA.
Researching on neural biochemistry of DA discovered that DA related directly to muscular movement function, general
behavior, mental activities and emotional, neuroendocrine and so on. During the exercising, the dopamine metabolism
in many encephalic regions including midbrain, hippocampus, hypothalamus was active ), however, both the synthesis
and the metabolism of dopamine decreased in the fatigue state. When the exercising load was very high, including large
exercising intensity, or participating in a major sporting events such as the Olympic Games, the athletes borne very heavy
exercising load or competing load, and their brain accepted also very huge exercising load. At this time, the DA activity
relatively increased, neuroendocrine activities were active, and the hormone associated with the exercising secreted, so
the control ability of athletes to muscle movement had been strengthened, and the athletes were able to cope with more
intense and more complex movements. Meanwhile, relatively high DA enabled athletes to maintain emotional, mental
activity at a high level so that the athletes could make an accurate judgment to the changing situation on the exercising
field or competing field and could formulate an optimal response.

Interestingly, the results of this study on ACh and DA were inconsistent with our previous researches on the shooting
athletes. The previous study found when the brain exercising stress ability of shooting athletes was estimated as optimal
or good, ACh value was high, but ACh was the minimum when the brain exercise stress ability was poor, suggesting a
relationship between the brain stress ability and ACh was more closely. However, the relation between the DA and the brain
exercising state and stress ability of the shooting athletes was not close, and DA related more closely with the sports rank
of the athletes ). The reason for this difference between the 2 events perhaps was that they belonged to different sports
items, which the shooting belonged to the performing accuracy but trampoline belongs to the performing difficulty and
beautifulness. Because of their essential differences, the central neurotransmitter activity was likely to be inconsistent.

As for the other neurotransmitters, such as 5-HT, NE, INH (that GABA was reflected) and EXC (that Glu was reflected),
the obvious regularity did not appear, but in the third testing, DA, 5-HT, INH and EXC were the lowest, which prompted
that the athlete’s brain function activation was a relatively low at the end of the winter training.

In addition, the correlation analysis among the several neurotransmitters showed there were high negative correlation
with both DA vs. 5-HT and EXC vs. INH. This result was consistent with the traditional understanding of these several
neurotransmitters, that is, the neural physiological and biochemical function of DA vs. 5-HT, Glu vs. GABA were
respectively the excitatory vs inhibitory and antagonism each other. The DA related directly to the muscular movement,
general behavior, mental activities and emotional, neuroendocrine and so on; the 5-HT participated mainly control of
sleep, exercise and emotion, maintaining stable spirit'® ', and was an important medium of the central fatigue'?. That
the brain 5-HT synthesis rate increased caused the brain to enhance sensitivity to other fatigue signal so that the body
movement ability descended and fatigue feeling occurred easily; on the contrary, the synthesis and metabolism of dopamine
decreased in the fatigue state. Glu, a typical, the most widely distributed and the most content of excitatory amino acid
neurotransmitter, had strongly excitatory effects to almost all neuron what it functioned!"*'¥; GABA, widely distributed
in the brain, had many physiological functions, such as anxiolytic effect " Our results suggested that, in the sports
items performing difficulty and beautifulness, of this phenomenon of paired central neurotransmitters represented more
obviously than in the static project such as shooting. Further it was conjectured that the ratio between the paired central
neurotransmitter caused directly the changes of athlete brain function state, and even the emergence of sports central
fatigue. In a research on SET and EEG in the National Women’s Rugby players, we also observed that the whole brain
average level of both DA vs. 5-HT and INH vs. EXC decreased synchronously and the level of NE and ACh increased in
anterior-posterior 2 testing "), which also prompted that the central neurotransmitter activity in the brain of a same-field-
contest sports was more similar to the sports items performing difficulty and beautifulness.
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3.3 The relation between the brain neural coordination and the brain functional state of the
trampoline athletes

The neural cooperativity parameters reflected the coordinated ability of the brain regions in the advanced nerve
activity. The higher the cooperativity parameter was, the more coincidentally the regions of the brain involved in the same
activity. That the whole brain cooperativity parameters of the elite trampoline athletes were higher than average of the
ordinary peoples showed the brain synergism ability of the elite trampoline athletes among the brain regions surpassed
the ordinary people. However, we also noted that there were the minimum at the fourth testing in spite of there was no
significant statistical difference. Because the fourth testing was carried out in less than 1 month before the Olympic
Games, the data suggested the athletes did not reach the best brain synergism ability and the brain function state was
not the best at this time.

Analyzing the correlation between the cooperativity parameters and the central neurotransmitters in the brain, we
found that 5-HT related closed with brain cooperativity parameters are highly correlated, which suggested 5-HT played
an important role in the synergism activity function in the brain regions. The higher the 5-HT was, the stronger the brain
synergism ability was; on the other hand, increasing of the 5-HT was likely to result in the central fatigue. Therefore,
when the 5-HT in the brain of the elite trampoline athletes was maintained at a level or range, the brain synergism ability
was the strongest, and there was no the central fatigue or fatigue omen, which the brain function should be in the best
state at this time. This needed to be further studied.

Conclusion

(1) In whole team, both the brain arousal index level and the brain energy ratio of the optional movement were slightly
higher than of compulsory movement; the data which fluctuated within a certain range suggested that the exercise
load bored in the athlete’s brain was not identical at different training stages.

(2) In the 3rd monitoring, the values of DA, 5-HT, INH and EXC were minimum, while whole-brain coordination
parameter appeared the lowest point in the fourth monitoring.

(3) DA and the brain energy ratio of the optional movement had correlation; ACh correlated with the brain arousal index
of the optional movement; both 5-HT and ACh were highly correlated with the brain coordination parameter.
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THE EFFECTS OF FATIGUE ON ACCURACY AND SOME KINEMATIC
PARAMETERS ON BASKETBALL SHOOTING

Marijo Bakovi¢, Damir Knjaz, Ljubomir Antekolovi¢ and Tomislav Rup¢ié

Faculty of Kinesiology, University of Zagreb, Croatia

The aim of this study was to determine the effects of fatigue on basketball shooting. Two very important kinematic
parameters that affect the level of accuracy during jump shot (considering players situational efficiency during the game)
were analyzed; shot speed (time from the moment of receiving to the moment of releasing the ball) and angle of entry
the ball into the basket.

The subject of the study was one high level basketball player (age: 16, height: 190 cm, weight: 74,1 kg).

The variables of the experimental protocol were: precision (the ratio of successful and unsuccessful shot), shot speed
and angle of entry the ball into the basket. All parameters were analyzed during 2 and 3 points shooting, while during
shooting for | point (free throws) shot speed was not evaluating. The fatigue level was measured during standard specific
protocol in which subject was instructed that intensity is maximum and protocol ends when there is no energy to continue
activity. Physiological load was examined with perception of exertion and blood lactate concentration. Subjective stress
level was estimated with Borg scale (BS) by subject after the activity, expressed in 1 to 13 levels. Level 1 means very,
very low intensity, while 13 means maximum intensity without no energy to continue activity. Blood lactate concentration
(LAC) was measured from a fingertip blood drop with Lactate Scout analyzer (LS, SensLab GmbH, Germany).

The measured blood lactate concentration was 10,2 mmol/L and subjective perception of stress level was 12.

Based on the results it can be concluded that fatigue does not affect the level of accuracy (2P;;sin 60% - 2Py, 66%;
3Pinicia 40% - 3P4, 46%; 1Piicia 100%, 1P, 100%).

Analysis of kinematical parameters shows statistically significant differences in shot speed before and after the
produced fatigue in shots for 2 and 3 points (2PV;.ix 0,82sec - 2PV, ., 0,88sec (p=0,00); 3PV,icia 0,85sec - 3PV, 0,91sec
(p=0,01)). Further, there is no statistically significant difference in angles of entry the ball into the basket in shots for
2 and 3 points (2PA;,i¢ia 44,46° - 2PA,,142,46° (p=0,10); 3PA,icia 43,00° - 3PA;,.,1 42,73 (p=0,76)). Analysis of 1 point
shots (free throws) shows that fatigue affects on angle of entry the ball into the basket, but precision level stays the same
(1PAicia43,90° - 1PA,,,39,60° (p=0,01)).
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WHAT IS THE CURRENT STATUS OF OMANI ADOLESCENT’S LIFE STYLE?

Hashem Kilani' and Mostafa Waly?

!Department of Physical Education, College of Education
2Food Science & Nutrition Department, College of Agricultural & Marine Sciences, Sultan Qaboos University, Oman

Back ground: The overall health status of the Omani population has evolved over the past 4 decades from one
dominated by infectious disease to one in which chronic disease poses the main challenge. Currently, more than 75% of
the disease burden in Oman is attributable to non-communicable diseases, with cardiovascular disease as the leading
cause of death.

Objectives: to survey the Omani adolescent’s status with respect to physical activity inactivity, dietary intake, and
hours of daily and weekly sleep duration.

Methods: 802 Omani adolescents (442 females and 360 males), aged 15—18 years were randomly recruited.
Anthropometric indices, physical activity-in activity level, dietary intake and hours of daily and weekly sleep duration
were evaluated by the Arab Teenage Lifestyle questionnaire (ATLS). A semi-quantitative food frequency questionnaire
for dietary assessment was also administered.

Results: The results showed that although the study subjects had a sedentary lifestyle (lack of physical activity,
average of 6.7 hours sleep, and consumption of high calorie foods), they maintained a normal body mass (less than 25 Kg/
m?). Males were more than twice as active as females. With respect to dietary intake, there were few gender differences,
except in dairy and meat consumption where 62.5% and 55.5% of males consumed more than 3 servings, respectively,
compared to 18.78% and 35.2% of females, respectively. In addition, waist/height ratio, height, reasons for being active,
energy drinks, potato consumption, eating sweets, vigorous physical activity and breakfast intake were statistically
significant independent predictors for BMI, P <0.05 for both males and females.

Conclusion: This study revealed a high prevalence of sedentary behaviors and a low level of physical activity,
especially among females. Unhealthy dietary habits were also widely found among both genders. There is an urgent need
for more research as well as a national policy promoting active living and healthy eating and discouraging sedentary
behavior among Omani adolescents.

Key words: Adolescent, Oman, Lifestyle, Physical Activity, Dietary intake, sleep duration
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ALCOHOL AND TOBACCO USE IN SPORT COACHES

Branka R. Matkovi¢, Antonela Nedi¢, Andro Matkovi¢!, Tomislav Rup¢i¢ and Petra OzZegovic?

Faculty of Kinesiology, University of Zagreb, Croatia
Medical Center Zagreb — Center, Zagreb, Croatia
2Clinical Hospital Merkur, Zagreb, Croatia

Abstract

Sport coaches are a population with its specific characteristics and because of their association with the athletes,
especially the young, their lifestyle habits deserve attention. The aim of this study was to determine the habits related
to alcohol consumption and smoking in Croatian sport coaches. The study was conducted on 56 women and 147
men, coaches of various sport disciplines in 2012. AUDIT questionnaire related to alcohol consumption and FTND
questionnaire to determine nicotine addiction were used. Most of the sports coaches of both genders have no problems
with alcohol and their nicotine addiction is on average weak, although there are some very serious nicotine addicts.

Key words: sports coaches, alcohol, AUDIT, smoking, FTND
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MORPHOFUNCTIONAL CHARACTERISTICS OF THREE NATIONAL
WATER POLO TEAMS OF VARIOUS AGE GROUPS

Jadranka Plavsi¢, Slavica Djordjevic-Saranovi¢ and Sanja Mazié¢

Serbian Institute of Sport and Sport Medicine, Belgrade, Serbia

Introduction

The differences in anthropomorphic and cardio-respiratory parameters among young athletes could be influenced
by the biological development itself or they could appear under the impact of the training stimulus that is characteristic
for a certain type of sport.

Aim
The aim of this study was to show the differences in anthropomorphic and cardio-respiratory parameters between
three groups of national water polo selections of a different age.

Method

The research includes 52 selected water polo players, divided in three groups: younger group (Y) aged 14 to 16 years
(n,=20), older group (O) aged 17 to 19 years (n,=17), and A selection (A) aged 21 to 33 years (n;=15). The research was
conducted in the laboratory for functional diagnostic in the Serbian Institute of Sport and Sport Medicine. In total, 23
measurements were performed within the anthropomorphic examinations (ISAK). Maximal progressive ergospirometry
test was done on a Treadmill T200 Cosmed and using Quark b? Breath by breath Pulmonary Gas Exchange (VO,max,
VO,max/kg).

Student’s T-test was used for comparison of measured parameters.

Results

The comparison of measured parameters between the first two groups (younger and older) showed the statistically
significant difference in body height (Y 183.70+7.40cm vs. O 190.21+5.17cm), body weight (Y 74.75+11.23kg vs. O
86.62+12.09kg), BMI (Y 22.11£2.55kg/m? vs. O 23.83£2.36kg/m?), chest circumference (Y 94.05+6.80cm vs. O
103.09+7.65cm), forearm circumference (Y 26.10+=2.07cm vs. O 27.65+1.39¢cm), VO, max (Y 4251.60+805.65ml/min vs.
0O 5040.47+728.83ml/min)(p<0.01 for all). Between the second and the third group (older group and A selection) the
statistically significant difference was noticed in body weight (O 86.62+12.09kg vs. A 100.00+5.84kg), chest circumference
(0 103.09+7.65cm vs. A 112.07+5.88cm), waist circumference (O 82.85+9.58cm vs. A 90.80+5.31cm), hip circumference
(O 100.73+6.20cm vs. A 105.90+5.03cm), upper arm circumference (O 31.68+2.33cm vs. A 35.33+1.53cm), forearm
circumference (O 27.65£1.39cm vs. A 33.77+0.98cm), thigh circumference (O 56.88+4.09cm vs. A 61.47+1.90cm), calf
circumference (O 37.38+2.71cm vs. A 40.43+£2.00cm)(p<0.01 for all).

Conclusion

These results show that training stimulus leads to the same adaptive changes of the cardio-respiratory system, and
also that noticed differences most likely derive from a different level of biological development.

Key words: water polo, anthropometric, VO, max
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INTERACTIVE DANCE: AN EXCITING WAY TO ENHANCE
CHILDREN’'S PHYSICAL ACTIVITY LEVEL

Lana RuzZi¢', Sebastijan Mohar! and Ivan Radman?

tUniversity of Zagreb, Faculty of Kinesiology, Zagreb, Croatia
2University of Vienna, Institute of Sport Science, Vienna, Austria

Abstract

Purpose

Exergaming has become widely popular as a recreational activity but the problem that emerges is the adequacy of
the exercise intensity for participants of different skills and fitness. That is why the aim of this study was to determine
the physiological load in children during the “iDance” class (Positive Gaming™) and to investigate whether the elicited
physiological response was related to the proficiency of the subject or to the engagement in other sport activities.

Methods

Twenty-one subjects (11F, 10M; 10.7+1.6 y) were tested during the Machine “iDance” class, which is a computer
game played by the body movements under the visual instructions on the big screen ( 25 different levels possible). The
feedback is a percentage of both accuracy of movement and accuracy of timing in comparison to the possible maximal
score. The heart rate, the energy expenditure and the perceived exertion were recorded.

Results

The HRmean during the class was 147+8.5 bpm (or 70.23+6.8% of the estimated HRmax) which indicated that the
children exercised at the moderate intensity. Nevertheless, 22% of the overall interactive-dance time was spent in a high-
intensity zone. The energy costs were 5.1 kcal/kg /h. In 86% of participants the activity was perceived as light and they
reported being only moderately tired. No correlations were determined between the “iDance” experience or playing level
and physiological load. Also, we did not find the significant differences in energy expenditure between groups of children
that participate and do not participate in other sport activities (Y%oHRmax 68.72+8.44 vs. 71.15+5.68 bpm, p=0.256; energy
consumption 4.76+ 0.93 vs. 5.31£1.24 kcal/kg/h, p=0.256)

Conclusions

According to the estimated energy consumption and the exercise intensities, the “iDance” program might elicit positive
changes in aerobic capacities and might be an useful weight management help but more longitudinal studies would be
needed. This program enabled every participant to exercise at the similar exercise intensity regardless of their experience
or participation in other sports because it is adjustable. As it requires high coordination, agility and anticipation skills it
might also serve as a complimentary conditioning activity.

Key words: exergaming, play, physiological load, caloric consumption, machine-dance
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DIFFERENCES BETWEEN GIRLS AND BOYS IN PHYSICAL EFFICIENCY TEST
RESULTS IN THE DEPENDENCE ON BODY MASS COMPONENTS

Ewa Szczepanowska

University of Szczecin, Poland

Human physical efficiency and performance depend more on body mass components than body size. The aim of
work is to evaluate a relation between results of 16 physical efficiency tests carried out in the college girls and boys in
the dependence on body mass components.

The research was carried out among 83 girls (age 18.06 SD 1.118 years; body height 164.99 SD 6.209 cm; body mass
58.89 SD 9.887 kg) and 146 boys (18.03 SD 1.089 years; 179.30 SD 6.590 cm; 72.74 SD 11.447 kg, respectively). Body
composition (BC) was assessed by the bioimpedance method using TANITA BC-601 Body Composition Analyzer.

Body composition significantly differed between genders. The analysis of clusters was used to study the dependence of
13 physical efficiency variables (common for both genders) on body mass components. To analysis of clusters standarized
variables and both genders together were taken under the consideration because standardization was carried out within
the gender and chronological age. Mean values in both clusters differed significantly. In one cluster were positive values
(N=109) and in the second — negative (N=116), then clusters represented better and worse results. The analysis of variance
(with body mass components as dependent variables) showed significant differences in body mass, fat and water contents,
in these two groups of clusters. However, muscle mass did not significantly differed.

The level of obesity differentiated both genders in regard to physical efficiency test results. Obesity measured by
body proportions influenced more negatively on physical efficiency test results in boys (as much as § tests) than in girls
(only one test). In boys it was noticed the more wider variability range of studied features than in girls.

Key words: physical efficiency test, body mass components, girls, boys
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THE INFLUENCES OF DIFFERENT EXERCISE TRAINING ON CHRONIC
INFLAMMATORY MARKERS IN YOUNG OBESE ADULTS

Jianfang Xu

Chian Institute of Sport Science, China

Purpose: With the increasing of the number of overweight and obese around the world, it is not only a mental stress to
who is overweight or obese, but also an economic pressure to the society. It is known to us that the obesity is in a chronic
inflammatory status, so this paper is aimed to discuss the effect of aerobic and resistance training on young obesity in
chronic inflammatory by the testing of chronic inflammatory markers.

Methods: With the diet controlling, 37 volunteers (male-18, female-19) were divided into 2 groups, such as the aerobic
training (AT) group (male-10, female-10, 21.1+2.0 years, BMI=30.28+2.17) and resistance training (RT) group (male-
8, female-9, 21.1+1.6 years, BMI=30.1042.35). The training time was last 4 weeks and there had three times to take the
venous blood samples of the volunteers to test the contents of TNF-a, IL-6, hs-CRP, ADP, LEP, IL-10 by using ELISA
at the beginning, 4 weeks later and 8 weeks later (the last 4 weeks without diet controlling and no training).

Results: 1. The body weight of the volunteers in AT and RT groups decreased significantly after 4 weeks, and it
maintained at a low level after 8 weeks (AT: 92.13+13.68 to 84.08+11.90 to 83.86+11.59 kg, RT: 86.68+13.91 to 79.79+11.82
to 79.72+12.36 kg). 2. The body fat rate of the volunteers also have the same tendency as the trend of the body weight.
(AT: 38.71+5.79 to 34.21+6.91 to 33.09+7.42%, RT: 38.84+5.54 to 34.65+6.51 to 33.99+7.33%). 3. The contents of TNF-a
decreased significantly after 8 weeks (AT: 16.2942.55 to 14.93+2.48, RT: 16.60+ 2.22 to 14.13+1.82 ng/ml). The contents of
IL-6 decreased significantly after 4 weeks, but increased after 8 weeks. While there is no significant change with hs-CRP.

Conclusions: 1. Aerobic and resistance training can lose weight by reduce the mass of the fat. 2. The chronic
inflammatory of the body can be inhibited in aerobic and resistance training group by decreasing the contents of TNF-a
and IL-6.

Key words: Chronic Inflammatory Markers, Obese, Aerobic Training, Resistance Training
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THE INFLUENCE OF PRIOR STEP EXERCISE ON THE ELECTRICAL ACTIVITY
OF LEG MUSCLES DURING INCREASING RUNNING TEST IN YOUNG MEN

Kristina Zaicenkoviene and Arvydas Stasiulis

Lithuanian Sports University, Lithuania

Research object: The influence of prior step exercise on the electrical activity of leg muscles during increasing
running test in young men.

Research problem: After unusual physical activities including eccentric and concentric muscle contractions we
might observe delayed onset muscle soreness (DOMS) which is mostly felt 24—72 hours after physical loads (Armstrong,
1984, Yanagisawa et al., 2010). Eccentric physical exercise, like bench stepping, can cause DOMS (Clarkson, Hubal, 2002)
and muscle fiber damage and thus reduce functional capacities of muscles (Skurvydas et al., 2000; Cheung et al., 2003; Yu
et al., 2003; Piitulainen et al., 2011).

Research hypothesis: Eccentric concentric stepping exercise can induce calf muscle damage and decrease strength,
thus it might affect leg muscle electrical activity during increasing running test (IRT) on a treadmill.

Research aim was to evaluate the influence of prior step exercise on the electrical activity of leg muscles during
IRT in young men.

Research sample and organization. The subjects in the research were 9 males (age 22.8 (0.69)) healthy different
sports specializations (sport aerobics, dance, basketball) from the Lithuanian Sports University. The subjects performed
three IRT on a treadmill — a control one, 1 hour and 24 hours after stepping test. On the first day of testing the subjects
performed control IRT on a treadmill (LE 200 CE, HP Cosmos). Before running IRT they had electrodes for estimating
EMG (Biometrics Ltd, UK) fastened to their Vastus lateralis, Vastus medialis, Gastrocnemius lateralis, Gastrocnemius
medialis leg muscles. Measures of the recruited muscles activity were analyzed using available software (Biometrics
Data Log) and minute average values of the amplitude of EMG, the Root Mean Square (RMS), integrative EMG (IEMG)
and the Mean frequency of EMG Power Spectrum were calculated. While running, the subjects had to give subjective
evaluations of their efforts at the end of each minute of running. Right after running they lied down for 5 min. On the 5%
and the 20" min after IRT blood samples were taken from their fingers to estimate the blood lactate concentration. After
several days the study was repeated, where the subjects had warm-up, then they performed stepping test, and after 1 hour —
IRT on a treadmill. After 24 hours the subjects came to the laboratory for the third time, evaluated their muscle soreness
and repeated IRT.

Conclusions: The mean square value of EMG amplitude and integrated electrical activity of young men of muscles
vastus lateralis and medialis does not change during IRT after 1h and 24 h after stepping exercise. After 1 h after this
prior load the root mean square value of EMG amplitude of m. gastrocnemius lateralis increases, but after 24 h EMG
mean frequency of power spectrum of this muscle decreases.
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THE EFFECTS OF HYPERCAPNIC-HYPOXIC TRAINING ON HEMOGLOBIN
CONCENTRATION AND MAXIMUM OXYGEN UPTAKE OF ELITE SWIMMERS

Dajana Zoretié¢, Nada Gr¢éié-Zubéevi¢ and Katarina Zubdié

Faculty of Kinesiology, University of Zagreb, Croatia

Abstract

The aim of this research was to establish the effects of the hypercapnic-hypoxic training on hemoglobin concentration
(Hb) and the maximum oxygen uptake (VO,,,,,) in swimmers. The research was conducted on a sample of 16 Croatian
elite male swimmers (n=8 experimental group, n=8 control group). Both groups were subjected to the same swimming
trainings and additional trainings on a conveyor belt. The experimental group was subjected to hypercapnic-hypoxic
training with enhanced muscular activity. The experiment lasted for eight weeks. For the purpose of the research the
following variables were used: hemoglobin concentration (Hb) and maximum oxygen uptake (VO,,,.,). The ANOVA series
application for the repeated measurements have shown that there are significant Hb and VO, concentration differences
related to the effect of both groups. The hypercapnic-hypoxic training method which was applied on elite swimmers has
resulted in a 5.35% higher Hb concentration at the end of the program, which also caused a 10.79% increase of the VO,,,,..

Key words: hypercapnic-hypoxic training, hemoglobin concentration, maximum oxygen uptake, swimmers
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IN SEARCH OF AN AUTOMATIC PILOT FOR WALKING

Jacques Duysens

Dept. of Kinesiology, KU-Leuven, Belgium

Walking and running are very common motor activities and it is therefore not surprising that there have been many
efforts to study its neural basis. These “locomotor” activities are based on the multiple repetitions of a basic motor act, the
step. Hence it makes sense that the basic pattern of locomotion is already organized at a low level in the central nervous
system. Indeed there is good evidence that even humans use spinal central pattern generators (CPG’s) to support various
forms of locomotion (including walking backward). However, gait has to be adapted to the environment and here is a role
for the shaping of output by afferent input and by adaptation due to cortical activity. This cortical drive has its limitations
however, in particular because the pathway for sensors in the leg to cortex to motor neurons is long and thus requires
time. This is a serious limitation, in particular when gait is perturbed and very fast adjustments are needed. It is argued
that there are subcortical mechanisms that may be important for these fast adjustments (“automatic pilot”).

One important structure is the cerebellum. This part of the brain receives input both from all types of sensory organs
but it is also informed about planned motor activities. This allows constructing an internal model of gait. Such model
allows predicting sensory consequences of gait and it allows comparing these consequences with the actually occurring
feedback. In case of mismatch a correction signal can be sent quickly.

How can one study these mechanisms during human gait? The contribution of cortical mechanisms can be studied
by having humans walk and perform a cognitive secondary task (such as counting backwards). If gait is fully automated
then both tasks can be easily performed simultaneously.

However, when gait requires considerable cortical involvement (such as occurs in elderly) then gait deteriorates
because the dual task requires the same type of cortical resources as does gait.

Whether the cortex is also involved in reactions to gait perturbations can be studied with another method. Conscious
reactions, involving the cortex, take at least 150 ms (voluntary reaction time). Hence if responses have a shorter latency
they are most likely due to subcortical mechanisms. In a series of studies it was shown that indeed there are many instances
of responses with shorter latencies. These involve experiments with obstacle avoidance under time pressure, tripping and
slipping. It will be argued that these short-latency responses could be due to prepared motor activity patterns, which are
released by a given trigger (“triggered reactions”). Such pattern could be built in the brainstem, which explains that they
are so fast (closer to spinal cord). Furthermore, these reactions can be made to occur even faster when the perturbations
are associated with startle-like stimuli (“start-react” effects).

One way to examine the involvement of these various mechanisms is to look at pathology and degeneration (aging).
The role of the cerebellum can be studied in patients with resection of cerebellar tumors. In such patients it can be
shown that there are deficits in predicting the outcome of self-generated activities. In aging, there is a general slowing
of various circuits, which can be examined by testing elderly with various challenging gait perturbations. It will be
shown that reactions are indeed delayed in elderly but they still have latencies below those involving voluntary reactions.
Understanding these adaptations in elderly is important in the context of fall prevention.
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RELATIONSHIP BETWEEN THE REACTION
TIME OF RIGHT-HAND AND LEFT-HAND
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Abstract

The main goal of the conducted research was to identify the differences between right hand and left hand, in terms
of simple reaction time (TR) to the visual stimulus, according to gender and dominant segment. The research included
290 students with age M+SD=20.91£2.8 evaluated with the ruler test at both hands. The tests highlighted significant
statistical differences in favour of the left hand of 0.056ms, t,,,.=4.470, p<0.05. The results for the left hand in the men
subgroup were significantly higher compared to the right hand with 0.059 ms, t,,,. =3.503, p<0.05. For the women sub
group the difference between the two hands has not statistical significance. The testes at the right-handed subjects show
a superiority which is statistical significant for the left hand with 0.030ms, and at left-handed subjects with 0.0167ms, the
differences being statistical significant: t,,,,=2.366, p<0.05 right-handed and t,,,,,=5.953, p<0.05 left-handed. The results
confirm the hypothesis, we consider there are significant differences between the right and left hand as regards reaction
time, owing to the motric prevalence determined by the cerebral dominance; the results have practical applicability in
streamlining the development of the reaction speed and in forming motric skills.

Key words: handedness, time reaction, ruler test, gender, left hand and right hand

Introduction

The reaction speed or latency time is reckoned the result of assessing the nece- ssary time for the apparition of a
motor response to a stimulus. The reaction speed depends on a series of factors (Hucinski et al., 2007; Badau, 2006;
Davis, 2000) such as:

e independent factors, which cannot be influenced: age, gender;

e factors that may be influenced: factors depending on the applied stimulus: simple or complex stimuli, type and
intensity of the stimuli, number of possible responses; body-dependent factors: sports experience and training level,
psychological condition, level of fitness, personality types, state of alertness, length of neural pathways, available
time, anticipation, health, body temperature.

Training exercises on the reaction speed of the visual stimuli aim at improving the reaction time, which is particularly
important in different sports, being focused on the sports-men’s adequate motor response, in order to comply with the
efficiency parameters.

The reaction speed has the following components: stimulus-reception duration (3-5ms), afferent transmission of the
message to the central nerv