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FOREWORD

The Christmas Sport Scientific Conference is a unique event, having the aim of providing an informal forum for the presentation of research, projects and proposals by postgraduate students or inexperienced researchers. It hopes to provide an opportunity for young researchers to present their ideas in English, a daunting task to most of us, and begin their career path in a friendly atmosphere. There are always a number of very experienced Sports Scientists invited as Keynote Speakers and, as well as providing exemplars in presentation style and content, also provide the delegates with feedback and positive criticism on their research communication skills. In effect the Conference then becomes a practical output for Scientific Writing and Research Methods courses. It was the dearth of such courses in Europe that ’sparked’ the ideas for the first Conference nine years ago.

   Each year the Conference grows, so much so that we will have to have a rethink on the structure and organisation. This year we had over 100 abstracts – this sort of size inhibits flexibility. It might be in the future that we cannot accept abstracts in the morning that the conference starts. We might even expect the submissions to meet the publishers’ guidelines in formatting? On the other hand......?

   Good conference everyone. See you next year. 

                           Mike Hughes and Henriette Dancs

The 8th INSHS International Christmas Sport Scientific Conference

"Qualitative and Quantitative Research in Sport Science”
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“Qualitative and Quantitative Research in Sport Science”
Summary Programme

4th December 2013 (Wednesday)

1800  - Arrival and registration

Optional Programme

15.00 – 20.30 Xmas Market visit and Xmas Gluhwein drinking on the main square or Wellness at Park Hotel Pelikan (optional)

20.30 – 22.00 Dinner – Park Hotel Pelikan

5th December 2013 (Thursday) – Park Hotel Pelikan

08.30 – 10.00 Arrival and registration
10.00 – 10.20 Opening Ceremony
10.20 – 13.00 Keynote and Presentations of participants
13.00 – 14.30 Lunch
14.30 – 16.10 Keynote and Presentations of participants
16.10 – 16.30 Coffee Break
16.30 – 18.30  Presentations of participants 

20.30 – Xmas Dinner (Park Hotel Pelikan)
6th December 2013 (Friday) – Park Hotel Pelikan

08.30 – 09.30 Arrival and registration
09.30 – 11.30 Keynote and Presentations of participants
11.30 – 12.00 Coffee break
12.00 – 13.30 Presentations of participants 
13.30 – 14.30 Lunch
14.30 – 15.00 Introduction to SWARMS and IPPAS – Prof. Mike Hughes

15.00 – 15.30 Sport Science and the Internet – Prof. Henriette Dancs
15.30 – 16.00 Coffee Break

16.00 – 19.00 POSTER Presentations

19.00- INSHS SUBGROUP MEETINGS –  Pedagogy, Psychology, Methodology, Physical Education, Performance Analysis Subgroup meetings.
7th December 2013 (Saturday) – Park Hotel Pelikan
10.00 – 10.40 Presentations of participants
10.40 – 11.00 Coffee break

11.00 – 13.00 SPECIAL WORKSHOP IN PERFORMANCE ANALYSIS


Keynote Presentations
13.00 – 14.30 Lunch

DEPARTURE

Conference Themes:

1. SPORT AND SOCIETY

2. SPORT PEDAGOGICAL AND PSYCHOLOGICAL ASPECTS

3. PERFORMANCE ANALYSIS, BIOMECHANIC

4. LIFE STYLES FOR HEALTH SPAN /SPORT MEDICINE
5. SPORT PHYSIOLOGY
6. TEACHING (PE), COACHING 

7. LEISURE/TOURISM/RECREATION

Conference Programme and Contents
THURSDAY 5th December

1000 – 1020
    Official Welcome   
1. SPORT AND SOCIETY


Chair: Ágnes Némethne Toth
1020 – 1040
    Introduction and House-keeping

                            Henriette Dancs and Mike Hughes,


   UWH, Szombathely, Hungary.
 1040 – 1100                                COFFEE BREAK

ORAL PRESENTATIONS

	2.
1100 – 1120


	SPORT PEDAGOGICAL AND PSYCHOLOGICAL ASPECTS

Topographic conditions and physical activity behaviour of young adults in Austria.

Szabo, B., Gollner, E., Schnabel, F.,

University of Applied Sciences, Bad Tatzmannsdorf,  Burgenland, Austria.



	1120 – 1140

1140 – 1200

1200 – 1220

3.

1220 – 1240

1240 – 1300

1300 - 1320
	The development of students’ information potential on the base of video project creation.

E. Dytko and N.Ershova,

V.L. Sports Academy, Russia.

Function of motor system at students of Sports Management university studies.

Petr Hrusa and Dagmar Hrusova,

Department of Recreation and Tourism, Faculty of Informatics and Management,

University of Hradec Kralove, Czech Republic.

Personality characteristics and performance in the race BMX.
Sylva Hřebíčková, Viktor Pacholík, Jan Mach

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

PERFORMANCE ANALYSIS/ BIOMEX

Towards the reflective football coach from qualitative analysis.

Mohar Kassim,

National Defence University of Malaysia, Malaysia.

Speed parameters in female pole vault.

Krska Peter, Hubinak Andrej and Sedlacek Jaromir,

Department of Physical Education and Sport, Faculty of Education, Catholic University.

Factors of success in competition of pistol shooters.

O. Novinskaya and N. Ershova,

Velikie Luki Sports Academy, Russia.




1320 - 1430 


LUNCH

	              4.

1430 – 1450

1450 – 1510

1510 – 1530

1530 – 1550

1550 – 1610


	LIFE STYLES FOR HEALTH SPAN /SPORT MEDICINE
Chair: Balázs Fügedi
The acceptable level of risk-taking for traditional rock climbers.

David Chaloupsky, 

University of Hradec Kralove, Faculty of Informatics and Management, Department of Leisure and Tourism, Rokitanskeho 62, 500 03  Hradec Kralove, Czech Republic.

Mountaineering as a specific form of recreation in the late 19th century.

Pavlina Chaloupska,
University of Hradec Kralove, Faculty of Informatics and Management, Department of Leisure and Tourism, Czech Republic
Rock climbing in Czech Paradise: Historical development of the frequency of traditional ascents at selected sandstone towers.

David Chaloupsky, 

University of Hradec Kralove, Faculty of Informatics and Management, Department of Leisure and Tourism, Czech Republic.

Effect of a modified pilates programme on flexion of spine at women with a sedentary job.
Dagmar Hrusova and Blahoslav Komestik,

Department of Recreology and Tourism, Faculty of Informatics and Management,

University of Hradec Kralove, Czech Republic.

The effectiveness of health-forming technologies during preparation of sports managers.

E. Kiseleva and N.Ershova,

Velikie Luki Sports Academy, Russia.




1610 – 1630 

COFFEE BREAK

	1630 – 1650

1650 – 1710

5.

1710 – 1730

1730 – 1750

1750 – 1810

1810 – 1830

1830 – 1850


	Habits in healthy nutrition, obesity, alcohol, smoking, among students of the faculty of  physical activity and recreation.

Çitozi, R. and Bozo Dhurata., 

Sports University of Tirana. Faculty of Physical Activity and   Recreation,  

1Department of Physical Activity, Recreation and Tourism.  Sports University of Tirana.

 2Sport Sciences Research Institute,Tirana, Albania.
Healthy eating behaviour on children and the role of family modelling.

Spahiu, E.,1 Çitozi, R.1and Zekaj, E.2, 

Sports University of Tirana. Faculty of Physical Activity and Recreation, Department of Physical Activity Recreation and Tourism1, Management and Organizational  Department2, Tirana, Albania.
SPORT PHYSIOLOGY

Chair: Robert Çitozi
Relationship between speed factors and agility in sport games.
Pavol Horička, Ján Hianik, Jaromír Šimonek,

Department of Physical Education & Sport, Faculty of Education, CPU in Nitra, Slovakia.

Influence of altitude training on aerobic performance.

Agron Kasa, Egreta Peja and Robert Çitozi, 

Sports University of Tirana, Albania.

Physical activity benefits for Alzheimer's disease patients (A Review).

Pano. G.,

Sports University of Tirana, Sports Sciences Research Institute, Tirana, Albania.

An intervention model in the morph-functional parameters enhancement among  55 – 65 year old women.

Haxholli, S., Haxholli, K. and Hoxha, T.,

National Sport Service Agency1 , Sports University of Tirana2 , Chiropractic's Club-Tirana3 , Tirana, Albania.           
Caffeine effect on maximal power output during endurance performance.

Ondřej Smolka, Michal Kumstát, Iva Hrnčiříková, Ján Namešanský and Martin Sebera,

Faculty of sports studies, Masaryk University, Brno.

.                                               



20.30 – Xmas Dinner

Park Hotel Pelikan
FRIDAY 6th December

	0900 – 1000

6.

1000 – 1020

1020 – 1040

1040 – 1100

1120 – 1140

1140 – 1200

 1220 – 1240

1240 – 1300

1300 – 1320


	KEYNOTE PRESENTATION

Conceptual and theoretical approaches in Sport Pedagogy research

Prof. Bognár József,

Semmelweis University, Budapest, Hungary.
TEACHING (PE) , COACHING 

Chair:József Bognar
Students’ attitudes to PE lessons with respect to lesson content, sex, and type of school.

Filip Neuls, Jana Vašíčková, Lucie Vysloužilová,

Faculty of Physical Culture, Palacký University in Olomouc, Czech Rep.
Applicability of higher-order local auto-correlation (HLAC) Approach to Tennis Coaching Aid.

Fumito Yoshikawa  & Tetsu Kitamura,

Biwako Seikei Sport College, Japan.

The use of information technology in non-formal education of handball coaches.

Tomáš Augustýn and Vladimír Jůva,

Faculty of Sports Studies, Masaryk University Brno, the Czech Republic.

COFFEE BREAK

Specifics of teaching physical education with focus on burden on PE teachers.

Zuzana Tulisová,

Department of Social Sciences and Sport Management, Masaryk University Brno, 

Faculty of Sport Studies, Czech Republic.

Internal and external political function of sport.

Ondřej Štaud, 

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

Paravaulting as a possibility of integration in the sport of people with disabilities.

Jana Sklenaříková,
Department of Adapted Physical Activity, Faculty of Physical Culture, UP Olomouc, Czech Republic.

Comparing the effect of endurance and resistance training on resting metabolic rate in a group of men with a sedentary lifestyle. 

V. Bastyan, J. Novotný, J. Mach and V. Pospíchal,

Faculty of Sport Studies, Department of kinesiology, Brno, Czech Republic




1320 - 1430 


LUNCH

	1430 – 1500

1500 – 1530


	Peripatetic delivery of postgraduate level modules in Research Methods and Performance Analysis.

Prof. Mike Hughes,

London Sports Institute, University of Middlesex, UK.

Sports Science and the World Wide Web.

Prof. Henriette Dancs,

UWH, Institute of Sports Science, Szombathely, Hungary.


1530 – 1600 

COFFEE BREAK

POSTER PRESENTATIONS

Chair: Goran Sporis
THESE WILL TAKE PLACE IN THE LECTURE HALL, BECAUSE OF THE LACK OF ENOUGH SPACE IN THE CORRIDORS. BRING YOUR POSTER FROM THE CORRIDOR INTO THE HALL DURING THE COFFEE BREAK. EACH PRESENTER WILL EXPLAIN THEIR WORK AND RESPOND TO QUESTIONS (5 MINS MAXIMUM).
SEE PAGES 68 - 108 FOR ABSTRACTS.

1. SPORT AND SOCIETY

Indicators of obesity and the educational attainment of the Czech female population.

Dita Hlavonova, Jan Cacek,Martin Sebera,

Faculty of Sports Studies, Masaryk University, Brno, Czech Republic.

2. SPORT PAEDAGOGICAL AND PSYCHOLOGICAL ASPECTS

Gross-motor ability in the developmental age.

Elena Mirra¹, Filippo Gomez Paloma², Laura Rio²

¹Faculty of Education Sciences, University of Salerno.

²Department of Human, Philosophical and Educational Science, University of Salerno.

The metacognition levels of students:

a research school of physical education and sports at Anadolu University

Solmaz Yalız, D.,

AU, Eskişehir, Turkey.

Knowledge levels about muscle cramps by Turkish athletes from different sports.

İsmail Gökhan, Yakup Aktaş,Gökhan Arikan,

School of Physical Education and Sports, Harran University, Turkey.

Tri-axial accelerometer usage in pedagogical process in Czech basic school.

Tomáš Vespalec,  Jindřich Pavlík, Josef Maleček, 

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

3. PERFORMANCE ANALYSIS, BIOMECHANIC

Team handball World Cup Championship 2013 analysis study.
Amr Hassan,

Department of Sports Training, Mansoura University (Egypt).

Biomechanical variables and electrical activity of the working muscles for table tennis players in the crushing serve as a basis for qualitative exercises.

Krska Peter, Hubinak Andrej, Sedlacek Jaromir,

Department of Physical Education and Sport, Faculty of Education, Catholic University.

The dynamics of changes in the indicators of running economy within 48 hours after application of explosive strength training.

Tomáš Kalina, Jan Cacek, Pavel Grasgruber, 

Faculty of Sports Studies, Masaryk University, Brno, Czech Republic.

Pace distribution during ultra-trail marathon.

Tomáš Kalina, Josef Michálek, Pavla Kouřilová,

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

Differences in intensity of game load between senior and U19 female basketball players.

Tomáš Vencúrik,

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

Technical & tactical aspects of midfield players in the in the modern football game

Kasmi, B.1,Delia, Bashkim.2, 

1Sports University of Tirana, Albania, Faculty of Movement Sciences, 

2Faculty of Physical Activity and Recreation, Department of Physical Activity Recreation and Tourism, Tirana, Albania.
4. LIFE STYLES FOR HEALTH SPAN /SPORT MEDICINE

Physical activity as a determinant of diseases, back and joint pains in adult Czech population.

Michalek Josef, Sebera Martin, Sedlacek Jaromir,
Faculty of Sport Studies, Masaryk University Czech Republic.
The evaluation of physical activity and physical fitness levels of the adolescents staying in the orphanage.

Tanir, Halil1, Gucluover, Aziz2 and Cigerci, Ali Erdem3,

1Anatolian Religious High School, Konya, Turkey.
2Kırıkkale University Department of Physical Education and Sport, Kırıkkale, Turkey.

3Kastamonu University Rectorate, Kastamonu, Turkey.

Aging and physical activity and the decline of muscle strength and size of skeletal muscles in the adult population of Czech Republic.

Cacek Jan, Hlavonova Dita, Kalina Tomas,

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

The relationship between relative sitting height and flexibility in the Czech adult population.

Eduard Hrazdíra, Pavel Grasgruber, Martin Sebera,

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

Changes in BMI values of children in the last eighty years.

Csilla Suskovics1, Katalin Nagyváradi1, Bíróné Katalin Ilics1, Kocsis Csabáné1, Némethné Orsolya Tóth1 , Zsolt Tóth1,  István Krizonits1, Róbert Horváth1, Áron Kertész1, Rita Reidl1 and Gábor Tóth2,

1West-Hungarian University, Savaria Campus, Institute of Sport Sciences, Hungary.

2West-Hungarian University, Savaria Campus Faculty of Sciences, Institute of Biology, Hungary.

Changes to eating habits of young men after finishing a diving course.

Jana Juříková,

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

The effect of intervention movement program on selected motor abilities from the point of view of falls of people at the period of seniority – case study
Lenka Svobodová, Pavlína Vaculíková and Jindřiška Kohoutková,

Faculty of Sport Studies, Masaryk University, The Czech Republic

5. SPORT PHYSIOLOGY
Caffeine effect on maximal power output during endurance performance.

Ondřej Smolka, Michal Kumstát, Iva Hrnčiříková, Ján Namešanský, Martin Sebera,

Faculty of sports studies, Masaryk University, Brno, Czech Republic.

Anaemia and iron deficiency in female players in Albania; comparison with a control group.

Dhurata Bozo, 

Sport University of Tirana, Research Institute of Sport Science 

Tirana, Albania.
Strength training and changes in the dynamics of running economy.

Jan Cacek, Kalina Tomáš, Doležal Martin,

Faculty of Sport Studies, Masaryk University Brno, Czech Republic

The dynamics of changes in the indicators of running economy within 48 hours after application of explosive strength training.

Tomáš Kalina, Jan Cacek, Pavel Grasgruber, 

Faculty of Sports Studies, Masaryk University, Brno, Czech Republic.

Swimming training and pulmonary variables in women.

Gülsün Aydin,İsmail Koca,

Anadolu University, Sport Faculty, Eskişehir, Turkey.

Anthropometric characteristics in Czech elite female gymnasts.

Hedbávný P., Cacek  J., Svobodová L.,

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

A comparison of antioxidant capacity and some lipoprotein values in swimmers and sedentary subjects.

İsmail Gökhan, Yakup Aktaş and Gökhan Arikan,

School of Physical Education and Sports, Harran University, Turkey.

Effect of exercise with elastic cord on postural stability in a group of elite gymnasts.

Ivan Struhár, Lenka Dovrtělová and Kateřina Kapounková,
Faculty of Sport Studies, Department of Health Support, Masaryk University, Czech Republic.

Caffeine effect on extending time to exhaustion.

Ján Namešanský, Iva Hrnčiříková, Ondřej Smolka,
Faculty of Sport Studies, Masaryk University Brno, Czech Republic.

Effect of the neuromuscular activation of knee extensors on vertical jump by using electrostimulation method.

Jiří Bílý, Jan Cacek, 
Faculty of Sports Studies, Masaryk University, Czech Republic.

Isometric strength of the upper extremities in Czech men older than 18 years. 

Martin Vilím, Dita Hlavoňová, Pavel Grasgruber, 

Masaryk University, Faculty of Sports Studies, Czech. Republic.

Evaluation of rehabilitation influence on flat foot in children by plantar pressure analysis.

Lucie Vorlickova1,2 and Pavel Korvas1,

1Faculty of Sports Studies, Masaryk Univerzity, Brno, Czech Republic.

2Privat clinic LOGO, Brno, Czech Republic.

Training on muscular fitness outcomes in 19-22 years adults.

Andis Bogdani,

Sports University of Tirana, Faculty of Physical Activity and Recreation, Physical Activity Recreation and Sports Department., Tirana, Albania
Measurement methods of physical activity of adults in Czech Republic.

Ondracek Jan, Hrebickova Sylva, Jan Cacek, 

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

Effects of dance movement therapy on disabled children-(part of a case study). 
Kondaj, A. 1, Hoxha, T. 1 and Prevazi. G. 

Sports University of Tirana,1,,  

Arts University Tirana2 Faculty of Scenic Art, Albania.

Aging and the parameters in static postural sway

Jan Cvecka 1,2, Jan Cacek 1, Jan Ondracek 1.

1Faculty of Sport Studies, Masaryk University, Brno, Czech Republic; 

2Faculty of Physical Education and Sport, Comenius University, Bratislava, Slovakia

Selected characteristics of gait in women of different ages.

Došla J., Hupka D., Musil, R.,

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

Temporal gait characteristics in the Czech adult population.

Korvas Pavel and Hellebrandt Vladimír, 

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

Walk characteristics of Czech adult women.

Martin Sebera, Jindřich Pavlík and JanŠenkýř

Czech Republic, Masaryk University, Faculty of Sport Studies

6. TEACHING (PE), COACHING 

Balance equipment in the training of the soccer goalkeepers.

Jan Vích,

Department of Recreology and Tourism, Faculty of Informatics and Management,

University of Hradec Kralove, Czech Republic.

Valıdıty of four agılıty tests applıed to badmınton players  of dıfferent standards.

Aziz Gucluover1, Halil Tanır2 and H.Tolga Esen3, 

1Kırıkkale University Faculty of Education Department of Physical Education and Sport, Kırıkkale, Turkey.

2Anatolian Religious High School, Konya, Turkey.

3Gazi University Institute of Education Sciences, Ankara, Turkey.
Smoking andn visceral fat accumulation in Czech men and women.


Zuzana Hlavoňová, Martin Sebera and Eva Pajerová,

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

The neurofeedback course using of high skilled gymnasts at competitive period 

Olga Strizhkova, Larisa Cherapkina and Tatiana Strizhkova,

Chair of anatomy, physiology, sport medicine and hygiene, Siberian State University Of Physical Culture And Sport, Russia.
2030 DINNER IN HOTEL
SATURDAY 6th December


Chair: Nic James

	1020 – 1040

1040 – 1100


	Dynamics 3x3 of beach vollebyball in categories inferiors and their 

transference to the learning.
Silvestre-García, M.M, Saiz-Colomina, S., García-Montes, E.Pérez-Turpín, J.A. and Chinchilla-Mira, J.J.,  

Universidad de Alicante, Alicante, Spain.

COFFEE BREAK




SPECIAL WORKSHOP 



IN 

PERFORMANCE PROFILING IN SPORT

1100 – 1140 

Profiling performance in sport.




Mike Hughes,




London Sports Institute, University of Middlesex, London,UK.

1140 – 1220

Fitness profiling in soccer: movement pattern and energy 




determination.




Goran Sporiš1, Zoran Milanović2




1 Faculty of Kinesiology, University of Zagreb, Zagreb, Croatia




2 Faculty of Sport and Physical Education, University of Niš, Niš, 




Serbia.
1220 – 1300

Profiling in Golf.




Nic James,




London Sports Institute, University of Middlesex, London,UK.
1300 – 1320  
Natural acquisition of the second language (l2) through routine movements in children.

Laura Rio, Nicoletta Di Rubbo, Filippo Gomez Paloma,
Department of Human, Philosophical and Educational Science, Education Science, University of Salerno, Salerno, Italy.
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ORAL PRESENTATIONS

Topographic conditions and physical activity behaviour of young adults in Austria.

Szabo, B., Gollner, E. & Schnabel, F.,

University of Applied Sciences Burgenland, Austria.

Email: barbara.szabo@fh-pinkafeld.ac.at

Abstract

In Austria there is an east-west divide concerning the amount of physical activity that has been detected. This is associated with poorer health in the eastern region of Austria compared to the western. Experts think that differences in topographic conditions might be a reason for these differences. However this hypothesis until now has not been scientifically proven.

   This study incorporates a multi-staged approach. First, outdoor physical activity behaviour (levels of exercise, favourite activities etc.) among people aged between 18-35 and living in Burgenland (n=150), as well as levels of physical activity in general, were compared with those of people at the same age living in Tyrol (n=150), by using a semi-standardized quantitative online-survey. To determine if differences between these two groups were significant the chi-squared test was used. In addition satisfaction with opportunities for outdoor physical exercise, motives, barriers and wishes concerning design of green spaces were analysed. Finally experts, working in the field of physical activity promotion (n=9), discussed within a focus group how to implement results into practice. 

   The hypothesis that topographic conditions have an influence on physical activity behaviour was confirmed. For example, people living in Tyrol are more likely to engage in mountain sports than those living in Burgenland, while Nordic Walking is more popular in Burgenland compared to Tyrol (P<0.05). The results also show that people living in Tyrol are more physically active in general (P<0.05) as well as do more outdoor sport than people living in Burgenland (P<0.05). In addition some barriers as well as need for action could be identified in both regions. 

   The natural environment influences levels of physical activity as well as sport activities among local populations. However differences in topographic conditions are not like to be the only reason for east-west differences concerning levels and forms of physical activity. Expert recommendations need to be implemented in the future. Further research needs to be conducted to examine the role of other potential explanations for east-west differences.

Keywords: east-west gradient, green space, outdoor sport, green exercise
1 Introduction 

Many studies have demonstrated that physical inactivity is an important societal problem in industrialized countries. For example, Klimont et al. (2007) found that only 60% of Austrian adult men and 49% of Austrian adult women are physically active enough to cause sweating at least once a week. These results stand in contrast to the Austrian Recommendations for Health-Enhancing Physical Activity (Titze et al., 2010), which state that adults should undertake one of the following:

· activity of moderate intensity (you can still talk during the activity, but singing would be impossible) for at least 150 minutes every week

· 75 minutes per week of vigorous activity (only a brief exchange of words is possible) 

· an appropriate combination of moderate and vigorous physical activity

In addition, Klimont et al. (2007) identified an east-west divide concerning levels of physical activity in Austria. People living in the western regions of Austria (e.g. Tyrol) exercise more often than people living in the eastern regions (e.g. Burgenland). Specifically, the results show that 47.4% of adult people living in Burgenland and 54.7% of adult people living in Tyrol are physically active enough to cause sweating at least once a week, and 10.2% of Tyroleans say that they do competitive sports in general, compared to only 5.9% of Burgenlanders.

   Many studies have scientifically proven the negative health consequences of a physically inactive lifestyle in today´s society. This supports the Social Model of Health by Dahlgren and Whitehead (1991), which states that physical activity is an important influencing factor on public health. Due to these many studies, the World Health Organization (2010) identified physical inactivity as the fourth largest risk factor for global mortality and as an important reason for many diseases (e.g. breast cancer, colon cancer, diabetes, ischemic heart disease). Results of studies in Austria have confirmed the negative influence of physical inactivity on public health. Lower levels of physical activity among people living in the eastern regions of Austria are associated with poorer health compared to the western part of the country. For example, mortality due to cardiovascular diseases is 7% higher than the national average in Burgenland and 15% lower than the Austrian average in Tyrol (Urbas et al., 2008). In addition, 52.9% of people living in Burgenland are overweight or obese, compared to “only” 41% of people living in Tyrol (Klimont et al., 2007).

   According to the Ottawa Charter (World Health Organization, 1986), health promotion is the process of enabling people to increase control over their health and improve it. One strategy for reaching this goal is creating supportive environments. Since physical activity has a significant influence on health, supportive environments also include spaces for doing sports. Studies in Austria (e.g. Weiß and Russo, 2005) have shown that countryside and green spaces (e.g. meadows, forests, rivers, lakes) are the most attractive places for people to exercise. In addition, being in nature is one of the main motives for being physically active. Therefore, designing green spaces that are conducive to physical activity can be an important strategy for promoting physical activity in Austria.

   Many authors (Fuchs, 2003/Titze et al., 2010/Brownson et al., 2001) have identified the natural environment as an important influencing factor on physical activity. According to De Vries (2010), nature in general promotes physical activity behaviour of the population in everyday life as well as sport behaviour in leisure time. More specifically, several authors (Kaczynski and Henderson, 2008/Cohen et al., 2006/Coombes et al., 2010/Brownson et al., 2001/Cunningham and Michael, 2004/Humpel et al., 2002) have found associations between physical activity behaviour of local populations and green spaces in the neighbourhood. In particular, the distance to green spaces from home (Toftager et al., 2011), the amount of green spaces (Ellaway et al., 2005), the kind of green spaces (Cohen et al., 2006) and the self-assessed aesthetics of green spaces (Hartig, 2008;  Cunningham and Michael, 2004) in neighbourhood seem to influence physical activity behaviour. However, some studies found no correlations between countryside and people´s physical activity behaviour (Hillsdon et al., 2006/Witten et al., 2008). This shows that the existing literature concerning this topic has drawn no clear conclusions.

   The Austrian provinces of Burgenland and Tyrol are characterised by different topographic conditions. While lowlands and hill lands dominate Burgenland, Tyrol has average to high mountains (Schwarz, 2002). Titze et al. (2010) posited that these differences in the natural environment are one reason for the east-west divide concerning physical activity behaviour in Austria. The authors suggested that the mountains in the western regions are more inviting to exercise than the lowlands and hill lands in the eastern regions. However, before this study, this hypothesis had not been scientifically proven.

   Based on scientific findings, the aim of the present study was to explore the potential link between the physical activity behaviour of people ages 18-35 living in Burgenland or Tyrol and topographic conditions. Other goals were to identify motives and barriers for being physically active in nature and expectations concerning the design of green spaces, as well as to develop recommendations for creating green spaces that are conducive to physical activity. 

2 Materials and methods
Based on a systematic literature review, a multi-staged method concept was developed and deployed. The concept consists of a quantitative semi-standardized online survey and a focus group. This section describes the multi-staged method concept in detail.

Online survey

In a first step, the outdoor physical activity behaviour and levels of physical activity in general among people ages 18-35 living in Burgenland were compared with those of of people at the same age living in Tyrol. Burgenland represents the eastern region of Austria, while Tyrol represents the western region.

Study population

The population of the quantitative online survey were Burgenlanders and Tyroleans between the ages of 18 and 35. According to Statistik Austria (2012), Tyrol contains about 170,000 inhabitants within that age group, and Burgenland contains 58,000. The inclusion criteria are age (18-35) and place of residence (Burgenland, Tyrol). The reasons for choosing the age group 18-35 were:

· Being in the nature is one of the main motives for young adults (18-35) to exercise (Weiß and Russo, 2005).

· Among young adults (18-35), a short distance to outdoor sport facilities is an important requirement for being physically active (Weiß and Russo, 2005).

· Physical activity behaviour at a young age influences physical activity behaviour at an older age (Sprecher, 2010).

· Many Austrian people between the age of 18 and 35 are parents (Statistik Austria, 2012) and therefore have a role model function for their children.

Using the method of disproportional sampling, the population was divided into subgroups (group 1: Burgenlanders between the age of 18 and 35; group 2: Tyroleans between the age of 18 and 35). This sampling method ensures that the representation of both groups in the sample is sufficient for drawing conclusions. A total of 150 respondents living in Burgenland and 150 respondents living in Tyrol responded to the survey. Therefore, the information obtained has to be valued with a statistical fluctuation rate of +/- 8.1%.

Group 1

Group 1 consisted of 55 male and 95 female Burgenlanders. Most respondents (72%) were between the ages of 18 and 25 (26-29 years: 16%; 30-35 years: 12%). Most participants of group 1 had a high educational background (i.e. 48% had a higher school certificate, and 36% had a final degree).

Group 2

Group 2 consisted of 48 male and 102 female Tyroleans. Most respondents (71%) were between the ages of 18 and 25 (26-29 years: 21%; 30-35 years: 8%). Most participants of group 2 had a high educational background (i.e. 55% had a higher school certificate and 38% had a final degree).

Survey instrument

Data was collected using a semi-standardized quantitative online survey. There was no previously existing valid questionnaire for measuring the outdoor physical activity behaviour of local populations. The questionnaire was based on existing valid instruments that measure physical activity behaviour (e.g. the Global Physical Activity Questionnaire). The survey was created using the online tool E-Questionnaire. It consisted of the following categories:

· physical activity behaviour in general 

· outdoor physical activity behaviour 

· satisfaction with outdoor opportunities for being physically active 

· motives for being physically active in nature

· barriers for being physically active in nature

· desires concerning the design of green spaces

· sociodemographic data 

Data collection

Before the field phase, the authors conducted a pre-test to analyse the comprehensibility, manageability and consistency of the developed questionnaire and to ensure its quality. After adapting the survey, data collection started. To access the target group, the virtual networks of 16 Austrian universities were used, as well as the social network Facebook. An onlinelink to the questionnaire was sent to the universities via e-mail and posted on different Facebook sites. The data collection period lasted 1 ½ months.

Statistical analyses

Within the study, three hypotheses were generated:

H1: Tyroleans between the ages of 18 and 35 are more physically active than Burgenlanders between the ages of 18 and 35.

H2: Topographic conditions influence the physical activity behaviour of people between the ages of 18 and 35 living in Burgenland or Tyrol.

H3: The motives of Tyroleans between the ages of 18 and 35 for being physically active in nature are different than those of Burgenlanders in the same age group.

Frequency tables were constructed for all of the variables in the survey instrument. Stratification was performed by county, age, gender and educational background. To estimate the probability that the true population mean lies within a range around a sample mean, confidence intervals were calculated. To test the defined hypotheses and to calculate differences between group 1 and group 2, the chi-squared test was used. In all statistical tests, a probability level of P<0.05 was deemed statistically significant. The statistical software package SPSS 18.0 was used for all statistical calculations.

Focus group

According to Mayerhofer (2009), focus groups are an appropriate method for identifying and analysing influencing factors and for generating hypotheses. Thus, a focus group was held, in which experts working in the field of physical activity promotion (n=9) discussed the results of the quantitative survey. In particular, the topics discussed were:

· assessment of the results of the quantitative online survey

· importance of green spaces and countryside for physical activity behaviour 

· outdoor sport facilities in Burgenland and Tyrol and their utilization

· recommendations for the design of green spaces that are conducive to physical activity, in order to improve the physical activity behaviour of Burgenlanders and Tyroleans between the ages of 18 and 35

· other explanations for the east-west divide concerning physical activity behaviour in Austria

The results of the quantitative online survey were presented first, after which the focus group participants discussed the topics listed above guided by a question list. The results were recorded in a protocol.

3 Results
This section describes the main results of the quantitative online survey and the focus group.

3.1 Physical activity behaviour of Burgenlanders (group 1) and Tyroleans (group 2) 

The hypothesis that Tyroleans between the ages of 18 and 35 exercise more often than Burgenlanders in the same age group was generally confirmed. A chi-squared analysis of levels of physical activity demonstrated a significant difference between groups 1 and 2 (X2=3.382, P<0.05). The greatest variation was found for the percentage of respondents who say that they exercise three or four times a week (group 1: 27%, group 2: 38%). Figure 1 provides detailed information.
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Figure 1. Levels of physical activity - group 1: n=150, group 2: n=150; P<0.05.

These results are consistent with those of other Austrian studies concerning levels of physical activity in different provinces (e.g. Klimont, et al., 2007).
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Figure 2. Average duration of an outdoor sport session: group 1: n=138; group 2: n=145, P<0.05.
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Figure 3. Amount of outdoor sport sessions: group 1: n=138; group 2: n=145; P>0.05.

Participants from both provinces were also asked which sport activities they do in general. These results alone already indicated that nature plays a vital role for physical activity behaviour. The most popular sport activities in Burgenland are cycling/mountain biking (61% “yes”), running/jogging (53% “yes”) and swimming (51% “yes”), while in Tyrol skiing/snowboarding (67% “yes”), hiking (65% “yes”), running/jogging (54% “yes”) and cycling/mountain biking (52% “yes”) were the most popular. 

   A difference in general physical activity behaviour between the two groups was also evident in questions regarding organized sports. While only 44% of Burgenlanders said that they were members of a sport club, 51% of Tyroleans were in such a club. One possible explanation for this difference is the presence of hiking clubs in Tyrol. While only 6% of Burgenlanders were members of a hiking club, 22% of Tyroleans were. 

   Findings concerning outdoor physical activity behaviour show that in total 92% of respondents from Burgenland and 97% of respondents from Tyrol said that they do outdoor sports in general. The main difference was in the duration of exercise in nature, where Tyroleans had significantly longer times than Burgenlanders (X2=19.400, P<0.05). Figure 2 provides detailed information.

Concerning the amount of outdoor sport sessions, a chi-squared analysis detected no significant difference between Burgenlanders and Tyroleans (X2=5.751, P>0.05), although the results indicate that members of group 2 exercise more often in nature than those of group 1 (see figure 3).

   In addition to differences concerning the amount of physical activity, the choice of outdoor sport activities also varied between the two groups. Chi-squared analyses show that there are significant differences between groups 1 and 2 concerning the outdoor sport activities listed in table 1. For activities which can only be practiced during specific seasons of the year only that period of time was considered when answering.

   Summing these results up (see table 1), people living in mountainous Tyrol prefer mountain sports, while those living in the lowlands and hill lands of Burgenland more often engage in sport activities such as nordic walking and inline skating. Although there are differences between the two groups, there are also some similarities. In both provinces, the most common outdoor sport activities are running/jogging (group 1: 32% at least once a week +/-4%; group 2: 34% at least once a week +/-4%), cycling/biking (group 1: 27% at least once a week +/-4%; group 2: 30% at least once a week +/-4%) and walking (group 1: 25% at least once a week +/-5%; group 2: 26% at least once a week +/-4%).

Table 1. Frequency of doing specific outdoor sport activities: group 1: n=138; group 2: n=145; P<0.05

	outdoor sport activity
	at least once a week (regularly)
	at least several times a month (occasionally)
	once a month or more seldom
	never
	X²
	95% confidence interval (regularly or occasionally)

	 
	group 1
	group 2
	group 1
	group 2
	group 1
	group 2
	group 1
	group 2
	 
	group 1
	group 2

	nordic walking
	8%
	2%
	16%
	6%
	12%
	10%
	64%
	83%
	16,155
	[20%;28%]
	[6%;10%]

	hiking
	1%
	12%
	16%
	44%
	41%
	34%
	41%
	10%
	59,821
	[14%;20%]
	[52%;60%]

	skiing/
	1%
	23%
	13%
	30%
	41%
	26%
	45%
	21%
	10,492
	[11%;17%]
	[49%;57%]

	snowboarding
	
	
	
	
	
	
	
	
	
	
	

	inline skating
	8%
	3%
	17%
	8%
	17%
	19%
	59%
	69%
	8,024
	[21%;29%]
	[8%;14%]


3.2 Motives 

Respondents from Burgenland and Tyrol rated the importance of green spaces for being physically active as high or very high. When analysing the data, the authors identified three major characteristics green spaces should feature in order to make them suitable for physical activities: closeness (group 1: 77% “very important" or "important” +/-4%; group 2: 73% “very important" or "important” +/-4%), cleanliness (group 1: 77% “very important" or "important” +/-4%; group 2: 83% “very important" or "important” +/-4%) and naturalness (group 1: 76% “very important" or "important” +/-4%; group 2: 85% “very important" or "important” +/-3%). These results show that, although the three most important conditions are the same in both groups, the ranking is different.

The main motives for doing sports and exercising in nature were nearly identical for both groups. These factors were health (group 1: 64% “agree completely”; group 2: 65% “agree completely”) and fresh air (group 1: 60% “agree completely”; group 2: 69% “agree completely”). Beyond these general similarities, the significance of differences in motives was tested using the chi-squared test. The analyses revealed statistically significant differences in the following motives: Weight loss was more important for respondents living in Burgenland than those living in Tyrol (X2=6.398, P<0.05). In contrast, experiencing nature (X2=13.272, P<0.05) and being with friends (X2=13.110, P<0.05) are more relevant motives in Tyrol than in Burgenland.

3/3 Barriers

Most respondents (from both provinces) rated the outdoor sport facilities in their neighbourhood as very good. In fact, 93% (+/-2%) of the Burgenlanders and 99% (+/-1%) of the Tyroleans agreed or even completely agreed with the statement “There are many possibilities for being physically active in nature in my neighbourhood”. In contrast, many respondents, and especially those living in Burgenland, disagreed with the statements “Sport clubs in neighbourhood offer many possibilities for being physically active in nature” (group 1: 49% “disagree” +/- 4%; group 2: 33% “disagree” +/-4%) and “My community does enough to ensure that citizens are being active in nature” (group 1: 58% “disagree” +/-4%; group 2: 35% “disagree” +/-4%). This indicates that there is a need for action concerning organized outdoor sport activities.

   Most barriers for doing outdoor sports refer to general obstacles for being physically active, such as lack of time (Burgenland: 69%, Tyrol: 61%). Barriers concerning the condition and design of green spaces seem to play only a minor role: Only 21% of respondents from Burgenland (+/-3%) and 20% of respondents from Tyrol (+/-3%) said that there should be more green spaces that enable physical activities in their neighbourhood. Only 8% of Burgenlanders (+/-2%) and 5% of Tyroleans (+/-2%) said that green spaces in their neighbourhoods were not attractive or even dirty. Although most respondents of both groups are generally satisfied with the design of green spaces in their neighbourhoods, special needs of the population were identified (see table 2). 

Table 2. Desires of the population concerning designing green spaces in order to facilitate physically activity: group 1: n=106: group 2: n=128.

	Desires of the population concerning designing green spaces in order to facilitate physically activity
	group 1
	group 2

	more naturalness, being away from traffic
	13%
	19%

	cleanliness
	13%
	10%

	better guiding system (marks, labeling)
	8%
	1%

	more special infrastructure for young adults (skating hills, downhill trails, mountain bike routes)
	8%
	13%

	larger areas and free zones
	3%
	9%

	better accessibility
	7%
	8%

	more experience elements (e.g. experience hills etc.)
	2%
	4%

	more organized sport events (e.g jogging group)
	3%
	3%


3.4 Expert recommendations

Based on the results of the quantitative online survey, status quo and requirements analyses, as well as a SWOT (strenghts-weaknesses-opportunities-threats) analysis, experts working in the field of physical activity promotion created a catalogue of recommended actions concerning the design of green spaces to promote physical activity. The recommendations refer to the target group "Tyroleans and Burgenlanders between the ages of 18 and 35".

In general, the experts agreed that the results of the online survey show that respondents are very satisfied with both the quantity and quality of green spaces and outdoor sport facilities. However, there is room for improvement in the following areas:

· The guiding system, especially in Burgenland, should be more user-friendly.

· Experience elements should be developed (e.g. experience trails) based on the needs of different target groups (young parents, adolescents).

· Sport facilities for the most popular outdoor activities (e.g. jogging, biking) should be extended.

· Local populations should have easier access (low costs, good transport connections) to outdoor sport facilities.

· A network between different important stakeholders (e.g. sport clubs, communities, tourism organizations, conservation organizations) should be established to ensure the consistent communication and improvement of green spaces in terms of physical activity promotion.

· Green spaces and outdoor sport facilities should be maintained regularly.

· There should be more organized sporting events to ensure the sustainable utilization of outdoor sport facilities.

4 Discussion

This study confirms the results of other Austrian studies concerning levels of physical activity and preferred sport activities in different provinces (Klimont, et al., 2007/Weiß and Russo, 2005/Zellmann and Mayrhofer, 2010). In particular, the findings demonstrate that people living in Tyrol are generally more physically active and have different preferences concerning kinds of sport activities than those living in Burgenland. In addition, the results of the analysis highlighted a number of differences in outdoor physical activity behaviour between 18-35-year-old Tyroleans and Burgenlanders:

· The duration of exercise sessions in nature is significantly longer in Tyrol than in Burgenland.

· Respondents from Tyrol engage significantly more often in mountain sports (e.g. skiing, snowboarding, hiking) than those from Burgenland.

· Respondents from Burgenland go nordic walking and inline skating significantly more often than those from Tyrol.

· The amount of respondents who participate in sport clubs (e.g. hiking clubs) is higher in Tyrol than in Burgenland.

· Burgenlanders between the ages of 18 and 35 have different motives for doing outdoor sports than Tyroleans in the same age group.

The findings appear to support the assumption among Austrian experts working in the field of physical activity promotion that topographic conditions influence the physical activity behaviour of local populations. Despite the results of the present study, differences in topographic conditions are not likely to be the only reason for east-west differences. In a focus group, experts working in the field of physical activity promotion discussed other potential explanations, such as differences between Burgenland and Tyrol in modes of transportation in everyday life, attitudes towards sports, and political structures in health promotion.

   In addition to alternative explanations for the study results, the study's limitations need to be taken into account when considering the findings. One of these limitations concerns the survey instrument. To date, no valid questionnaire for measuring physical activity behaviour   has been developed.

   One further limitation refers to the procedure of the online enquiry. The internet (virtual networks of universities, Facebook) was the only access to the study population. This means that people who are not members of one of these networks were unable to participate in the online survey. In addition, distributing the online survey via virtual networks of universities had the effect that mainly people with a high educational background (general qualification for university entrance or even bachelor's degree) responded to the survey. The mainly positive results of the present study may therefore be attributed to the fact that people with a higher educational background are more physically active and do more sports than those with a lower one (Weiß & Russo, 2005).

   Another shortcoming of the study is the method of disproportional sampling, which means that the results are not representative for all people between the ages of 18 and 35 living in Burgenland or Tyrol. In that context, the authors must also mention that the hypothesis that different topographic conditions are a reason for the east-west divide concerning physical activity in Austria was only partially tested. Two provinces, Burgenland and Tyrol, were chosen to represent the western and eastern regions of Austria. Other provinces were not considered. In addition, only people between the ages of 18 and 35 were included in the study. Overall, this target group includes different groups of people (e.g. adolescents, young parents). The population of the present study was overrepresented by young adults ages 18-25. The recommendations developed within the study therefore mainly address that population group.

5 Conclusion
Based on the data from this study, the authors conclude that the natural environment influences levels of physical activity as well as choice of sports activities among local populations. In addition, the results of the study appear to suggest that different topographic conditions are one plausible reason for the differences in levels of physical activity between people living in western regions of Austria and those living in eastern regions. However, since differences in topographic conditions are not likely to be the only reason, future studies are necessary to test other possible explanations for the east-west divide concerning physical activity behaviour in Austria. The present study has already generated some hypotheses.

   However, the authors believe strongly that the development and design of green spaces, especially of non-standardized, officially accessible outdoor facilities, will play a vital role in the future, mainly due to such factors as the increased importance of informal sports, the decreased utilization of traditional sport facilities, and the growing importance of sport motives (e.g. fun, health, experiencing nature), as well as the ongoing concentration of the population in urban areas. Based on the current findings, the authors recommend considering the desires of the population concerning the design of green spaces and the implementation of expert recommendations. The limitations of this study concerning the restricted study population can only be overcome by investigating the needs of other population groups (e.g. other age groups, people from other provinces) within future studies. One next step would be to explore the opinions of other professionals (e.g. city planners, conservationists) and to initiate cooperative actions to promote outdoor physical activity. This could be supported by multidisciplinary research actions. Once expert recommendations have been implemented, it would also be interesting to re-examine the physical activity behaviour of the population in order to explore the effect of (re)designing green spaces on this public health relevant factor.
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Abstract

The research study is focused on the analysis of attitudes of pupils at the 2nd stage of primary schools towards teaching motion games at physical education classes considering the intersexual differences. 

   The study sample consisted of 821 respondents, comprising pupils of the 5th to 9th grades from randomly selected primary schools. The main research method used in the research was based on the analysis of a questionnaire. Answers to particular questions provided by the respondents were analyzed quantitatively and qualitatively regarding the intersexual differences and complemented by the calculation of the statistical significance (by means of chi-square). The research was carried out during the school year 2011/2012. 

   According to its results, motor and sports games are still popular with both boys and girls – 68.47% and 75% respectively – who consider motion and sports games their most favourite activities at physical education classes. The difference between boys and girls was statistically significant at the p  0.05 level.  36.94% of girls and 33.71% of boys stated that they play motion games at  physical education classes once a week. According to both boys and girls, motion games are usually played in the main part of the class, as stated by 68.47% of girls and 61.36% of boys. Up to 87.39% of girls and 88.64% of boys hold the opinion that motion games shall be implemented into the course of classes to a greater extent. 

   It was confirmed by the research that motion games have a significant socializing effect. Pupils believe that when playing motion games they make contact with their classmates in a faster way. 63.64% of boys and 54.95% of girls are convinced about this fact. During the research it was ascertained that motion games still represent the key factor in motivating pupils of primary schools to perform physical activities on regular basis as well as increase the popularity of sports and physical education classes.
Keywords: attitudes of pupils, motion games, sports and physical education
1 Introduction

Physical activities and games have always been natural for every human being and society. They are present in all areas of life. For that reason it is natural that they are also a part of educational process (Argaj, 1999). 

   In recent years there has been a radical change in the attitude of Slovak society towards education, and lifelong learning. The need for innovation and adaptation to new requirements in the field of education has been the main reason for the transformation of educational process in Slovakia. Considering the subject area of health and physical activities the state curriculum is based on the fact that health represents a balance among physical, mental and social well-being (Novotna & Adamcak, 2002).  

   Since teachers have the possibility to create new syllabuses, they can integrate also less-traditional physical activities into the course of sports and physical education classes. Naturally, this depends primarily on their skills, readiness and willingness to integrate less-known and alternative methods into the teaching process (Baranek & Hrnciar, 2009). 

    Findings from the last couple of years are shocking since it appears that children and youth prefer a passive lifestyle. Their level of fitness and posture decreases, the number of children with health problems as well as obese children increases, while their physical performance and strength have been on the downgrade. There are more and more young people addicted to drugs and alcohol and smoking, which leads to rising number of cardio-vascular diseases and other health disorders of children and the youth (Michal, 2010). Therefore, this subject area focuses on directing and leading pupils to conscious need to care for their health by acquiring theoretical knowledge as well as practical experience of the health education. 

The most significant change in teaching sports and physical education has been the effort to change the focus and objective of sports and physical education classes. This should lead to the openness and variety of the content as well as adjusting the content of the classes to school's conditions and interests of its pupils. The project in question is characterised by a higher level of freedom and responsibility of sports and physical education teachers to design programmes for different groups of pupils. 

   The predominance of sports games derives from the fact that the state curriculum enables to integrate new sports games in the course of education so that pupils can face new rules and adopt new skills. These games include floor-ball, frisbee, ringo, speedminton, etc. (Adamcak, 2009).

   All forms and modifications of physical games provide them with entertainment, emotional pleasure and distraction from everyday problems. They support the sense of teamwork and friendship and have a great communication and socialisation effect. An appropriate course of adequately chosen physical game motivates pupils to do more intensive physical activities and encourages even those who have not been interested in sports to go in for them (Argaj, 2011). 

   In our research, we were mainly focused on playful activities in the form of physical games which should be used at all stages of sports and physical education at school and included in various forms in all syllabus topics. The contribution of physical games to educational process is evident. They enrich children’s lives with new activities, pupils adopt new skills and knowledge and last but not least, they make new or reinforce the existing contacts with other pupils as well as with teachers. 

   The aim of our research was to identify and analyse the attitudes of pupils at the 2nd stage of primary schools in Brezno towards implementing physical games in the course of sports and physical education classes.
2 Material and methods

The study sample consisted of randomly selected pupils at the 2nd stage of primary schools in Brezno. The main research method was based on the analysis of the questionnaire. It was distributed during the second term of the school year 2011/2012. The pupils were given detailed information on how to fill in the questionnaire. The study sample consisted of 821 respondents (54.32% of the boys and 45.68% of the girls) attending the 5th to 9th grade (Table 1).

   The questionnaire method was used to determine the attitudes of pupils towards physical games and it was carried out at sports and physical education classes. The questionnaire was distributed at the beginning of the second term of the school year 2011/2012 and it was created and processed by the TAP programme provided by the company Gamo, Banská Bystrica.
   In order to ascertain the differences in the pupils’ answers more accurately, respective questions were analysed quantitatively and qualitatively regarding the gender differences and their statistical significance was taken into account (by means of chi-square). 

	Table 1. Characteristics of the study sample considering the particular primary school.

	
	

	Name of the school
	Number of pupils

	ZŠ s MŠ PIONIERSKA 2, BREZNO
	414 pupils

	ZŠ s MŠ KAROLA RAPOŠA, PIONIERSKA 4, BREZNO
	293 pupils

	ZŠ s MŠ MPČL 35, BREZNO
	114 pupils

	Total
	821 pupils


3 Results

The first question of our questionnaire was related to the children's evaluation of their physical activities since, as stated by Frömel & Bauman (2006), a physical activity has several functions in people's lives, e.g. restorative and compensatory functions, it provides a space for self-realization and aesthetic experience from the performance as well as feelings of satisfaction. It also increases and strengthens physical fitness and helps pupils make new friends and social contacts. In addition, physical activities develop moral qualities and rational cognitive process.
   When evaluating the answers, we discovered that the pupils evaluate their physical activities positively, i.e. they spend a sufficient amount of time doing them. The answers provided by both boys and girls were similar and statistically non-significant (Table 2).

	Table 2. Pupils' positive attitude to physical activities.

	
	
	
	

	 
	Yes
	No
	Undecided

	Girls
	77.48%
	10.81%
	11.71%

	Boys
	81.06%
	6.82%
	12.12%


 Subsequently, we were interested in how much time the pupils spend doing physical activities during weekdays and weekends. The fact that the majority of pupils (both boys and girls) are physically active for more than two hours a day, not only during weekends but also on weekdays (more than 44% of the girls and more than 51% of the boys), is very positive. More than 1/3 of the girls spend one to two hours a day (during both weekdays and weekends) doing physical activities. We found out that 18% of the girls devote less than an hour (during both weekends and weekdays) to physical activities. When evaluating this question, we were surprised by the fact that the boys are physically less active during weekends since up to 24% of them spend less than an hour a day doing physical activities and 23% of them devote only one to two hours a day to physical activities. This was also reflected in the determination of statistically significant differences between boys and girls at the p < 0.01 level of statistical significance. 
   According to that the given group of pupils should be encouraged to perform an adequate physical activity with specific aims since, according to Kucera & Dylevsky (1999), physical activity has an effect on development and development affects the physical activity. This dynamic interrelationship clearly defines the significance of physical stimulation for pubescent age groups.
   The most popular physical activities with the pupils include playful activities in the form of physical and sports games. As shown in Table 3, 60.61% of the boys find these activities their most favourite which may be caused by the fact that 2 out of 3 schools examined have sports classes specialized in football and ice hockey. Both boys and girls also like swimming as well as hiking. More than 17% of the boys and 27% of the girls chose the option “other (please specify)”. As their favourite activities the boys listed cycling, inline skating and ice hockey and according to their answers, the girls prefer activities associated with music, e.g. Zumba and fitness. Considering the gender differences, the answers provided by the pupils were statistically significant at the level p <  0.01 (Table 3).
	Table 3. Physical activities carried out by the pupils.
	

	
	
	
	
	

	 
	Physical and sports games
	Hiking
	Swimming
	Other

	Girls
	44.14%
	9.01%
	18.92%
	27.93%

	Boys
	60.61%
	12.88%
	9.09%
	17.42%


By evaluating the seventh question of the questionnaire, we ascertained that sports and physical education belongs to the most favourite subjects of the majority of the respondents On the other hand, up to 22% of the pupils (both boys and girls) do not include sports and physical education in the list of their favourite subjects. This finding explains the low percentage determined when evaluating the attractiveness of physical activities as such (Table 4). 

	Table 4. Attractiveness of sports and physical education classes.

	
	
	
	

	 
	yes
	No
	undecided

	Girls
	65.77%
	21.62%
	12.61%

	Boys
	70.45%
	22.73%
	6.82%


	Table 5 Popularity of physical activities carried out at sports and physical education classes

	
	
	
	
	
	

	 
	Physical and sports games
	Gymnastics
	Athletics
	Hiking
	Other

	Girls
	68.47%
	12.61%
	9.01%
	8.11%
	1.80%

	Boys
	75.00%
	7.589%
	5.30% 
	6.82%
	5.3%


The next question aimed at the determination of the most popular physical activities carried out at sports and physical education classes (Table 5).

   We ascertained that up to 68.47% of the girls and 75% of the boys find physical and sports games their most favourite activities. Since one of the schools is specialized in athletics, we were surprised by its low popularity percentage. Regarding the gender differences, we detected the p < 0.05 level of statistical significance. 

    Results of the previous question were proven by the next one in which we asked the respondents about their attitude towards playful activities performed at sports and physical education classes. We discovered that playful activities are still very popular with most of the pupils – 78.38% of the girls and 78.38% of the boys chose “yes”. Considering the gender differences, other answers to this question were very similar – 12.61% of the girls and 13.64% of the boys answered “no”. The rest of the pupils chose the option “undecided”. The results show that the pupils (both boys and girls) enjoy sports games more than physical games (Table 6).
	Table 6. Playful activities in the form of physical games or sports games.

	
	
	
	

	 
	In the form of physical games
	In the form of sports games
	Undecided

	Girls
	36.94%
	59.91%
	3.15%

	Boys
	31.44%
	65.91%
	2.65%


We assumed that in the case of the boys the reason is that the most of them attend specialized sports classes. Considering the gender differences, however, no statistically significant differences were observed. Subsequently, we were interested in the reason why pupils like physical games (Table 7). 

	Table 7. Reasons for the popularity of physical games with pupils.
	

	
	
	
	
	
	

	 
	Physical activity
	New experiences
	Playing in a group
	Opportunity to show one's skills
	Opportunity to compete

	Girls
	35.14%
	11.71%
	23.42%
	12.61%
	17.12%

	Boys
	41.67%
	12.12%
	18.94%
	15.15%
	12.12%


The pupils (both boys and girls) like physical games most of all because they are related to physical activity. The second most common reason for the popularity of physical games with the boys and girls was the fact that they are played in groups. The third very common reason provided by the girls was the opportunity to compete – 17.12% of the answers. These activities enable them to experience exciting and joyful moments, the thrill of competition and rivalry as well as the blissful feelings of victory. We did not observe any statistically significant gender differences. 

The pupils from our study sample also state that physical games are most often played in a gym (63.06% of answers provided by the girls and 65.91% of answers provided by the boys). On the other hand, playful activities are far less commonly carried out in the nature during winter (since only 0.9% of the girls and 2.65% of the boys chose this option). The results also show that the pupils play physical games at sports and physical education classes at least once a week as indicated by the answers provided by 36.94% of the girls and 33.71% of the boys (Table 8). 

	Table 8. Frequency of physical games implementedin the course of sports and physical education classes.

	
	
	
	
	

	 
	at each PE class
	at least once a week
	at least once every 2 weeks
	at least once a month

	Girls
	19.82%
	36.94%
	27.03%
	16.22%

	Boys
	18.18%
	33.71%
	34.47%
	13.64%


When evaluating the frequency of physical games implemented in the course of sports and physical education classes, we discovered that the answers provided by both boys and girls were identical (almost 20%). Considering the gender differences, however, no statistically significant differences were observed. Our findings are positive since Jan Amos Comenius also used games in educational process as a motivating factor to help understand and manage everyday tasks and assignments. He considered playing games to be a method of learning that is not perceived by children as a boring activity. In this sense, game represents one of the most important methods in educational process (Matuskova, 2006). 

   As can be concluded from the results, physical games are most often played in the main part of the class. The conclusion was indicated by the answers of both boys and girls. However, we determined the statistically significant gender differences at the p < 0.05 level. Paradoxically, the pupils (both boys and girls) state that physical games are least commonly played in the introductory part of the class (Table 9).

	Table 9. Frequency of performance of physical games in particular parts of sports and physical education classes.

	
	
	
	

	 
	introductory part
	main part
	final part

	Girls
	14.41%
	68.47%
	17.12%

	Boys
	11.74%
	61.36%
	26.89%


Furthermore, we tried to ascertain what kinds of equipment are most commonly used at sports and physical education classes when playing physical games. The majority of respondents (44.7% of the boys and 54.05% of the girls) state that they usually play games with various kinds of equipment, such as balls, skipping ropes, etc. This fact is undoubtedly related to actual material conditions and sports games carried out at sports and physical education classes. When evaluating this question regarding the gender differences, we observed the p < 0.05 level of statistical significance. 
   The subsequent question aimed at pupils' interest in more frequent implementation of physical games in the course of sports and physical education classes. The answers to this question were unambiguous and almost identical with both boys and girls. The option “yes” was chosen by 87.39% of the girls and 88.64% of the boys. The selection of team members matters to the majority of the pupils (63.64% of the boys and 72.97% of the girls). Most of the boys (63.64%) and girls (72.97%) hold the opinion that games are more fun when more participants are involved. However, 28.79% of the boys do not agree with this statement (the option “no” was selected only by 13.51% of the girls). The differences between answers provided by the boys and girls were statistically significant at the p < 0.01 level. 
   The pupils believe that when playing physical games they can make contact with their classmates in a faster way. 63.64% of the boys and 54.95% of the girls are convinced of this fact. Considering this question, no statistically significant differences between the boys and girls were observed. This fact has to be taken into account mainly during puberty. 

   Finally, we were interested in the pupils' attitude towards the importance of physical activity in their lives. 89.19% of the girls and 87.12% of the boys are aware of the importance of physical games. We perceive this fact as positive since pupils at the 2nd stage of primary schools (Novotna & Adamcak, 2002) should already be familiar with the importance of regular physical activity for health. It is every teacher's duty to inform pupils about the wide range of physical activities with positive health effects.
4 Discussion 

The fact that the majority of pupils are physically active for more than two hours a day, not only during weekends but also on weekdays (more than 44% of the girls and more than 51% of the boys), is very positive. This is also a positive finding since, according to Cavill et al., (2001), children should devote at least an hour a day to physical activities. Simonek (2006) suggests that children aged 10 – 17 should spend 3 hours a day (20 hours a week) doing physical activities.
   It was found that up to 68.47% of the girls and 75% of the boys find physical and sports games their most favourite activities, which is in accordance with the findings of Kozanakova (2011). Regarding the gender differences, we detected the p < 0.05 level of statistical significance. 

   The majority of respondents (44.7% of the boys and 54.05% of the girls) state that they usually play games with various kinds of equipment, such as balls, skipping ropes, etc. According to Novotna et al., (2007) the use of various aids motivates pupils to perform activities which they would not be interested in without using them.
   The pupils (both boys and girls) like physical games most of all because they are related to physical activity. The second most common reason for the popularity of physical games with the boys and girls was the fact that they are played in groups. The third very common reason provided by the girls was the opportunity to compete – 17.12% of the answers. According to Argaj (2004), games and playful activities help children satisfy their need for company, get them out of loneliness and allow them to communicate with others. In games, children find new friends as well as opponents with whom they can co-operate or compete. 

   The pupils believe that when playing physical games they can make contact with their classmates in a faster way. 63.64% of the boys and 54.95% of the girls are convinced of this fact. According to Vagnerova (2005), in this period of life, people of the same age (peer group) are more and more important for the pubescent, because they provide them with emotional and social support, friendships and first love. There is a hierarchy among the pubescent and each group has its leader.

   The pupils from our study sample also state that physical games are most often played in a gym (63.06% of answers provided by the girls and 65.91% of answers provided by the boys). According to Novotna et al., (2009), pupils spend most of their time doing unorganized outdoor games – 93.1 minutes per child. On average, children play games for 86.1 minutes on weekdays and 110.4 minutes during weekends.

5 Conclusion

Based on the results of our research, we present the following findings:

Regular physical activity is carried out by 77.48% of the girls and 81.06% of the boys.
For 68.47% of the girls as well as 75% of the boys, physical and sports games are the most popular activities at sports and physical education classes. 

   Sports and physical education belongs to the favourite subjects of the majority of the girls (65.77%) and boys (70.45%). 

   The pupils like physical games mostly because of the opportunity to be physically active (41.67% of the boys and 35.14% of the girls).

   87.39% of the girls and 88.64% of the boys would like to play games at their sports and physical education classes more often.

   The research showed that physical games still represent the key factor not just in motivating pupils of primary schools to perform regular physical activities, but also in increasing the popularity of sports and physical education classes. 

   We are aware that it is important for every sports and physical education teacher to identify with it and approach physical games and education in the following manner: “Teachers should not stand like mileposts, which show you where to go although they do not move themselves” as stated by Jan Amos Comenius.
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Abstract

The problem of the development of information potential in sports higher educational establishments is a widely-discussed one. Scientific ideas concerned with foreign languages, must be specially fixed, transformed and spread. This principle is observed when dealing with video projects. 

   A video-based project is defined by scholars as a means of the elimination of language obstacles, a strong motivating factor in language learning and a powerful resource of information potential development.

   The measurements of students’ motivation level before the project have shown a low interest rate to learning the English language while after the project the students’ use of speech patterns within the compiled material has increased.

   The video project was presented at the 16th Festival of sports higher educational establishments in nomination “Lingua” (Smolensk, 2013) and awarded the first place in the nomination. Being a combination of audio and visual information, a film is a multi-means helping to motivate students to search for the most adequate ways of getting new knowledge extracting it from video episodes and using it to understand all possible aspects of culture and education. This brings the information potential of an individual to a higher scale which he used to have before taking part in a video project.

Keywords: information sources, motivation, language learning

1  Introduction
The problem of the development of information potential in sports higher educational establishments is a widely-discussed one. Scientific ideas concerning with foreign languages, must be specially fixed, transformed and spread. This principle is observed when dealing with video projects. The teacher of English tries to enable his students to think in a more creative way, only suggesting a path or an idea which the students then rework into a fully-fledged project, a film that can be used in the analysis of the results of learning activity (Chard, 2001).

2 Material and methods

Participants

The subjects were 20 students (10 females and 10 males) of Velikie Luki State Academy of Physical Education and Sports (age 18-22) with intermediate – upper intermediate English language knowledge. 

Measures

The investigation was based on questionnaire revealing the information necessities of Internet users and video project analysis in which the above mentioned students took part. 

Procedures

   Firstly, the students for the investigation were chosen on the basis of their achievements in the English language during the 2012/13 academic year and their marks for the exams.

   Secondly, the subjects of investigations were given the questionnaire on their motivation level, their results being carefully analyzed and reviewed for planning and making up the script of the video project and role distribution.

   Thirdly, the results of student activity after the project were analyzed and carefully reviewed to make a conclusion on the development of their motivation level.

Analysis

The measurements of students’ motivation level before the project have shown a low interest rate to learning the English language – 40 per cent of students were indifferent to the participation in the project (and their results of academic achievements were average), 60 per cent of students involved in the project showed good motivation level (their results of academic achievement being good or excellent). While participating in the project and getting more interested in it the students tried to do their best to present their language and artistic skills in a positive light. After the project the students’ use of speech patterns within the compiled material has increased, as well their motivation level – the previous ratio 40 to 60 per cent has changed to 10 and 90 (10 disinterested subjects and 90 highly motivated and interested ones).

   The video project was presented at the 16th Festival of sports higher educational establishments in nomination “Lingua” (Smolensk, 2013) and awarded the first place in the nomination.

3 Results and Discussion

A video-based project is pointed out by scholars as a means of language obstacles elimination, a strong motivating factor in language learning and a powerful resource of information potential development (Gasparyan, 2012).

   The information potential level of different students in this respect seems to come gradually to the same stable point because many different factors are taken into consideration – professional situations of communication, the peculiarities of cross-cultural communication, active hearing, nonverbal communication and many others (Bekasova, S.N., 1999).

   The group of 20 students of 2nd, 3rd and 4th years of studying (the subjects of our research) under the guidance of the chair of foreign languages of Velikie Luki State Academy of Physical Education and Sports participated in the 16th Russian Festival of sports educational establishments in nomination “Lingua” which was held in September, 2013 in Smolensk. The team of Velikie Luki Sports Academy was awarded the first place for the video project under the name “Heading for Sochi-2014”. 

   The participation in this nomination this year implied a presentation of a video project covering the topic of the forthcoming 22nd Winter Olympic Games in Sochi. This task demanded a very careful choice of language means, special lexical units and set expressions. Before getting ready to make a film project we have measured the subjects’ motivation level and with the help of a questionnaire (Antipova, V.B.) and the same procedure was performed after the shooting process was over. These two measurements have shown that at first 40% of the subjects had very little interest in being involved in shooting and in the coming Olympics, compared to 60% of subjects who were very eager to show their artistic abilities and knowledge of English. The shooting process has made a significant change in students’ motivation level because every day they gradually became more involved into the idea of unity and presenting the Sports Academy in the limelight. After the working process was over, the second motivation measurement has revealed that the initial ratio has changed into 80% of involved students compared to 20% of indifferent ones.

4 Conclusions

In the process of professionally-oriented interactive learning a lot of language obstacles are easy to overcome, the atmosphere of cooperation and mutual aid appears, the motivation and readiness to a more profound language learning are being formed, backed up by positive emotions and interest.    Having a various didactic potential, the creation of video projects used in a foreign language course within the frames not only of foreign language classes but within the variety of cultural and sports festivals is not only one of the most important means of learning-cognitive activities of students but also the method of independence, creativity, self-actualization development.

   Being a combination of audio and visual information, a film is a multi-means helping to motivate students to search for the most adequate ways of getting new knowledge extracting it from video episodes and using it to understand all possible aspects of culture and education. This brings the information potential of an individual to a higher scale which he used to have before taking part in a video project.
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Abstract

The research focused on motor system function of students of bachelor’s studies of sports management, a young field of study which is characterised by a dynamic development.  The course made demands both on theoretical knowledge and practical skills and the students get through modules of bio-medical, kinanthropological and economic-managerial disciplines concerning theory, and fitness-wellness, outdoor and games modules concerning practice. We work on an analysis of sports management study curriculum and consequent requirements in accord with recent research in the field of changes in function of motor system. The aim of the study is to examine the function of motor system. 

   It was assumed that students of sports management studies have an optimal function of their motor system. The problem was solved by an empirical research approach both with qualitative data analysis; a sample comprising 30 subjects – sports management students (10 women, 20 men) – was examined. As indicators of the function we followed muscle function (local and global stabilizers), flexibility, and posture. Somatoscopic and somatometric diagnostic tools based on methods of measurement and observation; techniques of ordinal scale, check-list and alternative score were employed. The data were analysed by qualitative analysis based on a consensus of expert opinions.

   A comprehensive diagnostic was completed of the functional level of motor system (11 tests of local stabilizing muscle function, 5 tests of global stabilizing muscle function, 9 tests of flexibility and 2 indicators of posture). It was verified that the function is optimal at the sports management students. Optimal function is related to effective muscle involvement and adequate stabilization during motion. Such motor-functional preparedness is beneficial for sports management students to cope with their study load. 

Keywords: Muscular-skeletal System, Sports, Optimal Function, Changes in Function.

1 Introduction

According to the defined profile, a sports management graduate is a competent, modern and long-term competitive creative expert in management and marketing in the field of sport, leisure and recreation. Graduates find employment in management and marketing (sports clubs, associations and organizations, sports centres), tourism (experience tourism, outdoor programmes, and fitness-wellness programmes), services and facilities offering sports and recreation products, and in wellness and health resort (Hruša and Hrušová, 2012). Sports manager’s education includes both theory and practice. In the field of practice Půža and Komeštík (2012) emphasize, in accord with the current trend (social need and demand for more attractive and more intense experiences in leisure, recreation and tourism), focus on sports activities, which are based on positive and meaningful experiences, proving one’s own physical and mental strength, taking load, and the resulting satisfaction of performance. Optimal motor-functional preparedness of the musculoskeletal system is an essential precondition for an effective involvement of the deep stabilization system (stabilization of spine and major joints), and effective movement (locomotive function).
   Currently, the number of hours spent sitting at majority of people is increasing and volume and frequency of active movement is decreasing (hypokinesis). Along with other factors, this may cause disrupting of the functional balance of musculoskeletal system. The imbalances often result in changed patterns of muscle involvement in stereotypes, changed muscular coordination, formation of incorrect stereotypes, tightened or weakened muscles, and changes in posture. Unlike the general population, however, sport management students spend more time doing sport, based on the analysis of the curriculum and the consequent requirements. The course makes demands on both theoretical knowledge and practical skills. The students get through modules of bio-medical, kinanthropological and economic-managerial disciplines concerning theory, and fitness-wellness, outdoor and games modules concerning practice. The aim of this research study was to evaluate the function of musculoskeletal system at students of sports management at the selected universities, with focus on local stabilizers, global stabilizers, flexibility, and posture, in relation to an optimal motor-functional preparedness of the musculoskeletal system.

   The basic function of musculoskeletal system is to perform movements and maintain posture.  Individual parts of human body should co-operate in perfect harmony and balance, in holistic approach.   Functional disorders are a common cause of pain, and vice versa, pain is one of the most important factors influencing muscle function. Pains that occur without pathological, structural findings, are referred to as non-specific or idiopathic (van Tulder et al., 1997; Trnavský, 2006), in other words, without diagnosis (Kolář and Lewit, 2005). Lewit (1990) reported that almost 90 % of painful musculoskeletal disorders are classified as non-specific pain. One can be limited by the perception of pain in everyday activities, which can affect the quality of routine movements, thereby further aggravate the disorders. This is also supported by Swinkels et al. (2009) in "fear avoidance model", explaining the effect of fear of pain on exercise regime.
   For diagnostic and therapeutic purposes Kolář (1997) sets three major musculoskeletal system levels of functional disorders manifestation - central neural regulation, muscles and joints. In diagnostic and therapy it is important to be aware of the joint and muscle synergy, which means that changes in joint affect muscle function and vice versa.

Adaptive changes in muscle function are manifested either by tightness or weakness of the muscles. Accordingly, they can be divided into two groups: local and global stabilizers. The author of the systemization is Janda, as quoted e. g. by Kolář (2001). Local stabilizers have postural function, tend to be hyperactive, and substitute for the weakened muscles. They are hypertonic, their rest length can be shortened and deviate the joint from the neutral position. These muscles have predominance of red muscle fibers innervated predominantly by small α-motor neurons. Global stabilizers are less activated, subject to involution and tend to be weakened. These muscles have predominance of white muscle fibers innervated predominantly by large α-motor neurons. The difference between local and global stabilizers is also in their postural integration (Kolář, 2001). Global stabilizers are younger in their postural function, from the phylogenetic or ontogenetic view, than local stabilizers. The above-described adaptive changes - functional disorders - often occur in typical combinations, especially in the shoulder and pelvic girdle. These muscle imbalances have their clinical significance and Janda (1974) describes them as syndromes - upper crossed syndrome and lower crossed syndrome. 

   Upper crossed syndrome combines tightness and weakness that occurs in the shoulder girdle. Tightness of upper trapezius and musculus (m.) levator scapulae crosses with tightness of m. pectoralis major and minor. Weakness of deep cervical flexors crosses with weakness of middle and lower trapezius. Lower crossed syndrome combines tightness and weakness that occurs in the pelvic girdle (lower back, core, and hip muscles). Tightness of thoracolumbar extensors crosses with tightness of hip flexors. Weakness of deep abdominal muscles crosses with weakness of m. gluteus maximus and medius. 
   The function of the joint can be affected by two basic types of disorders: increased joint mobility (hypermobility), with greater pathological significance (Kolář, 1997), and limited joint mobility. Both active and passive movement (joint blockade - Kolář, 1997) can be limited. According to Lewit (1990), a joint blockade of one of the most significant functional disorders in musculoskeletal system, as major causes there is overloading due to motor stereotypes disorders, overloading, an injury or reflective way.
   As mentioned above, the basic function of the musculoskeletal system is to perform movements and maintain posture. Theoretical concepts concerning posture (e. g. Kolář et al., 2009; Véle, 1995; Vařeka, 2002; Riegerová, 2006) agree that from a biomechanical point of view, the ideal is upright posture, which meets the energy-economic demands. Upright posture has large compensatory and substitution possibilities (Vařeka, 2002). However, limitation in function or weakening of any of its parts can result in decompensation, which may not occur immediately, but for example in a situation of increased loading. This risk also exists for the students of sports management, the subject of this research study. It is due to a large volume of physical loading in the curriculum of sports management. Among other risk factors in changes in function of musculoskeletal system there is a lack of movement (hypokinesy), or incorrect technique of movement (stereotypes) and influence of one-sided, uncompensated load. Individually optimal posture requires effective involvement of stabilizing (postural) muscle function both in dynamic and static situations (Riegerová, 2006). It is necessary to be aware that posture can be affected by psychological processe. Vařeka (2002), Kolář et al. (2009), Leeuw et al. (2007), and Symonds et al. (1995) agree that certain concentration improves postural stability; however, an excessive mental stress aggravates it. 
2 Material and methods

The study is focused on musculoskeletal system, its function and changes in function (disorders) at the sports management students. Curriculum and consequent requirements of sports managements were analyzed with reference to recent research in the field of changes in function of musculoskeletal system. The aim of the study was to examine and evaluate the function of musculoskeletal system at sports management students, with regard to muscle function (local stabilizers, global stabilizers), flexibility, and posture. It was assumed that students of sports management studies have an optimal function of their musculoskeletal system. The problem was solved by an empirical approach with qualitative data analysis, based on expert opinions.

Participants

Research sample comprised 30 participants (10 women, 20 men), selected by a deliberate statistical choice.  All the participants were students of sports management studies at the selected universities (University of Hradec Kralove, Masaryk University Brno). A preliminary anamnesis was done for basic characteristics of the research sample, focusing on the following dimensions: a weekly physical activity (frequency, volume and type of the activity), the number of hours a day spend sitting, implementation of stretching and compensation exercises in training, long-term health condition, acute or chronic musculoskeletal pain, injury or rehabilitation in the past 6 months.

Measures

The qualitative methods of content analysis and synthesis were used to review relevant sources to set the convenient theoretical and methodological bases. Questionning was used as a method for deliberate selection of the participants – a technique of interview (anamnestic). Participants were measured to obtain the basic somatometric data (body weight, body height, and body mass index). 
   A comprehensive diagnostic was completed of the function of musculoskeletal system: 11 tests of local stabilizing muscle function, 5 tests of global stabilizing muscle function, 9 tests of flexibility, and 2 indicators of posture. Somatoscopic and somatometric diagnostic tools based on methods of measurement and observation; techniques of ordinal scale, check-list and alternative score, were employed. The selected diagnostic tools are standardized in procedures and are commonly used in diagnostic in clinical practice. Regarding the local stabilizing muscle function, the following muscles were examined (Janda, 2004): musculus (m.) triceps surae, hip joint flexors, knee joint flexors, hip joint adductors, m. piriformis, m. quadratum lumborum, m. pectoralis major, m. trapezius (pars descendens), m. levator scapulae, m. sternocleidomastoideus, and paravertebrae back muscles. It was differentiated between optimal function (“0”), minor tightness (“1”),  and major tightness (“2”). Regarding the global stabilizing muscle function, the following muscles were examined (Janda, 2004): m. gluteus maximus, m. rectus abdominis, deep head and neck flexors, m. deltoideus, and mm. rhomboidei. It was differentiated between optimal function (“0”), and minor weakness (“1”). Regarding the flexibility, the following indicators were employed (Janda, 2004: head rotation, arms stretched backwards, folded arms, trunk bent sideways, extended elbows, clasped hands, clasped fingers, trunk bent forwards, and kneeling sitting on heels. It was differentiated between optimal (“0”) and increased (“+”) or decreased (“-“) flexibility. Regarding the posture, two indicators were employed: posture evaluation according to Klein, Thomas, and Mayer (in Haladová and Nechvátalová, 1997) - by aspection from the front, from the side and from behind, and posture examination according to Mathias (in Haladová and Nechvátalová, 1997) – hold of the upright stand with arms stretched forward for 30 seconds. The quality of postural stereotypes was evaluated on the scale A, B, C, D in Klein, Thomas, and Mayer diagnosis (A and B regarded as optimal function for data analysis). In Mathias diagnosis it was differentiated between optimal postural function (“0”) and declined function (“1”). 
Analysis

Data were processed and evaluated in qualitative analysis according to the criteria based on the consensus of expert opinions (n = 3). These criteria were established by determination of the minimum relative frequency of optimal function in the sample in individual indicators. 70 % of cases with optimal function were required for verification of the partial hypotheses. An optimal function was referred to as more than 50 % of muscles being optimal in the given indicator (local stabilizing function, global stabilizing function, flexibility, and posture).
3 Results

Local stabilizing muscles

   In table 1 it is showed that the condition of minimum relative frequency of 70 % of cases with optimal function was not fulfilled only in 2  partial tests of muscle function (m. sternocleidomastoideus  - 33 % L, 27 % R minor tightness, 7 % L, 7 % R major tightness; paravertebrae back muscles – 47 % minor tightness and 3 % major tightness).  The set criterion was exceeded in 9 of 11 cases (82 %); values of insufficient function according to the criteria are marked red in table 1. The results also showed that the right and left side were relatively balanced, and if tightness was diagnosed, it was a minor tightness in most cases. The results appear to suggest that the sports management students have optimal function of local stabilizers – muscles with tendency to tightness.

	Table 1. Results of tests of local stabilizing function.

	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Local stabilizers
	 Scale 

	
	0
	1
	2

	
	L
	R
	L
	R
	L
	R

	
	Abs.
	Rel.
	Abs.
	Rel.
	Abs.
	Rel.
	Abs.
	Rel.
	Abs.
	Rel.
	Abs.
	Rel.

	m. triceps surae
	27
	0.9
	27
	0.9
	3
	0.1
	3
	0.1
	0
	0
	0
	0

	hip joint flexors
	24
	0.8
	24
	0.8
	4
	0.13
	5
	0.17
	2
	0.07
	1
	0.03

	knee joint flexors
	25
	0.83
	25
	0.83
	4
	0.13
	4
	0.13
	1
	0.03
	1
	0.03

	hip joint adductors
	23
	0.77
	22
	0.73
	5
	0.16
	7
	0.23
	2
	0.07
	1
	0.33

	m. piriformis
	25
	0.83
	26
	0.87
	5
	0.17
	4
	0.13
	0
	0
	0
	0

	m. quadratus lumborum
	27
	0.9
	27
	0.9
	3
	0.1
	3
	0.1
	0
	0
	0
	0

	m. pectoralis major
	26
	0.87
	25
	0.83
	4
	0.13
	5
	0.17
	0
	0
	0
	0

	m. trapezius – pars descendens
	24
	0.8
	25
	0.83
	6
	0.2
	5
	0.17
	0
	0
	0
	0

	m. levator scapulae
	25
	0.83
	24
	0.8
	5
	0.17
	6
	0.2
	0
	0
	0
	0

	m. sternocleidomastoideus
	18
	0.6
	20
	0.67
	10
	0.33
	8
	0.27
	2
	0.07
	2
	0.07

	 
	L + R
	L + R
	L + R

	
	Abs.
	Rel.
	Abs.
	Rel.
	Abs.
	Rel.

	paravertebrae back muscles
	15
	0.5
	14
	0.47
	1
	0.03


	Table 2. Results of tests of global stabilizing function.

	

	
	
	
	
	

	Global stabilizers
	Scale

	
	0
	1

	
	Abs.
	Rel.
	Abs.
	Rel.

	m. gluteus maximus
	25
	0.83
	5
	0.17

	m. rectus abdominis
	17
	0.57
	13
	0.43

	deep head and neck flexors  
	22
	0.73
	8
	0.27

	m. deltoideus
	21
	0.7
	9
	0.3

	mm. rhomboidei
	24
	0.8
	6
	0.2


	Table 3. Results of tests of flexibility.

	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Tests of flexibility
	Scale

	
	Optimal
	 "+"
	"-"

	
	L
	R
	L
	R
	L
	R

	
	Abs.
	Rel.
	Abs.
	Rel.
	Abs.
	Rel.
	Abs.
	Rel.
	Abs.
	Rel.
	Abs.
	Rel.

	head rotation
	30
	1
	30
	1
	0
	0
	0
	0
	0
	0
	0
	0

	arms stretched backwards
	20
	0.67
	22
	0.73
	1
	0.03
	1
	0.03
	9
	0.3
	7
	0.24

	folded arms
	29
	0.97
	28
	0.93
	1
	0.03
	2
	0.07
	0
	0
	0
	0

	trunk bent sideways
	30
	1
	30
	1
	0
	0
	0
	0
	0
	0
	0
	0

	 
	L + R
	L + R
	L + R

	
	Abs.
	Rel.
	Abs.
	Rel.
	Abs.
	Rel.

	extended elbows
	30
	1
	0
	0
	0
	0

	clasped hands
	30
	1
	0
	0
	0
	0

	clasped fingers
	29
	0.97
	0
	0
	1
	0.03

	trunk bent forwards
	26
	0.87
	4
	0.13
	0
	0

	kneeling sitting on heels
	18
	0.6
	2
	0.07
	10
	0.33


Global stabilizing muscles 

Results in table 2 show that that the condition of minimum relative frequency of 70 % of cases with optimal function was not fulfilled only in 1 partial test of muscle function (m. rectus abdominis - 83 % weakness). The set criterion was exceeded in 4 of 5 cases (80 %). The results appear to suggest that the sports management students have optimal function of global stabilizers – muscles with tendency to weakness.

Flexibility

Table 3 shows that in majority of tests of flexibility the sports management students did not have problem to meet the requirement for optimal function. Condition of the minimum relative frequency of 70 % of the cases with optimal function was not fulfilled only in 2 partial tests of flexibility (kneeling sitting on heels - 60 %, arms stretched backwards - 67 % L). The set criterion was exceeded in 7 of 9 cases (77 %); values of insufficient function according to the criteria are marked red in table 3. The results appear to suggest that the sports management students have optimal active flexibility. 

	              Table 4. Results of tests of postural stereotypes.

	

	
	
	
	
	
	
	
	
	

	Posture

	Klein, Thomas, Mayer
	A
	B
	C
	D

	
	Abs.
	Rel.
	Abs.
	Rel.
	Abs.
	Rel.
	Abs.
	Rel.

	
	4
	0.13
	22
	0.73
	4
	0.13
	0
	0

	Mathias
	0
	1

	
	Abs.
	Rel.
	Abs.
	Rel.

	
	26
	0.87
	4
	0.13


Posture

As shown in table 4, both selected indicators of posture (100%) exceeded the minimum relative frequency of 70 % of cases with optimal function. Specifically 26 participants (87%) were evaluated with optimal function, in both tests of postural stereotypes. Only at 4 subjects the posture was evaluated as poor, the results were consistent in both tests (validity by parallel criteria). The results appear to suggest that the sports management students have optimal posture.

   The total results suggest that the students of sports management have optimal function of musculoskeletal system, with regard to the set conditions of verification.
4 Discussion

Using the selected indicators function of musculoskeletal system were examined and evaluated at students of sports management. All participants were active athletes. The average volume of physical activity was 12 hours a week in leisure time and 11 hours a week within the practice in the study curriculum. The participants’ BMI was normal and the health condition was good. Even though, 23 % of participants suffered from occasional chronic non-specific low back pain. Authors agree that the boundary between the acute and chronic stage is considered a period of three months (Taylor et al., 2011; Andersson, 1999; Grotle et al., 2004; Slade and Keating, 2006; Trnavský, 2006). Not only physical, but also psychological factors (such as fatigue, depression, anxiety, long-term psychological stress, low pain threshold or inability to cope with the disease) can influence the transition between acute and chronic stage (Burton et al., 1996; Smedley et al., 2005). According to Kolář and Lewit (2005) approximately 70 % of adults have ever suffered from back pain and at the same time repeated episodes of the low back pain are one of the most expensive healthcare problems (Hides et al., 2001). The findings of this study point to the possibility of functional relation of low back pain with insufficient function of abdominal muscles (43 % weakness), decreased flexibility in the test of kneeling sitting on heels (33 %), and also with the change in function of paravertebrae back muscles (50 %). With regard to a lower crossed syndrome (Janda, 1974) the findings of the study appear to reflect frequently occurring imbalance in the pelvic girdle, regarding the evaluated changes in function: weakness of abdominal muscles, tightness of hip flexors, and tightness of low back muscles. This can be supported by Lewit and Kolář (2005) who suggest functional disorders in spine stabilizers as one of major etio-pathogenetic factors of low back pain. However, it is noteworthy that the weakening of abdominal muscles was found right at the active athletes. As a diagnostic tool of muscle function in this research study, the test of strength of abdominal muscles was used, like in the research of Kloubec et al. (2010), O'Brien et al. (2006) Emery et al. (2010) and others. For further research it can be suggested to focus also on the level of coordination and muscle involvement in motor stereotypes, in agreement with the findings of Segal et al. (2004). However, despite the above discussed changes in muscle function, with regard to the total results and the set criteria, it can be summarized that the function of musculoskeletal system (local stabilizers, global stabilizers, flexibility, and posture) at the selected students of sports management was optimal. 

5 Conclusions

The data were analysed by qualitative analysis based on a consensus of expert opinions. A comprehensive diagnostic was completed of the function of motor system (11 tests of local stabilizing muscle function, 5 tests of global stabilizing muscle function, 9 tests of flexibility and 2 indicators of posture). The total results suggest that the students of sports management have optimal function of musculoskeletal system, with regard to the set conditions of verification. Optimal function is related to effective muscle involvement and stabilization during motion. Such motor-functional preparedness is beneficial for sports management students to cope with their study load. 
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Abstract 

The aim of this study was to describe personality characteristics of top athletes – 10 elite bicross (BMX) racers (18+ years), both men and women. For our research we used SPARO test – monitoring of basal psychical autoregulation of personality, which was evaluated with t-test. Particular segments were compared with population and with top athletes of different sports. BMX racers had significantly higher (p < 0.05) intensity of autostimulation, airiness (-5.92±2.54), searching for emotional experiences (3.4 ±2.35) and higher willingness to risk (6,54±2,37). Simultaneously it confirmed higher anxiety (3.35±3,2.1),  need of independence (3,73±2.00) and dominant need of experiential attitude (-2,55±2,38). Results show characteristics of BMX racers, which correspond with characteristic of this cycling discipline, and also show personality attributes which are important for success in this sport.

Keywords: Psychology, Bicross, Personality characteristic 

1 Introduction

BMX is an Olympic sport which consists of several repetitive rounds in one day (Mateo, 2012). Athletes ride a track which is different at every destination. Even a same track changes due to different weather conditons. Just  in Supercross races there is a standardized size of the starting hill (Mateo, 2012). The track consists of straights - usually four , jumps and turns. The race last two days. Qualification is at first day and every athlere ride full measured lap. Race at second day includes 3 qualifying rounds , quarterfinal, semifinal and final. Each lap lasts 30 to 40 seconds, contains approximately 6 sprints lasting 1-3 seconds ( Tanner, 2013) ( Louis, 2012). 8 riders are performing at every moto, just four of them qualify for the next round. According to previous performance riders are seeded and they pick their starting line in following laps. That is the reason why every single lap is important and riders have to retain their short-term and long-term concetration especially at critical moments and pre-start conditions.

2  Methods

Participants

The aim of this study was to describe personality characteristics of top athletes – 10 elite bicross (BMX) racers (18+ years), both men (8) and women (2) (See Table 1). 

Measures

For our research we used SPARO test – monitoring of basal psychical autoregulation of personality (Mikšík, 2004), which was evaluated with t-test. 

SPARO affects the basic components of the basal psychic of integration: 

KO = cognitive variability 

EM = emotional variability 

RE = control variability 

AD = adjustment variability 

Basal range of variability: 

PV = general level of psychological (internal) arousal, spontaneity, 

MH = motor (or external) momentum.

Table 1. Age of participants.

[image: image8.jpg]BMX riders age (years) SD

men (n=8) 22.88 +5.72
women (n=2) 26.5 +3.54
all (n=10) 23.6 +5.40





Procedures

The questionnaire was completed by respondents in a quiet environment without distractions, without short-term emotional strain. The questionnaire includes two types of criteria of credibility (or relative reliability) of the respondent's answers.

The first is the assessment of the relationships between scores on scales for prosecuting certain set of above features results in the scales specifically created. U truthfully completed questionnaires range of OS, OR and OI must possess the same nature deviations core values ​​comparable population such as that resulting from variations in the resulting trend set of features into this dimension of entering . As a second criterion used is the so-called K - score extreme statements , which verifies the importance of disparities in relations between the above scales in the traditional way - by the "lie - score", if these disparities do not act, reveal significant saturation range K ( extreme scores) "problem" with the outcome of the range EX (extremity) corresponding (" extreme ") of an individual.

Analysis

Particular segments were compared with population and with top athletes of different sports. Level of significance was (p < 0.05(; p < 0.01((). SPARO is the basic diagnostic tool battery DIAROS. It is a revised and further developed variant of the developmental series SPIDO - IHAVES - VAROS - Ihara - IHATRANS 

3 Results

We compared studied group of probands – men and women (BMX athletes, n = 10) with standards for population. In general personality characteristics results indicate type B3 – excitable, quick-tempered type, which connect higher emotional excitability (EM+) with spontaneous situation reactivity (RE+). Results also indicates inconstancy of adjustability (AD-) in connection with cognitive variability (KO+). It is typical for personality of this type to  be more sensitive in high emotional conditions, what manifests in high psychical lability and spontaneous, less controled reactions (Figure.1).

We can also identify some characteristics, which are specific for this group of athletes:  Psychical lability (LS-) is a dominant attribute. It manifests in more impulsive reactions or quick changes of mood. Exciting enviroment which promises intensive emotional experiences (IP+) is their priority (Figure.2). Athletes prefer more risky activities and decisions, but results of these activities are not as important as their process and experience. It has an effect on higher aspiration but lower anticipation (AC-) of results of their decisions and tendency to higher willingness to risk (TN+) and start activities with very low possibility to succes or with risk of lost. Despite mentioned characteristics probands show higher degree of anxiety (UZ+). This anxiety states can disrupt autoregulation mechanisms, understanding and evaluation of certain situations and can lead to choice of inefficient forms of behaviour in that situation. Results show a need of making and retaining of social relations (KT+), searching of society and need of sharing experiences with other people. There is an evident need of independence (NE+) and unwillingness to agree with opinions of other people. Results also indicate airiness (LO-) and lower responsibility to standards, rules, tasks, people etc. It relates with higher recklessness and exuberance.

Figure 1 – Basic components of personality characteristics in probands a) BMX rides men (n=8) vs. general population; b) BMX riders (n=10) vs. general population. Legend: 1.Basic components (KO – Cognitive variability, EM – Emotional variability, RE – Regulatory  variability, AD – adjusting variability); 2.Basal range of general variability (PV - the general level of psychological (internal) arousal, spontaneity, MH - motor (external) momentum); 3.Personality traits normality (VZ - touchiness, suspiciousness, LS - emotional lability (-) stability (+), AN - anomalies personality, EX - extremity testimony). 4. Credibility (L)

Fig. 2 – Basic components of personality characteristics in probands a) BMX rides men (n=8) vs. general population; b) BMX riders (n=10) vs. general population Legend: 1.Optimal level of stimulation (SI - sensory impressions, IP - intensity of inner experience, PN - musculoskeletal discomfort, DI - dynamic interaction with the environment, SD - social disinhibition, OS - general stimulation level); 2.Individual tendency to take risks (AS - level of aspiration, AC - level of anticipation (predicting consequences), TN - tendency to rely on luck, SE - social exhibitionism, OR - the general level of acceptance (or rejection) risk activities); 3.Effect of integration of personality (ÚZ – anxiety, EC – emocionality, UR - effective intelligence capacity, RR - level resistance to disturbing stimuli, OI - effect of integration of personality); 4.Interpersonal relationships (KT – taciturnity (-) vs directness, BE – intolerance (-) vs tolerance, KN – conformity, NE - tendency to independence); 5.Controllability of interaction (RF – rigidity (-) vs. flexibility, LO – airiness (-) vs. responsibility, NU – naughtiness (-) vs staid, FC – frustrated vs (-) vs. purposeful, KI - quality control vs impulsivity); 6.Self assertion (US – restrained (-) vs. high confidence, TO – pessimism (-) vs. optimism, PR – experiential (-) vs. responsive (dealing with the situation), NS – restraint (-) assertion, FM - feminine (-) vs. masculine type of interaction)

4 Discussion

Due to the nature of sport results correspond with the demands that are placed on the rider in BMX. Increased risk appetite and risk in decision-making related to the need to establish themselves among the seven rivals in a very short time (usually the first section of track) and on the track, which offers a lot of technical passages. Higher level of aspiration and a higher rate of anxiety correspond with the need to process, concentrating on several consecutive races. Given the results would be good comparsion to similar disciplines of cycling, that take place in different contexts, such as track cycling - sprints. To confirm the character traits and then completely different cycling disciplines - road biking or Mountainbiking.

5 Conclusion  

BMX racers had significantly higher (p < 0.05) intensity of autostimulation, airiness (-5.92±2.54), searching for emotional experiences (3.4 ±2.35) and higher willingness to risk (6,54±2,37). Simultaneously it confirmed higher anxiety (3.35±3, 2.1), need of independence (3,73±2.00) and dominant need of experiential attitude (-2,55±2,38). Results show characteristics of BMX racers, which correspond with characteristic of this cycling discipline, and also show personality attributes which are important for success in this sport.
This research was funded within the specific research project "The concentration of attention as one of the prerequisites for successful performance in cycling" 

„c. MUNIA/A/0829/2012 ID 23564“.
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Towards the reflective football coach from qualitative analysis
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Abstract

This study is the first attempt in Malaysia with a qualitative approach  to elucidate the behaviour with respect to performance of football coaches especially at grass root level. This study also involves the Chief Coach (n=2), the Assistant Coach (n=2), the Youth Department Officer (n=1), the Executive Secretary of the Forest Football Academy (n=1) and the Players (n=40). The data obtained from the interview and observation techniques have been analysed in accordance with the phase of analysis. For purpose of description of the analysis, it begins with the interview transcripts and progressing to the creation of ‘tags’, to ‘properties’, and then finally to the highest order categories’. Apart from the interview, I employed observation technique as a means of collecting data for this study. The researcher does not have to speak to the respondent and ask them about their own behaviour and actions. The researcher can simply watch as individuals act and speak and this enables the researcher to collect data first hand,   The findings of this study revealed that i) the environment factors highly influence the coaches behaviour; ii) the component of professionalism, knowledge, behaviour and players performance were related and each of the component has influenced from other factors such as organization, significant experience, environment, training and competition. The findings also showed that the behavioural aspect, is to exhibit their strong commitment to make the players follow the activities constructed. Hence, the coaches had successfully demonstrated positive behaviour by emphasizing fun and enjoyment that helped the players enjoy their training sessions and this showed that the coaches’ behaviour is important in imparting knowledge to the players. In conclusion, the findings of the present study thus offer significant contribution to the existing literature and conceptual development on coaching by looking at the relationship between the coaches' behaviour during the coaching process.

1 Introduction

The national body that is responsible for the development of the National football teams is the Football Association of Malaysia (FAM). According to the Youth Department Officer of FAM (Subramaniam, 2005) the aims of this Association is to provide a strong base of many players who are technically, tactically, physiologically, and psychologically sound and strong. Its middle and long term plans include the concentration and focus on individuals. 

   For such reasons, the FAM has always placed great importance on the development of young players for the future of football in Malaysia and various development programmes were formulated and implemented from the 80’s and these programmes are being constantly refined and modified to suit prevailing conditions. In 1995, the implementation of a new concept of youth programme, in the form of State Football Academies (SFA) under the supervision of the State Football Association was seen as the best way to develop young footballers. 

   This decentralized programme is thought suitable for the development of young players, since parental support could be more easily obtained and at the same time provide wider coverage of development and more opportunities for potential footballers (Youth Department FAM, 2004).

   Like a school teacher (Bloom, 1985), a coach is responsible for transmitting and transforming a collective body of knowledge and skills on a given subject in order to help footballers acquire and use that knowledge in various situations.  A coach is seen as an agent of change due to their great influence on the development of athletes (Walton, 2007). 

   According to Bloom, et.al (2003), teachers, coaches or instructors need different kinds of knowledge and skills for different phases of a learner’s development. It would seem that the knowledge and behaviour of a coach in training sessions and competitions is crucial for the development of players in sport performance. 

Problem Statement

An official report of FIFA revealed that the performance of the Malaysian football team had not reached the level which the country expected for over 20 years, and fruitful efforts needed to be made in order for the team to regain its former glory, for example, it had qualified for the Olympic Game in Moscow in 1980. However, since the 1980 Olympics, the national squad has never qualified either for the Summer Olympic Games or the World Cup.

   In my view, lack of application of sport science knowledge and the poor behaviour of coaches in the coaching process failed to produce outstanding players and this resulted in poor performance of the national football team. Since then, it was always my intention to develop research in coach education in Malaysia, and to test my own theories as to why the National Team was performing so poorly.

   Since the present study is not a comparative study, I sought to better understand the problems being experienced by coaches in Malaysia. Even though coaches in other countries like England, Canada, and Australia have good and effective systems of coach education, I felt that it would be less than productive to transfer practices from these unfamiliar cultural contexts to the academies in Malaysia. I will discuss the limits of comparative study later in the chapter on methodology. This study constitutes an endeavour on my part to throw light on practices in Malaysia in order to contribute to the improvement of the coach education system, particularly for football. Evidently, coach education in Malaysia is facing a range of challenges which are in urgent need of attention and resolution and there needs to be a continuous evaluation of the existing problems.

   Under such circumstance, I felt there was a need for an in-depth study related to knowledge and behaviour in coaching practice, particularly in football in order to produce a more effective coach education system in Malaysia.

RESEARCH QUESTIONS

The following research questions as follows:

i. How do football coaches at the academies develop their behaviour of coaching in the coaching process?

ii. What are the elements that impact upon behaviour of the football coaches at the academies in the coaching process?  

2 Method

The study used a qualitative approach from the Interviews analysis. The interviews with the coaches and players were semi-structured. The researcher observed the coaches’ behaviour and the players’ performance during training sessions and competitions. Apart from the interview and observation technique, documentary analysis was also carried out in exploring the main elements of the coaching process that impact upon knowledge and behaviour of the football coaches. Thus, the research framework represents the overall direction of this study guided by the literature review and research methodology in answering the research questions.

i. Data Collection

Interview:

In carrying out the interviews, I spent approximately six weeks in each Academy, attended five days a week (Monday to Friday) of training sessions and one day (on the weekend) for competition. For two Academies, I interviewed the Chief Coach (n=2), the Assistant Coach (n=2), the Youth Department Officer (n=1), the Executive Secretary of the Forest Football Academy (n=1) and the Players (n=40). The interview was in a form of semi –structured and unstructured with each respondent lasted between one or two and a half and four hours, and took place at the office of the Academy, on field, school library, or school classroom. The interview sessions were carried-out at the Forest Football academy (within six weeks) 12 times with the chief coach, 8 times with the assistant coach, 4 times with the players, 1 time with the Secretary.  For the City Football Academy the interview sessions were completed within six weeks, 10 times with the chief coach, 7 times with the assistant coach, 5 times with the players. I continued with the interview sessions until I felt I had enough data to enable me to answer the research questions.

Observation:

In this study, every coach was observed for a total of 60 hours (2 hours per session of training x 5 session of training x 6 weeks= 60 hours). The series of observations, promoted the development of confidence and trust between myself and the respondents (coaches and players).  It also helped me to reduce the possibility of being deceived by one’s respondents (Kassim.M, 2007).  During my observation sessions, I was able to assess the consistency of coaches’ statements, moods, and behaviour at different times and in contrasting situations, eliminating the possibility of being fooled by the respondents.   

For this study, I used non-participant observation because I did not become a participant in the activities of the respondents. According to Baumgartner, et al., (2002), non-participant observers enter the setting as outsiders to observe events and behaviour. The researcher is removed from the social process and must find key informants. Key informants are individuals who are knowledgeable about what goes on and who are willing to talk with the researcher and provide explanations. Subsequently, non-participant observers must find ways to negotiate and gain access to the setting, as well as earn the trust of participants.  
    In using non-participant observational procedure, I took the role of an observer.  I did not become part of the team or offer coaching advice.  I was a non-participant observer. Therefore, I kept in mind three major considerations put forward by Nachmias and Nachmias (1996), in ensuring the data obtained are systematic and meaningful. They are: 1) what to observe, 2) when to observe and how to record, and 3) how much inference is required. 

In carrying out the observation, I attended 30 training sessions and 6 competitions for each Academy team. I used a pocket-microphone tape recorder to record my voice on anything I saw, heard and thought about, upon observing the coaches’ and players’ behaviour during these training sessions and competitions. I did not take part in the field-training and competition but I only observed the coaches and the players in the field. 

3 Results and discussion

The finding of this study  identified that the behaviour of coaches in the coaching process is very important apart from the knowledge of coaching. The ways the coaches behave that reflect the knowledge that the coaches possess will have impact on the players’ performance. Behaviour of the coaches in this study is seen in the context of the coaches’ characteristics in organizing the team, planning for the team’s training activities to prepare for competition and the coaches’ reaction during the competition. The finding revealed that the coaches’ behaviour has impacted on the players’ performance. This finding confirms the previous research on behaviour, in which the coaches, through their words and actions, affect the players’ performance and their social and emotional wellbeing (Jones et al., 2004). For purpose of description of the analysis, it begins with the interview transcripts and progressing to the creation of ‘tags’, to ‘properties’, and then finally to the highest order categories’. (refer table 1)

Table 1.  List of category and property.

	Organization
	Training
	Competition
	Coach-Centred Process
	Players-Centred Process
	Contextual Factors 

	-Outlining the mission

- Planning

- Goal setting

-Team building

-Administrative tasks.

-Working with support staff


	-Physical training

-Tactical training

-Technical training


	-Pre-game competition

-Game day preparation

-In game day coaching adjustment

-In game day personal behaviour

-Post competition
	-Growth process of coaches.

-Ways of learning

-Personal approaches to coaching
	-Players empowerment

-Concern for players

-Personal characteristics of players
	-Job Environment




In this study, the coaches’ actual behaviours were seen in their task of organizing the team, which was a prerequisite step for the coaches to prepare the players for training and competition. The coaches’ organizational tasks involved outlining the mission and direction of the team, providing up-to-date information to the players , prepare seasonal training plan, helping players to set the team’s goals, guiding the players into compatible team, and communicating the team’s rules and sanctions to the players. For training purposes, the coaches display their knowledge and skills in the areas of physical, tactical and technical training to help their players prepare for competition. During competition, the coaches’ behaviour was seen to be important as it involved the coaches’ attitude, emotion and reaction in giving confidence to the players to perform well in the game. (refer table 2).

Table 2. Amount of tags in each property of coach-centred process.

	Growth Process of Coaches
	Ways of Learning
	Personal Approaches to Coaching

	1. Gaining knowledge

2. Always learning

3. Coach maturing

4. Self-evaluation

5. Career choice

6. Personal reflections

7. Personal life

8. Joy of coaching 
	1.Workshop/seminar

2.Learning from 

   others

3.Sharing information
	1. Hard work

2. Communicating

3. Empathy

4. Personal style

5. Having fun

6. Good coach



	
	
	


The coaches’ coaching style, the coaches’ communication with the players and the coaches’ personal attitude towards the players are the important examples accounted for in this finding. The finding revealed that the players preferred a democratic style of coaching  and it suggests similarity with the previous research which discovered that athletes did not like their coaches adopting a strict, authoritarian manner (Sherman et al., 2000; Smith and Smoll, 1977; Vallee & Bloom, 2005; Smith, et.al, 1979; Chelladurai and Smith, 1978). However, the dissimilarity of the finding of this study with the previous researches on the style of coaching was that the players’ performance in this study were not really affected by the autocratic style of the coaches since the players had got used to the style . 

   Even though other previous researchers have found that a democratic coaching style can positively influence the athletes’ motivation (Hollembeak and Amorose, 2005), provide more opportunities for athletes to exhibit and develop their skills (Kozub & Pease, 2001; Smith & Smoll, 1977), and how an autocratic approach adopted by the coaches can sometimes have adverse effect on performance (Vallee & Bloom., 2005), the finding of this study is in contrast with the previous findings. 

   The finding of this study also revealed the importance of communication between the coaches and the players which affirms the previous research that focussed on improving the coach-athlete relationship and players’ performance through improved communication (Orlick, 1990). Although the findings revealed that the coaches in one academy did not communicate effectively (verbally), demonstration and practical actions conducted by the coaches during training successfully constitute an effective way of communicating the knowledge and skills to the players. This finding has in fact contributed to the limited research being carried out previously on communication in the sports context and affirmed Marten’s (1990) view that communicating with a positive approach (either verbally or by conduct) was most important in activities in sports.

   Coaches’ personal attitude towards the players constitutes another important behaviour of the coaches that have impact on the players’ performance. Similar to the previous researches, the finding of this study showed the importance of the coach having a good sense of humour as the key to motivate the players (Grisaffe, 1996; Barnet, et.al, 1992;  Bengoechea et al., 2004). The players in the present study enjoyed the training and showed positive displayed a towards their coaches. During competition, the coaches showed positive attitude to give confidence to the players and they reacted positively by not being too emotional if the team played poorly or lost while showing good spirit or effort. 

   The coaches also showed positive and gave encouraging feedback to the players during the post-competition period that built up the interest of the players and motivated them to provide better performance. 

   Since the coaches in this study also were concerned with the well-being of their players including their welfare and future career, a more positive learning environment was created. In effect, the concerns showed by the coaches were appreciated by the players and had produced a positive attitude and team cohesion among the players in the academy. 

   This finding added to the literature on coaching behaviour as a fundamental to effective coaching. Previous research has showed how coaches who take care of the opinions and feelings of their athletes can have the best relationships and contacts with those athletes (Kenow and Williams, 1999; Salminen and Liukkonen, 1996; Allen & Howe, 1998) and the relationship between the athletes’ perceptions of their coaches behaviour can bring about changes in the athletes’ level of intrinsic motivation (Amorose and Horn, 2001).

4 Conclusion

As this study further seeks to understand the importance of coaching process in the development of the players, the previous literature on coaching process was analysed. 

   The coaching process as defined by Lyle (2003) is “the contract or agreement between athlete and coach and consists of the purposeful, direct and indirect, formal and informal series of activities and interventions designed to improve competition performance” (p.40). It is the most suitable term to describe the relationship between the coach and the athlete in order to improvise performance (Lyle, 1999). Thus, the coaching process is meant to help the player learn and improve a particular skill (Kassim, M. 2007).

   This study has gone through an extensive data collection process and yielded findings that add to the literature on coaching practice. It has discussed the behaviour during the coaching process in two football academies in Malaysia and it is the first research on coach education in the country to utilize qualitative methods and hoped to become a breakthrough for future research in coach education in the country. There is a need to conduct further similar studies to provide further details concerning the coaching practice that has taken place in other academies and the problems faced by the coaches and the players during the coaching process. 

   Other than that, future research may want to embark on a study of the coaches’ content knowledge, understanding the learning process in coaching, quality in coaching, coaching methods, and understanding of the athletes’ abilities. It is hoped that future research can also focus on the coaches and the players in other sports at various levels.  If this can be done, it is hoped that a theory or a coaching model can be developed as a guide for the coaching practice in the Malaysian perspectives. Perhaps, it also can make some comparison study in future research between Malaysian coaches and international coaches from other countries. These additional studies will help to provide a basis for comparative analysis of the coaches’ knowledge and behaviour in these academies. It would also be beneficial in future to further research the coach education programme being implemented at the national and international level.
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Speed parameters in female pole vault.
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Abstract

The speed parameters in pole vault of females were analysed. Research subject population was formed by pole vault females with personal best performances from 380 to 483 cm. 

   Female vaulters of higher performance level reach also higher centre of gravity horizontal speed at the end of take-off and by more effective transition on pole they lose less of this speed like vaulters of lower performance level. 

   It was found that differences in vertical centre of gravity speed at finishing in phases of swing up with turn and extension show better movement activity on pole of female vaulters with the higher performance level.
Keywords: female, pole vault, speed, centre of gravity, 

1 Introduction
Pole vault is the only athletic event in which the performance is reached with use of tool. The pole use put this event away from fundamental locomotion and adjoins it to complex athletic events. The movement activity is realised in two basic parts; the first is approach ended with take-off and the second is the movement of jumper on the pole. 

   Very important precondition for high performance use is to reach the approach as fast as possible, mainly at the end of approach and its‘ finishing with explosive take-off and with rational transition on the pole. McGinnise (1997) proves that take-off effectiveness is manifested in holding or even in increase of kinetic energy gained with approach. 

   Approach velocity and take-off form kinetic energy which pole-vaulter by exact and energy planting the pole in the take-off box transmits on the pole. At take-off moment the pole starts to bend and thus is shortened the distance between grip and the end of the pole. Pole elasticity thus enables actually to pass easier and faster through vertical line and this also enables to have higher grip on the pole. The pole in the phase of bending cumulate kinetic energy and at period of straightening phase returns it at vertical centre of gravity acceleration of pole-vaulter. At time of pole straightening is important active muscle pole-vaulter work, for direction of catapulting must be the same with direction of the pole-vaulter centre of gravity; otherwise it comes to forces breakdown and it courses lost of peak height of the centre of gravity (CGv). The pole-vaulter by his activity on the pole influences common movement rhythm of movement; through his adequate activity on pole can be increased vertical centre of gravity peak. 

   Run-up velocity at two five meters long sectors before take-off and its influence on performance were observed, except others, by Bojko - Nikonov (1989), Adamczewski - Dickwach (1991(, Bartonietz - Petrov - Wetter (1994(, Adamczewski – Perltová (1997), Krška (2010).

   In the sport performance structure of female pole-vaulters (fig 1) there are from the point of kinetic parameters the speed characteristics of movement activity have very important role (Krška, 2001, 2008).
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‘performance structure with regard of speed parameters (Ksika, 2008)

Legend of waiched speed paremeters infig 1

‘Horizontal speed of cenire of graviy af moment

Wl | wead-down on ke o

WIZ [edofikeof

W13 | speed lost during ke o

Verical speed of cenire of graviy 2 he end of moment

ul7 | banging position

WA | extension wilh





Objectives

Aim of this contribution was to analyse course of horizontal and vertical centre of gravity speed of female pole-vaulters

Tasks:

1. Realise kinematic analyse of jumps of watched females 

2. Analyse and compare gained speed parameters of female pole-vaulters of different sport performance

2 Material and methods

This research was performed in 2004 - 2006 on the meetings Golden spiked shoes in Ostrava, Czech Republic. Kinetic parameters were gained by two-dimension analyser Consport Motion Analysis System (CMAS). There are involved 19 female pole-vaulters with the sport performance 380 – 483 cm. All watched top-level female pole-vaulters (group S) were divided on 2 smaller groups; lower sport performance group (S1) and higher sport performance group (S2). Fundamental statistic characteristic can be seen in tables 1, 2 and 3. In this contribution are used logical methods, mostly analyse, comparison and induction.

3 Results 
[image: image10.png]Tab 1 Statistical characteristic of kinetic parameters of the whole group S, sport

‘performance 380 - 483 am (S, n = 19)

Parameter (1) [onit] [x Sow | |Sem s

]| Maximal centre of gravity height | [am] |448,03 490,50 |408,10 23,07
2| Absolute height of upper am grip | [em] |403,11 420,00 |385,00 |10.86
3| Standing over (peak height) [m] |4492 |7050 1120 |1624

Tab 2 Staristical characteristics of kinetic parameters of the
group S1, with sport performance 380 ~ 430 am (S1,n.=9)

lower sport performance

Parameter (1) [onit] [x Sow | |Sem s

]| Maximal centre of gravity height | [em] |428.36 441,14 |408,10 |12.28
2| Absolute height of upper amm grip | [em] |395.89 |406,00 |385.00 |6.81
43| Standing over (peak height) [em] [3247 [49.00 |1120 |10.83

Tab 3 Statistical characteristics of kinetic parameters of the
‘group S2, with sport performance 440 — 483 cm (2, n = 10)

higher sport performance

Parameter (1) [onit] [x Sow | |Sem s

] | Maximal centre of gravity height | [cm] |465,73 490,50 |44930 |13.98
2| Absolute height of upper amm grip | [em] |409.60 420,00 |395.00 [9,79
43| Standing over (peak height) [em] [5613 |7050 |3330 |1135
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Fig 2 Course comparison of horizontal speed of centre of gravity
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4 Discussion
Average horizontal CGv speed of our female pole-vaulters at the beginning of last step reached 7.27 m.s-1. At the first touchdown moment of take-off the velocity even slightly increases on average value 7.46 m.s-1. The fastest (8,48 m.s-1) is always the one with the best sport performance result, S.D. (483 cm). During take-off reached pole-vaulters average lost of velocity 1.02 m.s-1. Better value about technique effectiveness seems to be percentage lost of vertical CGv speed during take-off; average value is minus 13.4 % from the velocity reached during approach. After transmission on pole we can watch relatively high values of CGv horizontal speed at moment of end of hanging position (average value is 6.00 m.s-1). At the moment of the end of swing up we watch their average velocity on the level 4.09 m.s-1. 
Like supported parameter of pole-vaulter transmission on pole we watched horizontal speed the point of upper arm grip that during take-off suddenly decrease of 3.56 m.s-1. This average lost in percentage is 49.4 %.

   During pole-vaulter activity on pole is important gained vertical CGv speed. First values are registered after the end of take-off when average vertical CGv speed reaches average value 1.20 m.s-1. During following phases of hanging position, swing up and roll this value changes only slightly and have oscillating character. Considerable growth of vertical speed of the CGv can be watched after beginning of pole extension. After finishing of the phase of extension reach pole-vaulters average value 3.51 m.s-1. At the moment of peak height the average vertical speed value is on the level 3.16 m.s-1.

The average horizontal CGv speed of higher sport performance pole-vaulters (S2) slightly overreaches values reached by pole-vaulters of lower sport performance (S1). The highest difference can be watched at the moment of take-off end (average is 0.62 m.s-1), when pole-vaulters S2 lost from horizontal CGv speed during transmission on pole only 0.74 m.s-1 , while S1 lost 1.33 m.s-1  (fig 2).

   Similar course with only slightly different values can be watched (fig 3) also at horizontal speed of upper arm grip. The most comprehensive difference between our groups are watched at moment of the end of take-off (difference is 1.41 m.s-1), when in group S2 we watched average speed 4.28 m.s-1 and in group S1 2.87 m.s-1. The difference at speed lost of upper arm grip during the whole take-off period is even slightly higher and represent average value 1.57 m.s-1.
   Higher values of vertical CGv speed we found in the group of higher sport performance level (S2). The group of lower sport performance level (S1) reached higher velocity only at moment of hanging position (difference plus 0.40 m.s-1) that we consider like not effective (fig 4). Significant difference in average value it is 0.72 m.s-1 in favour of S2 group we watch at the end of roll and 0.56 m.s-1 at the end of extension that shows on better work on pole of higher sport performance pole-vaulters (S2). 

5 Conclusion

Speed parameters enable us to evaluate effectiveness of movement activity of female pole-vaulters during phases of approach and work on pole.

   Found differences in horizontal centre of gravity speed at moment of the end of take-off and parallel watched lost during take-off phase show on more effective transmission on pole of higher sport performance pole-vaulters. Found differences in vertical speed at the end of phases of roll and extension with turn manifest the better activity on pole of again higher sport performance pole-vaulters.

   Presented differences in among not very different values of watched groups of female pole-vaulters show on possibilities and training orientation of further performance increase.
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Abstract
The problem of improving of the efficiency and reliability of competitive activity is nowadays more and more urgent. Along with the physiological factor, one of the first places belongs to the psychological ones. 

   We have decided to substantiate  the successfulness of  factors competitive activity of pistol shooters. Eight pistol – shooters (the first degree  and candidate Master of Sport) took part in this research.

   It was revealed that the success of competitive activity largely depends on the athlete’s physical fitness. The most important qualities of the person in the shooting are self-control and emotional stability. A positive correlation between self-control, perseverance, fitness level and success of competitive activity was found. Negative relationship between self-control and the average of results was registered. 

   Analysis of the results of the study led to the conclusion that both physical and psychological preparation play a very important role during the training session to the competitive activity.
Keywords: psychological factor, self-control, emotional stability.
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The acceptable level of risk-taking for traditional rock climbers.
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Abstract

Taking risk with all the consequences inevitably belongs to climbing. Each climber confronts his or her skills with the route he or she has chosen for an ascent. If the route is well protected, the rate of risk the climber takes is lower. If the route is less protected, the level of risk that the climber is exposed to proportionally increases. The aim of the research is to determine the level of risk-taking in traditional climbing on sandstone. We focus on how the level of risk affects climber’s performance and what reserve a climber needs to be able to cope with the higher risk and reduce it?
   The problem is solved by methods of quantitative research and the sample comprises more than 300 respondents. The results of the research prove a significant difference of climbers’ performance in dependence on rate of risk. Climbers usually reach lower performance according to the grading scale when climbing traditional routes with a higher level of risk. 
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1 Introduction

Climbing is a sport field where everyone can realize their potential. One climbs to the summits in the easiest possible way and enjoys beauty of nature and the surrounding countryside, while the other tries to climb the most difficult route. Climbing offers a wide range of disciplines that are extremely different from one another. For example there is bouldering on one hand and high altitude climbing on highest peaks on the other hand. Each discipline requires control of a certain level of risk. Taking risk with all the consequences inevitably belongs to climbing. Each climber confronts his or her skills with the route he or she has chosen for an ascent.

   Researchers have focused on the psychological characteristic of risk takers. (e.g., Brody, Hatfield & Spalding, 1988; Ewert, 1994; Pain & Pain, 2005). Many papers cite Zuckerman (1994) and his “sensation seeking” behaviour. Other objectives of researchers are risk taking during rock climbing and epidemiology of injuries (e.g., Wright, Royle & Marshall, 2001; Turner, McClure & Pirozzo, 2004; Jones, Asghar & Llewellyn, 2007). Llewellyn, Sanchez, Asghar & Jones (2008) investigated relation between self-efficacy and a wide range of rock climbing behaviours in active rock climbers, climbing both indoor and outdoor.  
   Sports routes are characterized by very good fixed protection equipped with bolts. A potential fall of a climber is short and relatively safe into a solid fixed gear. Llewellyn and Sanchez (2008) ranks sport climbing into a category of "high risk", while traditional climbing into a category of "medium risk". Climbing on traditional sandstone routes follows the rules of sandstone climbing (Český horolezecký svaz, 2005). If there are fixed rings for belaying, their mutual distance is much longer than in sports routes. Additional protection can be based only by the climbers themselves and only slings are allowed to be used. A fall during traditional sandstone rock climbing is often very long and dangerous, since the resistance of self-placed protection and belay devices does not need to be sufficient enough. Therefore the level of risk in traditional sandstone climbing is much higher than in sport climbing. Sport climbing seems to be the least risky discipline according to safely fixed protection. The rate of risk in sandstone climbing is significantly higher. This statement is in accord with the works of several authors (Dieška, 1989; Neuman, 1989; Neuman et al., 2000; Llewellyn et al. 2008).

   Many Czech climbers engage in both disciplines. They reach their own extreme performance given by the highest degree of difficulty they are able to climb. The difficulty of each route is given in climbing guides in the existing classification scales (Procházka, 1990). Neuman et al. (2000) confirmed that the most commonly used scales of difficulty in Europe are the UIAA scale and the French scale of difficulty for sports climbing and the Saxon scale for sandstone climbing. The number of sources gives conversion tables for different scales. Majority of routes worldwide are described and graded in climbing guides. The classification of each new route is proposed and submitted for a committee’s approval. They either approve the proposed classification or adjust it according to reference of other climbers. This procedure has to precede the inclusion of each new route in the official climbing guides. Classification of climbing routes, or the scale of difficulty, is a measure system for comparison of climbers’ performance. (Hejtmánek, Homolka & Sochor, 1996). An important standard for assessing performance is the style of ascent. Abbreviation OS (on sight) means climbing the route at the first attempt. Climber has no information about the route in advance; he or she has to climb at the first attempt as a leader and without falling or hanging in the rope. OS is the most appreciated style of ascent with rope (Procházka, 1990; Vomáčko & Boštíková, 2003). 
   This paper is focused on the acceptable level of risk-taking at traditional rock climbing. Performance of climbers on sport climbing routes and their performance on traditional routes is compared. The aim of the research is to determine the level of risk-taking in traditional climbing on sandstone. The author focused on how the higher level of risk affects climber’s performance and what reserve a climber needs to be able to cope with the higher risk and reduce it. It was assumed in the hypothesis that: The higher level of risk taking in traditional sandstone climbing decreases individual performance of climbers.

2 Material and methods

Participants
Sample comprises the climbers engaged both in sport climbing and traditional sandstone climbing in traditional locations in Bohemia and Saxony. 

   Intentional selection criteria: Performance both on sport routes and traditional sandstone routes of at least the third degree of difficulty by OS style (on sight). The ratio of the frequency of sports climbing and climbing on the traditional sandstone routes was not regarded as significant. 

304 active Czech rock climbers fulfilled the criteria. 258 were men (84,9 %) and 46 women (15,1%).

Performance Value

In order to compare the performance of climbers, a unified scale for sport routes and traditional sandstone routes was designed, based on analyses and comparison of different classification scales available in the existing literature. The UIAA scale was set as a base for conversion and further comparison. The level of an intermediate of 0.5 was added. This level corresponds to the auxiliary values of “+” and “-“. For example, degrees VI+ and VII- have their numeric value of 6.5. French and Saxon grading system was transferred to the UIAA scale according to the comparative tables (e.g., Dieška, 1989; Glowacz & Pohl, 1999; Hatting, 1999; Heinicke, 2001; Vomáčko & Boštíková, 2003). All the collected data were converted to the numeric values that fit statistical processing as a basic measured value – Performance Value. The UIAA scale contents figures and signs of ”+“, which means harder, and ”-“, which means easier, with reference  to the preceding figure.  The French scale contents figures and letters a, b, c, combined even with the sign of  ”+“. Saxon scale uses the Roman figures and letters from the level VII higher. All rating scales are ordinal; there is not the same distance between the consecutive levels. Conversion tables for comparing classification scales sometimes slightly vary in different sources. In this research study the “Performance Value” was designed as the basic unit and it enables conversion of different systems of climbing classification into a unified numerical scale. This numerical scale should eliminate the above-mentioned differences concerning existing classification scales. 

One of the criteria was the style of ascent - OS was required, because there the number of attempts does not differ since the climbers must be successful at their first attempt. It is the most appreciated style of ascent. The climbers whose performance was lower than the third degree of difficulty in either discipline, and which indicated a significant disparity between climbing on sports routes and on sandstone rocks, were selected. The requirement was to climb at least 3 routes of the given difficulty. Unique performances reached on extreme favourable conditions were excluded. It was presumed that if a climber’s performance was equal at least three times, it can be considered stable.

Risk index
Risk index (RI) was defined as a difference between performance on sport routes (SC) (low risk) and traditional sandstone routes (TC). SC = low risk, TC = high risk. 
RI = SC - TC
Data collection 

Controlled-structured interview and questionnaire were used to collect data. As a control technique - questioning of 10% of respondents were interviewed. Having used the method of structured questionnaire we collected information from climbers who engage in both selected disciplines. The basic sample consists of climbers who concern with sport climbing and climbing on traditional sandstone rocks, the key criterion was that the participants should be concerned with both mentioned disciplines. The majority of data were collected by a personal interview and several respondents filled in the questionnaire available on the website of the Czech Mountaineering Association. 

Statistical analysis 
Data analysis was carried out using the STATISTICA 10 program. Quantitative descriptive statistics and correlations were calculated. Student's parametric t-test and Wilcoxon nonparametric test for dependent samples were used. The minimum level of statistical significance was set at the level of probability α 0.05. To determine the relationship of 2 ordinal traits we chose ordinal Spearman coefficient.

3 Results

The average individual performance of climbers on sport routes varies between 6th and 7th degree of difficulty (Performance Value). The average individual performance of climbers on traditional sandstone routes ranges between 5th and 6th degree of difficulty (Performance Value) in majority of cases. An extreme shift to higher levels of performance in sport routes is noticeable. This shift corresponds to almost one full degree (0.94).  The average of the individual performance on sport routes is 6.72. It corresponds to 6 +, 7 – of the UIAA scale or 6a, 6a+ of the French scale. The average of the individual performance on sandstone rocks is 5.78. It corresponds to the degree VII of the Saxon scale. 

Table 1. Descriptive statistic – Performance Value.
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Figure 1. Comparison of individual performance in climbing on sport routes and on traditional routes

Average values of the individual performance of climbers are 6.5 for sport routes and 5.5 for traditional sandstone rocks. Student's parametric t-test and Wilcoxon nonparametric test for dependent samples showed a significant difference between the extreme individual performance on sport routes and sandstone rocks (α 0.05). 

   253 climbers (83%) reported higher individual performance on sports routes, 16 climbers (5.3%) reported higher individual performance on traditional sandstone rocks and 35 (11.5%) climbers had a same performance in both disciplines. Correlation coefficient of extreme individual performance in sport climbing and traditional sandstone rock climbing has the value of 0.81. 
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Figure 2. Risk index

Risk Index (the average difference in climbing performance in the selected disciplines) is 0.94, which is significant. 

4 Discussion

The research showed a lower level of the maximum performance of climbers on traditional sandstone routes compared to sport routes. Assumption that most climbers are more limited by fear when climbing on the traditional sandstone rocks, as a consequence of level of risk was confirmed. The results are in accord with psychologists. A higher level of risk decrease individual performance. (e.g., Mikšík, 1969; Machač & Machačová, 1988; Hošek, 1984). On the other hand, different people can react to psychological stress differently. Some authors describe that individuals can reach their maximum performance when stressed with fear (Hošek, 1994). 

   Each climber has different level of acceptable risk-taking in rock climbing but lower performance on less protected traditional routes is significant. 
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Figure 3. Sport climbing and traditional climbing Performance Value.

5 Conclusion

The research focused on the difference in performance of climbers on sport routes and traditional sandstone routes.

   Hypothesis, assuming that the higher level of risk taking in traditional sandstone climbing decreases individual performance of climbers, was verified. Climbers usually reach lower performance according to classification scale when climbing on traditional routes with a higher level of risk. The individual performance of climbers is in accordance with the scale of difficulty lower on traditional sandstone (high risk) routes than individual performance on sport (low risk) routes. 

    The results of the research proved a significant difference of climbers’ performance in dependence on rate of risk.
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Abstract

Aim of this paper is to characterize mountaineering in the late 19th century as a specific form of recreation on the example of the Prague section of ‘Deutschen und Österreichischen Alpenverein’ (DuÖAV).  Alpinism developed in the second half of the 19th century in the context of the political and economic changes in Central Europe, which also gave rise to many other sports. History of the club and description of the membership and its structure serves as an introduction to the issue. First we describe sources of motivation of members of the section to engage in alpinism. This factor is closely related to the financial demands of this sport at the end of the 19th century. Another essential factor is travelling in relation to destinations of Prague alpinists. The last studied factor is an estimation of time-demandingness in relation to physical activity. This paper is a part of a research focused on establishment and existence of ‘Deutschen und Österreichischen Alpenverein’ in the Czech Republic before World War II. 
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1 Introduction

The origin of mountaineering falls into the period of Humanism and the Renaissance, which brought people closer to nature, naturalists, botanists and geographers pervaded into the mountains and discovered beauty of the surrounding landscape. The beginning of mountaineering dates back to the 1787, when the summit of Mont Blanc was ascended by Horace Benedict Saussure. Since then many people have devoted their life to understanding and conquering mountains. Motives to visit mountains are related to the development of society from historical perspective. Initially, climbing was possible only for wealthy bourgeoisie.  That limited the number of climbers. Once the economic and political conditions of other social classes changed, an increasingly higher number of tourists began to flow into the Alps. Since then, from approximately 1870, mountaineering implies characteristics of recreational activity. 
   German Austrian Alpine Club (DuÖAV) was established in 1874 by unification of German Alpine club (Deutscher Alpenverein - DAV) and Austrian Alpine Club (Österreichischer Alpenverein - ÖAV). The aim of the alpine club was according to its statutes, paragraph 1:" Expanding the knowledge of the Alps, promoting love for them and facilitating travelling in the Alps ". The popularity of this club is illustrated by the fact, that in 1914 the German and Austria club had 102,092 members in 407 sections (Gidel, 2007), 14 of which were in the Czech countries. Already in 1870, one year after the founding of Deutscher Alpenverein, was in Prague established  the  Prague section DAV, a coalition of hikers and mountaineers, whose aim was to accent the highest peaks in the Alps.  Members of the Prague section were mostly citizens of German nationality, who travelled, climbed, published guides, organized meetings and lectures and they also initiated building of many mountain huts and shelters on the ridges in the Eastern Alps. The leading personality was the chairman of the Prague section Johann Stüdl. During his presidency, the Prague section became one of the major centers of alpinism, despite a considerable distance from the region of interests.

   In the 80s of 19th century Prague section was the fifth largest sections of the entire DuÖAV. In the first 10 years there has been a uniform increase in the membership up to 250. Five years later there were already 415 members and Prague section ranked in third place behind section Austria Wien and a section Munich. Number of members increased up to 482 in 1887. Due to the growing interest about leisure activities in the early 20th century the number of members increased up to 772 in 1914. The membership structure corresponds to the structure of all other sections DuÖAV. Among the founding members of the Prague section were six businessmen, five lawyers, five manufacturers, four secretaries, three dealers, two pharmacists and two doctors and one professor, engineer, school counselor, director, and photographer. As elsewhere, the largest groups were officials and businessmen. Among the founding members we don’t find workers, farmers and local inhabitants of the mountain. "We can say that members DuÖAV came from a well situated bourgeoisie. These professions offer financial options as well as freedom and liberty of movement for the possibility to be interested in a high mountain". (Gidl, 2007, pp.34) From the first years of the existence of Prague section features among members also women. Most of them were wives of Prague climbers, but some of them were also excellent alpinists, par example Marie Eckhert and Hermina Gross Kmoch.

2 Methodology


Research on the topic is based on the historical methods. First the secondary literature sources were researched.  The main source of information related to the history and functioning of the Alpine clubs was the publication of  Gidle (2007), from which were gained the related statistical data such as the number of members DuÖAV. There is almost no contemporary literature or research related to the issues.  Kittler (2008) focuses on the development of Sektion Reichenberg DuÖAV and first of all on its personality Rudolf Kauschka. Recently was also held a joint project of Czech members of ÖAV and municipality Kals dedicated to the life of Johan Stüdl, within the articles from Ivo Jirásek were published in the popular climbing journals. Much more information can be found in the historical secondary literature or periodicals such as internal magazine of DuÖAV Mitteilungen, which proceeded from 1875. For the research the primary sources obtained in archives, mainly in the archive of DAV Munich and regional archives in the Czech Republic, were used. The data were critically evaluated and then processed by chronological and retrospective methods. Using the method of probes specific data were identified, such as financial demands related to travel in the 19th century.
3 Results

Sources of motivation 

From a historical perspective, it is interesting to track the causes of establishment of sections of DuÖAV in Czech countries. In view of the fact, that the Alps and other high mountains were at least 500 km away, it is astonishing that so many tourists interested in these sports and recreational activities were associated here. Based on the research one factor appears to be the most significant, and it is the existence of one particular personality. In Prague, for example, it was Johann Stüdl, in Carlsbad Karl Schöttner and in Liberec Joseph A. Kahl. These personalities have been the driving force of the club. They initiated the establishment of the alpine club, construction of huts and they were also actively involved in the activities of central DuÖAV. New members of the community were recruited by promotion in the form of lectures, newspaper articles, and balls, during which the hall was decorated in grand style with alpine themes and participants were dressed in alpine costumes. So the bourgeoisie could create an idea of ​​the beauty of high mountains. Another important factor was the exclusiveness of Alpine club, because members were recruited, as mentioned above, only from well-off middle classes. For adventurers and travelers the club was interesting because of offered discounts on rail travel in Austria. In the 80s of the 19th century this discount was sometimes up to 33 %
. Climbing in the Alps at the end of the 19th century offered far more adventure and discovering than it is today. Even among alpinists from Bohemia we can find several first- ascent of the Alpine peaks. From the founders of the Prague section it was: Johann Stüdl, who in summer 1869 with his friend made ​​seven first - ascents in the region of Grossglockner. Moritz Umlauf, who made ​​the first- ascent on the top of Nördliche Wildspitze from the  glacier Rosenkarferner
 in 1880 and Viktor Hecht, who ascended  581 peaks in the years 1867-1894, of which the most important were first ascents on Östliche Marzelspitze ( 3545 ) , Suldenjoch ( 3434 ) , Hochofenwand ( 3423 ) Liebnerspitze ( 3423 ) , Wildgal ( 3272 ), and  many others
.

The financial demands


The members of Prague section, as well as those of the entire DuÖAV, paid annual membership contributions. At the time of the establishment of the club the contribution was 0.5 golden thaler
, but in 1894 it was 6.75 golden thaler
. Another big expense was the rail fare, which made it impossible for many members of the Czech sections to travel to the Alps more than once a year. Price per trip to the Alps, including all discounts was about 15 golden thaler (in 1888 a similar ticket Vienna - Klagenfurt cost 15 golden thaler
). For accommodation in mountain huts a fee of approximately 0.5 golden thaler was paid per night. The climbers in the 19th century usually used the services of mountain guides. For the highest mountain in the Eastern Alps Großglockner they had to pay 7, 5 golden thaler
 in 1870. Proper equipment was essential for each alpinist, it consisted of solid trousers, woolen jacket and wind resistant jacket, socks and studded boots and a hat. For climbing they used climbing shoes. The equipment included 30 m long hemp rope, ice ax, light, bivouac sack and often photographic material
.The above analysis shows that, if climbers wanted to ascent the highest peak in Austria, Grossglockner, they had to pay a total of at least 30 golden thaler plus board. In 1879, the annual cost of living of five-member working class families was around 500 golden thaler out of Prague and 780 golden thaler in Prague. (Efmertová 1998, pp.270)  It follows that a single one week trip to the Alps would cost a family one fifteenth of its annual costs. They would have to pay a little less than the existence expenses of a family for one month. Here we find the answer why members of Alpine clubs recruited almost exclusively from the wealthy bourgeoisie.
Travel and the destination


In the statutes of DuÖAV there is written that "it is necessary to facilitate traveling in the Alps". The sections followed this guideline when they started building mountain huts and touristic paths in the Alps in the late 60s of 19th century. Each section focused on a particular area, such as the one mountain valley or in the case of large sections the whole mountain group. In this area they usually built a mountain hut and made the surrounding peaks made accessible by marked trails. In the 80s of 19th century Prague section managed the largest area of all sections of DuÖAV; they gradually spread their activity into all major mountain groups in the Eastern Alps. They reached the biggest expansion in 1887. At the end of the 19th century all the sections of DuÖAV operating in the Czech countries built and owned the total of 21 mountain huts. The members oriented majority of their activities in these regions. Active climbers visited also all the important mountain groups in the Alps. First they focused  on the highest and most important mountains as Hohe Tauern or Walis Alps in Switzerland, then followed  a period of searching technically difficult climbs, for example in the Italian Dolomite and finally they discovered other destinations such as the High Tatra, Himalayas, etc.
In this context it is also interesting to note, what was the form and duration of travel at that time and then later in the 30th of 20thcentury. An example can be found in the almanac of Prague section, which describes the transport from Prague to the hut Neue Prager Hütte. Until the Tauernbahn railroad was opened in 1909, the travel to the hut was very complicated. Southern variant meant to go from Prague to Lienz for 22 to 24 hours, then to Matrei by postal car or horse-coach, which took next 5 hours, then walking for next 7 hours. In Matrei it was necessary to spend the night and afterwards there followed an ascent to the hut Alte Prager Hütte for 8.5 hours – the journey took two days in total. In contrast to this fact, in the 30s travel  from the Czech Republic was at least one day shorter, by fast train through the night to Lienz for 17 hours and then by car to Matrei in one hour and then followed the ascent to the hut
.

Travelling in the Alps in 70s of the 19th century was complicated due to non-existing necessary infrastructure, whether it was a rail or road. Tourists were dependent on long time travelling by horse-coach, or on long walks or on horseback. For example, the road to the village of Kals, which is the starting point for the ascent to the Großglockner, was built first in 1927. (Chaloupská, 2012)

Physical stress and time demands


Mountaineering was next to the high financial demands also very time consuming activity. The most active climbers often spent the whole summer season in the Alps. For example, Johann Stüdl in his most successful year 1869 stayed in the Hohe Tauern almost the whole July and September
, although as a successful businessman he had to worry about running his company in Prague. Among the climbers we would find far more active alpinists, such as a friend of J.Stüdl Viktor J. Hecht, who in the same year 1869 accomplished 25 ascents
. Even nowadays it would be undoubtedly very time consuming, financially and physically demanding action.
We can assume that mountaineering in the late 19th century required an exceptionally high level of physical fitness. Climbers were forced due to lack of infrastructure to walk sometimes several days’ arrivals under the peaks.  They also often traversed whole difficult mountain ranges without marked and secured trails and supporting huts.  An example may be again the trip of Johann Stüdl and Karl Hoffmann started on 9th September 1869, during which they accomplished 7 ​​first- ascents. First they ​​crossed Uttendorf - Stubachtal Schneewinkelkopf (3,478 m) Untere Ödenwinkelscharte - Johannisberg (3,460 m) - Hohe Riffel (3338 meters) then descended to Kaprun. On 18.9 they continued by accent to Mittlerer Bärenkopf ( 3,356 m ) - Großer Bärenkopf ( 3,401 m ) Klockerin (3,419 m ), and finally to  the Großer Wiesbachhorn ( 3,564 m).

5 Conclusion 

In this paper mountaineering was characterized as a recreational activity at the time of establishment of major alpine clubs. The most important factors were detected that contributed to the mass development of the mountaineering in the early 20th century. These results were applied to the example of the Alpine clubs in the Czech countries, which did not differ in their structure, activity and performance from the other sections of DuÖAV. It was shown, that mountaineering was very financially demanding, time consuming and physically challenging activity suitable only for a limited number of members, coming mainly from middle-class bourgeoisie. Other research related to this topic proved high economic influence of climbers on the destinations and also focused on further development of the Alpine clubs in interwar Czechoslovakia. 

6 References

1. EFMERTOVÁ, M. České země v letech 1848 – 1918, Praha: Libri,1998

2. GIDL, A. Alpenverein, Wien: Bohlau Verlag, 2007

3. CHALOUPSKÁ, P. Činnost pražské sekce DuÖAV (1870-1938) na příkladu výstavby chat ve východních Alpách,  Sciencia Movens , Praha: FTVS, 2011

4. CHALOUPSKÁ, P., ŠTÝRSKÝ, J. History of touristic destination in geographical  perspective, Proceedings of the 1st International Conference on Sustainable Tourism and  Cultural Heritage (STACH '12), University of Algarve, Faro, Portugal, May 2-4, 2012 pp. 221-225

5. KITTLER, A., Rudolf Kauschka 1883-1960, Dresden 2008

6. Festschrift zum 25 jährigen Bestehen der Sektion Prag, Praha 1895

7. Festschrift zum 60jährigen Bestehen des Deutschen Alpenvereins Prag: 1870-1930

8. Festschrift 100 Jahre DAV Sektion Prag

9. 100 Jahre Deutscher Alpenverein Sektion Gablonz

10. Zeitschrift des Deutschen und Österreichischen Alpenvereins Bd. 01 (1870)

11. Zeitschrift DAV 1870/71 Bd. II

Rock climbing in Czech Paradise: Historical development of the frequency of traditional ascents at selected sandstone towers.
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Abstract

Sandstone rock climbing in Geopark Czech Paradise – are they becoming too overcrowded by climbers or are they sustainable? The main aim of the research is to analyze the frequency of rock climbing ascents on sandstone rocks in the Prachov Rocks in Czech Paradise from the year 1944 till now. 

   Quantitative research data were acquired from summit books, which are installed on the top of each individual sandstone tower, and from older archived summits books. For the latest records it was necessary to ascend each tower and process the data straight in the field. Over 23 000 records were evaluated in total. The most frequently climbed towers with routes of different levels of difficulty were selected intentionally, because they provide comprehensive archival records.

   The research proved that the frequency of ascents increased rapidly in the early 60s, when the total number of ascents on all 5 towers exceeded 220 a year. This growing trend continued until the mid-80s, when the number of ascents per calendar year reached the highest values. The maximum number was 1022 ascents in 1979. Since 1980 the curve was decreasing with small fluctuations until 1996, when the number was 155 ascents. Since that year, there has been a slight increase of the number of ascents, which continues to the present, with minor declines. The hypothesis, that there is a continuous increase in the frequency of climbing towards the present, has not been confirmed.
   It was concluded that rock climbing does not load local rocks in recent days more than in the past. 
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Abstract

The supposed effect of 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. It is also important to modify the exercise so that it is for individual convenience. Pilates is often recommended in clinical practice as a therapy for functional muscle disorders. The research study is focused on flexibility of spine. Flexion represents the biggest-amplitude motion of spine and it can frequently be limited as a consequence of changes in function. The aim was to determine the effect of a three-month regular and targeted modified pilates exercise programme on flexibility of spine in flexion. The problem was solved by empirical, causal research – quasi experiment, with both quantitative and qualitative data analysis. The sample comprised 21 subjects – women at working age, with a sedentary job. To diagnose the dependant variable three selected indicators were used – direct somatometric diagnostic tests of function of spine, which are commonly used in a clinical practice: Thomayer test, Schober and Stibor distances. The intervention programme went on in the range of three months, with a frequency of three sixty-minute lessons a week; the subjects underwent pre-test and post-test measurements.  The data were analysed by non-parametric statistical tests for dependant choices (sign test and Wilcoxon pair test; p < 0.05) and criteria based on a consensus of expert opinions to determine the significance of difference. Based on the set conditions of verification, the total results did not show a significant difference between pre-test and post-test. 

Key words: pilates intervention; exercise therapy; flexibility; optimal function; tests of spine.

1 Introduction

Pilates exercise system has existed for about a hundred years. It can improve physical condition and also serves as preventive and compensatory exercise. The effect of the exercise is based on its characteristics and applied principles (core, concentrarion, control, precision, breath, and flow) relating to proper activation and optimal function of the deep stabilization system, as a precondition of effective movement and proper muscle function. However, an exercise programme must be adapted to individual needs of participants, adjusted to physical limitations and thus prevent potential problems. Modifications respect the key pilates principles and are considered an important part of the traditional pilates method (Gagnon, 2005; Rydeard, Leger and Smith, 2006; Klenková and Kazimír, 2010; Kloubec, 2010; Blahušová, 2010).

The aim of this study was to determine the effect of the designed intervention on flexibility of spine in flexion, and to verify positive effect of a modified pilates programme, in accordance with general findings on effects of a convenient exercise therapy on musculoskeletal system (Hauggaard and Persson, 2007). This work should help in theory and practice and optimized programme could be applied in the field of therapy and prevention of changes in function of musculoskeletal system. The research is based on the fact that the main employed position in pilates is a neutral position of spine and pelvis, which facilitates optimal flexibility of spine, according to Panjabi (1992). Blahušová (2010) analyzed pilates from the point of view of basic movements and found that most exercises are oriented in flexion (60 %). Pilates is a comprehensive strengthening and stretching system with a balance and harmonious muscle cooperation, with an emphasis on breathing technique. Proper breathing is important because respiratory movements interact with flexibility of spine, as approved by Véle (2003), Kolář (2007), and Suchomel (2006). Proper breathing helps facilitate muscle contraction of deep stabilizing system of spine (Hodges et al., 2003). 

   The basis for the problem was that a positive effect of pilates-based exercise therapy is generally recognized. At the time of projecting the research, however, there was not sufficient evidence, which was also approved by Kloubec (2010), and Taylor et al. (2011). Effect of pilates on the musculoskeletal system in healthy subjects was analyzed in a systematic review of Cruz- Ferreira et al. (2011). La Touche et al. (2008), Lim et al. (2011), and Pereira et al. (2012) accomplished systematic reviews of the effect of pilates on chronic nonspecific low back pain. Segal et al. (2004), and Sekenditz et al. (2007) investigated effect of pilates on flexibility of spine and other selected variables. Their findings showed that pilates can affect flexibility in the lumbar spine. In the lumbar section of spine O'Brien et al. (2006), Curnow et al. (2009) and Rydeard et al. (2006) also focused on the lumbar - pelvic stabilization and based on the results suggested a statistically significant improvement in stabilizing function.

   In diagnosis and therapy of changes in function, Kolář (1997) suggested three system levels: central nervous system, muscles and joints. In the joint level there exist two basic types of functional disorders - hypermobility and limited (reduced) joint mobility. The spine mobility anatomically depends on several factors – it is determined by the sum of partial mobility of each section, it depends on the intervertebral joints, intervertebral disks and mobility and stiffness of muscles and ligaments connecting individual segments. An optimal range of motion depends e.g. on the age of the individual, level of motor abilities, height of the intervertebral discs, ligaments and intervertebral muscles. Yet there exist norms for the standardized tests of spine flexibility (Kolář, 2009; Haladová and Nechvátalová, 1997; Králová and Matějíčková, 1985). A large range of motion is allowed in the lumbar spine section. Its function is related to pelvic area and hip joint. According to Kolář (2009), also abdominal and lateral muscles can be ranged with lumbar spine muscles as to the function. The lumbar spine is the most mechanically-loaded section of the spine, which can lead to an increased risk of changes in function and disorders (Lewit, 1990). This can very often limit a range of spine flexion. Vařeka and Vařeková (1995) itemized possible causes of the flexion limitations: shortened ischiocrural muscles, shortened back muscles, shortened musculus quadratus lumborum, sacral-iliac blockade, and blockade of lumbar spine or radicular syndrome.

2 Material and methods

The aim of the research was to determine the effect of a three-month regular and targeted modified pilates exercise programme on the flexibility of spine in flexion. Based on a literature review, the essential aspects were analyzed regarding the function of musculoskeletal system, the diagnostic methods detecting changes in the flexibility of spine in flexion, and the design and optimization of an exercise program with focus on the key pilates principles. It was assumed that regular and targeted modified pilates exercise programme will improve flexibility of spine in flexion. There were three selected indicators of spine flexion: Thomayer test (non-specific overall flexibility of spine in flexion), Schober distance (flexibility of lumbar spine in flexion), and Stibor distance (flexibility of lumbar + thoracic spine in flexion). The problem was solved by an empirical, causal research - quasi experiment, with both quantitative and qualitative data analysis. The intervention was based on a modified pilates exercise programme (individualized approach), with an exercise frequency of sixty minutes three times a week for three months. In total there were 33 exercise classes. Participants were diagnosed in pre-test and post-test measurements.

Participants
Research sample comprised 23 participants, selected by a deliberate statistical choice, 21 of whom met the criterion of attendance (85% of classes). All the participants were women at working age (22 - 64 years), pregnancy excluded. The arithmetic average age was approximately 44, and the distribution of age groups 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 prevailing character of work (routine or creative intellectual activity, sedentary work - daily average of sitting: 8 1/4 hours, non-specific low back pain and almost no previous experience with pilates), the sample can be considered homogeneous. The main criteria for inclusion in the research sample was character of work (sedentary), no previous experience with pilates, being without an injury and rehabilitation in the past six months, and voluntary participation (a written agreement).

Measures
The qualitative methods of content analysis and synthesis were used to review relevant sources. Questionning was used as a method for deliberate selection of the participants – a technique of structured questionnaire with reference to the inclusion criteria. Participants were measured to obtain the basic somatometric data (body weight, body height, and body mass index). The flexibility of spine in flexion was diagnosed by direct somatometric tests, a method of measurement. The selected tests of function examine an active range of motion, based on the changing distance of procesus spinosus in flexion. The tests evaluate function of spine as a whole or in the selected sections of the spine, as shown in figure 1. The tests are standardized descriptive methods, convenient for statistical analysis, and recommended and applied in clinical practice, as a supplementary examination to posture (Haladová and Nechvátalová, 1997; Lewit, 1990; Suchomel and Lisický, 2004; Véle, 1995).

    Thomayer test evaluates a non-specific flexibility of spine in flexion. It measures an absolute distance from daktylion to the floor at forward bend (see figure 1). An ideal value for qualitative analysis, based on optimal function, is the difference of 0 centimeters. Schober distance evaluates flexibility of spine in flexion in the lumbar section. It measures an absolute difference of the distances of the intersection of the spine and spinae iliacae posteriori superiores to the point measured 10 cm cranially from the marked intersection, when standing and at forward bend (see figure 1). The distance should extend at least 5 cm, according to Kolář (2009), and Vařeka and Vařeková (1995). Králová and Matějíčková (1985) suggested an optimal extension of 4 - 6 cm. An ideal value for qualitative analysis, based on optimal function, is the median of the range of optimal function. Stibor distance evaluates flexibility of spine in flexion in the lumbar + thoracic section. It measures an absolute difference of the distances of the intersection of the spine and spinae iliacae posteriori superiores (as above in Schober distance) to the C7 procesus spinosus, when standing and at forward bend (see figure 1). The distance should extend at least by 7 – 10 cm, according to Kolář (2009), Vařeka and Vařeková (1995), and Králová & Matějíčková (1985). An ideal value for qualitative analysis, based on optimal function, is the median of the range of optimal function.

Analysis
The research is based on quantitative and qualitative analysis. Data were organized and processed by means of mathematical and statistical methods using computer software Statistica 10 and Microsoft Excel. The statistical significance of the difference was evaluated by nonparametric tests for dependent samples (sign test and Wilcoxon paired test), at the level of statistical significance of p < 0.05. In qualitative analysis the logical significance was evaluated according to the criteria based on the consensus of expert opinions (n = 3). These criteria were established by determination of the minimum intervention effect, using the relative frequency of improvements (at least 50 % of cases) and zero absolute frequency of impairments between pre-test and post-test. The parallel validity of both criteria was required. With regard to the expert opinions, the minimal required change was 1 cm in Thomayer test and 0.5 cm in Schober and Stibor distance. To support the research hypothesis, a significant difference was calculated based on both quantitative and qualitative analyses.

3 Results

The three selected indicators (Thomayer test, Schober distance, and Stibor distance) were used to verify the research hypothesis about the effect of a regular and targeted modified pilates exercise programme on spine flexibility in flexion. Thomayer test evaluates non-specific flexibility of the whole spine in flexion. The data distribution was changed and the absolute measured distance of daktylion from the floor decreased in terms of optimization of the function. The median value between pre-test and post-test decreased from 6.5 cm to 3 cm and the modus value in post-test was 0 in six cases, detecting an optimal function. The average value of the distance difference was decreased by 3.4 cm. Both statistical tests (sign and Wilcoxon pair test) showed a significant difference (p < 0.05) as shown in table 1 and table 2. Also the criteria set by expert opinions supported the significance of the differences in Thomayer test (see table 3). Improvement occurred in 78 % of cases. The first hypothesis was confirmed.

   Schober distance evaluates the flexibility of spine in flexion in the lumbar section. There was a certain shift of the measured values ​​of the second and third quartile from the interval 4 - 5 cm to the interval 5 - 6 cm, the average value of the difference was increased by 0.16 cm. The median remained the same, 5 cm. However, neither statistical tests (sign and Wilcoxon pair test, see table 1 and table 2) proved significant difference (p < 0.05), nor qualitative analysis based on the criteria of expert opinions proved significant difference (see table 3). Although some improvement occurred in 69 % of cases, in 2 cases there was impairment. The parallel validity of both criteria was requested. The second hypothesis was not confirmed.

   Stibor distance evaluates the flexibility of spine in flexion in the lumbar and thoracic section. There was a certain shift of the measured values ​​of the second and third quartile from 8 - 11 in pretest to 9 - 11 in post-test. The median value increased from 9.5 cm to 10 cm, and the average value of the distance difference was increased by 0.22 cm. However, neither statistical tests (sign test – see table 1, and Wilcoxon pair test – see table 2) proved significant difference (p < 0.05), nor qualitative analysis based on the criteria of expert opinions proved significant difference (see table). The minimum requested relative frequency of improvements did not exceed the criterion, as the improvement occurred only in 48 % of cases. At the same time there was impairment in 3 cases. The difference between pre-test and post-test does not appear to be significant, the third hypothesis was not confirmed.

   The research hypothesis, that regular and targeted modified pilates exercise programme would improve flexibility of the spine in flexion, was not confirmed. The total results do not show a significant difference, with regard to the set conditions of verification. 
4 Discussion

The aim of the diagnostic was to determine the changes of the selected distances in spine flexion. The main diagnostic tools were tests of spine function, which are standardized methods that offer values of “norm” – optimal function (Kolář, 2009; Haladová and Nechvátalová, 1997; Králová and Matějíčková, 1985). The tests are recommended in clinical practice (Lewit 1990; Véle, 1995; Suchomel and Lisický, 2004) and considered to be an important part in the strategy of therapy and prevention of vertebrogenic disorders. The used tests of the spine function are objective and standardized methods convenient for statistical analysis in academic research (Vařeka and Vařeková, 1995). However, there are some factors that can affect the results – such as age, somatometric and anatomic characteristics and other factors described below. This can be partly prevented by homogeneity of the sample. 

   In Thomayer test, a nonspecific indicator of flexibility of spine in flexion, a significant difference was calculated in both quantitative and qualitative analyses. In the indicators of flexibility of lumbar and lumbar + thoracic section of spine in flexion neither quantitative nor qualitative analysis showed a significant difference. There were certain minor improvements between pre-test and post-test (in 9 cases in Schober distance, and in 10 cases in Stibor distance), but at the same time several participants worsened in the given indicators (in 2 cases in Schober distance, and in 3 cases in Stibor distance). The different results of individual hypotheses may have been caused due to the specifics of individual tests. Results of the Thomayer test may be influenced by the ratio of the length of the limbs and trunk (Vařeka and Vařeková, 1995), and shortened knee flexors. It is also very important to control the fluency of forward bend and the knees extended. Improved results between pre-test and post-test therefore do not have to give evidence only of the increased flexibility of the spine, but simultaneously may be due to improvements in function of the knee flexors. Despite this fact, the test is commonly used as an indicator of flexibility of spine in flexion, which was also suggested by other authors (Kloubec, 2010; Sekenditz et al., 2007; Segal et al., 2004). The mentioned authors’ conclusions appear to suggest that pilates may have impact on improving the flexibility of spine in flexion, however, this may be partly due to improved function of knee flexors. It can be suggested for this effect to be reduced and controlled, to examine the function of knee flexors (e.g. Janda, 1974) prior to the tests of flexibility of spine. The study was focused on non-specific flexibility of spine in flexion and the lumbar and lumbar + thoracic spine in flexion. For further research on the effect of exercise therapy on spinal  flexibility, to obtain more comprehensive results on flexibility of spine in its individual sections, it can be recommended to diagnose an active range of motion also in the thoracic (Otto distance) and cervical spine (Čepojev distance).

5 Conclusions

The aim of this study was to determine the effect of three-month regular and targeted modified pilates exercise programme on flexibility of spine in flexion. The aim was accomplished; the modified exercise programme based on the principles of pilates was empirically verified. The results appear to suggest an improvement in non-specific flexibility of spine in flexion. However, the difference does not appear to be significant in the case of lumbar and lumbar + thoracic spine. This may be due to an influence of knee flexors.  In conclusion, with regard to the defined conditions of verification, the total results did not suggest a significant difference 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 problem of sustaining health, increasing of the level of physical students’ preparedness, creating awareness of a healthy lifestyle, is an important part of social policy. Youth has a vital part to play in our social structure, and will eventually decide various tasks concerning the development of the society in future. The peculiarities of usage of health-forming techniques during the preparation of sports managers are not studied enough. That is why there is a necessity to make researches in this area. 

   The analysis of the dynamics of indicators of students’ health and their questionnaire highlighted the poor points of health-forming technologies usage at sports university nowadays. In connection with it a new health-forming model was carried out. Its main elements had a complex and differentiated approach, methods of forming of the motivational and valuable-sense components of health  culture, with the application of both traditional and non-traditional means of physical education and sanitation. The model testing demonstrated that some indices of health improved. They were: lung vital capacity (LVC) increased by 4.6%, the activity of the cardiovascular system (CVS) by 10%. The sickness rate decreased by 24.7% and the attendance of physical training classes increased at 32.4%.  

   It was concluded that the model of health-forming technology enabled an increase in the health levels of the subject population - future sports managers. 

Keywords: sports managers, healthy life style, health-forming technique.
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Abstract

The deep economic and social transformation that began in Albania in the early 1990s has brought about remarkable changes to the structure of its economy and the living standards of its people. As a consequence, the dietary habits of young adults have been affected; thus, overweight and obesity are increasingly being observed among the young. The purpose of this study is to assess the prevalence of overweight and obesity on a sample of students from the  Sports University of Tirana and to examine their eating habits.

   A cross-sectional survey of 80 students (57.5% male and 42.5% female), aged 18.46 years, were chosen randomly from the Sports University of Tirana (SUT) during October 2013. Students were asked to fill out a self-reported questionnaire that included questions on their eating, drinking and smoking habits. Also, their weight, height, and body mass index were measured. Body mass index (BMI) was used to assess students' weight status. 

   This study showed that the majority of the students (78.88%) were of normal weight (73.7% male students compared to 82.6% female students). The prevalence of overweight and obesity was not common among male students compared to females (23.6% and 10.3% vs. 2.2% and 1.2%, respectively). In contrast, 5.9% female students were underweight as compared to 0.5% males. Eating habits of the students showed that the majority (70%) reported taking meals regularly. Healthier eating habits of female compared to male students in terms of daily breakfast intake are the same. 38.23% of female students reported eating breakfast daily compared to 45.65% of male students. Intake of colored vegetables and fruits was common among students. A total of 32.5% reported daily intake of colored vegetables with a small gender differences (32.35% females vs. 32.6% males). Alcohol intake to male students in terms of 2or 3 times per week was 2.17% and rarely 56.52%, while to females students was 2.94% and rarely 35.29%. Males at least 1 packet is 23.91% and rarely 15.21% , females at least 1 packet is 11.76% and rarely 5.88%. 70% of our students are never smoker.

  In spite of the overall low prevalence of overweight and obesity in the studied sample, results indicate that university of sport students would possibly benefit from a nutrition and health promotion program to reduce the tendency of overweight and obesity, especially among male students, and to improve students' eating habits.

1 Introduction 

After the liberalization of the economy in the early 1990s, the daily supply of many food groups (fruit and vegetables, meat and offal, milk and eggs) increased. The supply is still characterized by the high share of cereals. However, their supply is reduced, giving way to an increase of other food groups, particularly dairy products, fruit and vegetables and meat. The daily supply of starchy roots, fruit and vegetables, milk, eggs and meat are more than doubled compared with the 1986/88 period. The increase suggests that diversity of the diet is improving for a major part of the population. On the contrary, cereal consumption was reduced about by one-third during the same period. This was caused by trade liberalization, shifting of the food supply from the traditional domestic production to imported products, together with life style changes.[8]

Dietary habits of young adults are affected by the fast-food market. As a consequence, overweight and obesity are increasingly observed among the young. Obesity in combination with unhealthy life style, such as smoking, alcohol and physical inactivity, may increase the risk of chronic diseases. In this regard, nutritional knowledge may act as a deterrent against fast-food trend. Thus, sport universities may contribute significantly in reducing the prevalence of obesity among the young population through the promotion of healthy eating habits. The purpose of this study was to assess the prevalence of overweight and obesity in a sample of students from the Sports University of Tirana and examine their eating habits. Assessing students' weight status and eating habits will help health educators to develop proper nutrition-related education programs that promote healthy food choices and good eating habits.

2 Methods
Design and sample

The study design was a cross-sectional survey conducted at the Sports University of Tirana (SUT) during October 2013. A sample of 80 students (57.5% male and 42.5% female), aged 18.46 years participated in this study. Students were recruited randomly by a trained student accompanied by an (SUT) professor. The response rate among students was high. Students who agreed to participate in this study were asked to sign a consent form according to Helsinki declaration, (Ethical Principles for Medical Research Involving Human Subjects).

Data Collection

Data collection took place in two steps. The first step was to fill out the questionnaire and the second step was to perform the anthropometric measurements. Recruited students were asked to fill out a questionnaire related to their eating, drinking and smoking habits. The questionnaire was adopted from a previously published study where authors have standardized its use among university students [2]. Prior to questionnaire administration, students were informed by an (SUT) professor about the study. They were given instructions on how to fill out the questionnaire completely and truthfully. After filling out the questionnaire, anthropometric measurements, such as weight and height, and body mass index, were done. As fluctuations in body hydration status may affect body composition results, measurements were taken in the morning (at least three hours after waking up) when students were on an empty bladder, not having exercise, food or drink for at least three hours before having the measurements. Height measurements were taken with a secured metal ruler. Students were asked to take off their shoes for height measurements. Body mass index (BMI) was used to assess students' weight status. According to guidelines stated by the National Institutes of Health, weight status was classified into four categories: 

1- Underweight (BMI ≤ 18.5)

2- Normal weight (BMI between 18.5 – 24.9)

3- Overweight (BMI between 25–29.9) 

4- Obese (BMI ≥ 30) [3]. 

3 Results

Characteristics of the students' sample and BMI values

Characteristics of the participated students are presented in Table 1. A total of 80 students (46 males and 34 females), with a mean age of 18.46 years, participated in this study. The average weight and height of the participated students were 62.6 kg and 1.71 cm, respectively. Mean BMI was 21.17.

Table 1. Characteristics of the participants.
[image: image18.png]Characteristics of the participants

Variable Total Males Females
Number of Students N=46

Age (vears) 15.46 15.92 15.00
Weight (kg) 62.6 70.76

Height (cm) 171 177 165
BMI 2117 22.33 20.01





Students' weight status based on BMI categories.

The majority of the students (78.88%) were of normal weight (73.7% male students compared to 82.6% female students). The prevalence of overweight and obesity was not common among male students compared to females (23.6% and 10.3% vs. 2.2% and 1.2%, respectively). In contrast, 5.9% female students were underweight as compared to 0.5% males.

Table 2. Prevalence of obesity among students based on BMI by gender.
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Students' eating habits

Eating habits of the students showed that the majority (70%) reported taking meals regularly. Healthier eating habits of female compared to male students in terms of daily breakfast intake are not the same. 38.23% of female students reported eating breakfast daily compared to 45.65% of male students. Intake of colored vegetables and fruits was common among students. A total of 32.5% reported daily intake of colored vegetables with a small gender differences (32.35% females vs. 32.6% males). Alcohol intake to male students in terms of 2or 3 times per week was 2.17% and rarely 56.52%, while to female’s students was 2.94% and rarely 35.29%. Males at least 1 packet daily smoking is 23.91% and rarely 15.21%, females at least 1 packet is 11.76% and rarely 5.88%. 70% of our students are never smoker.

Table 3. Question 1. Do you take your meals regularly?
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Table 4. Question 2. Do you take breakfast?
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Table 5. Question 3. How many times do you eat meals except snacks?
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Table 6. Question 4. How often do you take snacks apart from regular meals?
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Table 7. Question 5. How often do you eat vegetables?
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Table 8. Question 6. How often do you eat fruits?
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Table 9. Question 7. How often do you eat fried food?
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Table 10. Question 8. How often do you eat with friends and family?
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Table 11. Question 9. What type of food do you think you should eat to have a balanced nutrition?

[image: image28.png]Total

MALES MALES FEMALES

FEMALES 7OTAL

Question Levels N=t6 % % %
N=80

S-What type of food  Maimly meat i8] B 1956 3 582 b5
doyou think you

Mainly 6 7 1521 9 2647 20
should eat fo have a

vegetables
balanced nutrition?

Meat,

3 20 4347 18 415
vegetables and
other variety 410 2173 4 1176 175

of foods

Fast-Food





Table 12. Question 10. How often do you drink alcohol?
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Table 13. Question 11. Please state your smoking history.
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4 Discussion

The purpose of this study was to assess the prevalence of overweight and obesity and examine eating habits in a sample of Sport University of Tirana students. Body mass index was used to assess weight status. Based on BMI classification of weight status, findings of this study indicate that the majority of students were of normal weight. Normal weight was more prevalent among females (82.6 %) as compared to males (73.7%), whereas, overweight and obesity were more common among male than female students. Prevalence of overweight was 23.6 % in males as compared to 10.3% in females. Obesity was no problem for both genders. A total of 2.2% of the males were obese compared to 1.2% of the females. The lower rate of obesity among female students is expected since females are more cautious about their weight status than males, due to society perceptions which encourage females to be slender. This assumption was supported by the fact that only 0.5% of males were underweight as compared to 5.9% of females in this studied sample. Obviously, pictures of movie stars and models in fashion magazines and mass media have a strong impact on girls' body shape and image perception [4]. University Sport girls see the shape and weight of fashion models as the ideal body shape and figure to attain. Girls with such strong body weight perception can be at risk of developing eating disorders [5]. Similar findings of prevalence of obesity among male university students were reported in recent studies [6,7 In this study, data analyses of students' eating habits revealed that the majority of students eat meals irregularly and eat breakfast daily (42.5%), or rarely (30 %). 15% of the students eat meals three times per day. As expected, intake of colored vegetables and fruits was also common among students. Alcohol intake and smoking were common among students. The majority of students believe that eating meat, vegetables and other foods will provide them with a balanced diet. 43.47% male students and 52.94% female students in this study agreed that it is important to eat a variety of foods to have a balanced and nutritious diet. Daily intake of snacks was reported by (25%) of students and the majority (32.5%) was once or twice per week. The unhealthy eating habit of students was noticed in the intake of fried food (majority 47.5% were reported eating fried food three or four times per week), because 58.2% of them are living not with their parents but with friends. Frequent snacking and eating fried food can adversely affect students' health status, given the abundance of energy dense and high fat ingredients they contain. Improving students' knowledge about nutrition and healthy eating habits may promote healthy body weight management among students and reduce the prevalence of overweight and obesity. Therefore, developing nutrition education programs that promote healthy eating habits for university students should be encouraged. Alcohol intake and smoking were common in our sample of sport students, much better if we compare with the data of the last study of January 2012.
5 Conclusion

Despite the low prevalence of overweight and obesity in the studied university students' sample, results indicate that university students would benefit from a nutrition and health promotion program to reduce the tendency of overweight and obesity among students, particularly males, and to improve students' eating habits. Government, schools and individuals have different responsibilities for the prevention of obesity which is one of the major health problems of our age. Government should encourage the public and individuals for a healthy life style by developing effective and widespread policies directed to the prevention of obesity, by providing correct information sources and vary opportunities. Individuals, students too however, should demand services, should benefit from the opportunities provided by the government, should adopt a life style based on the gained adequate and balanced diet and regular physical activity habits.
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Abstract

Most people’s food and eating decisions are embedded in family food and eating subsystems and/or intimately connected to significant others. Our study aimed to evaluate the food behaviour in children aged 11, 13 and 15 years old in relation to the family models.

   Our study was conducted in order to evaluate the eating behaviour on children in relation to the family modelling. This study included children aged 11, 13 and 15 years old from Tirana (capital of Albania), of 5, 7, respectively 9 grade, both from the urban and rural environment. A total of 240 students were included in the study, as follows: 120 students from rural areas (40 students 11 years old, 40 students 13 years old, 40 students 15 years old), and from urban areas the same number. The data collection was done using an anonymous tool based on the questionnaire used for the HBSC (Health Behaviour in School-aged Children)

   As we know, it is very important to eat together as a family because healthy eating habits are formed by dining at home together. It is good that at least breakfast and dinner should be reserved to the whole family. A quite important percentage of students do not take breakfast in the family ever and this percentage increases by age.

   The study showed a prevalence of subjects from urban areas and a slight domination of girls. Most of the children have daily dinners with parents, even the proportion decreases by increasing age. More extended research is needed to confirm the situation at national level and to understand its causes. These should be followed by specific interventions aiming to raise awareness of the parents about their major role in influencing the children and in creating the basic premises for a healthy lifestyle in their adult life. 

Keywords: family modelling; healthy eating; children; parental influence; eating  behaviour.

1 Introduction

It is a fact that parents exercise a very important influence on children’s life. Parents represent the basic environment in which children live, grow up and develop, so they watch and imitate the adults around them, look at them in order to learn the proper behaviour for everything, from saying „please” and „thank you” to learn about computers, sports or nutrition. There have been many studies (psychological, social, medical) trying to understand why children eat the way they do. Having as a starting point the social learning theory of Bandura, it seemed that the role of observational learning and modelling played a major part on influencing children’s food patterns. Evidence also indicates that food habits acquired in childhood persist until adulthood, too (Meals Matter, 2012). Several studies have shown that a child’s eating behaviour is strongly influenced by the family environment. The family eating environments refers to the parents’ own eating behaviours and the child-feeding practices. The results of research on behavioural mediators of familial patterns indicate that parents’ own eating behaviours and their parenting practices influence the development of children’s eating behaviours. 

   Parents create good or bad environments for their children, fostering the development of healthy eating habits and weight, or may promote overweight and aspects of disordered eating. Characteristics of these environments include socio-demographic factors, parental activity, parental eating styles and parents’ child-feeding styles (Scaglioni, Salvioni and Galimberti, 2008). 

  Parents shape the development of children’s eating behaviours, not only by the food they make accessible to children, but also by their own eating styles, behaviour at mealtimes and child feeding practices.

   The development of eating behaviours is a dynamic process that begins in infancy and continues throughout life. Eating behaviours may refer to food preferences, patterns of food acceptance and rejection, or the types and amounts of food a person eats. Genetics and the contexts in which food is presented are two key factors that determine the development of eating behaviours. Although parents provide a child’s biological predisposition, which may affect factors like taste perception, they are not the only adults influencing the development of a child’s eating behaviours. 

  Every family member and caregiver interacting with a child when eating has the potential to do so ( Eliassen,2011). Food preferences develop from genetically determined predispositions to like sweet and salty flavours and to dislike bitter and sour tastes (Scaglioni, Salvioni and Galimberti, 2008).

   Repeated exposure to a new food reduces a child’s fear of the food and helps increase acceptance. Observing family members eating and enjoying a variety of foods makes these foods more appealing to children. In contrast, children who are pressured to eat specific foods learn to dislike them. Restricted access to some foods, such as cookies or potato chips, often results in over-consumption of those foods when children are free to choose them (Birch, 1999).

Factors influencing the eating behaviour development

In young children, there is also the predisposition to “neophobia” or  fear of food (Scaglioni, Salvioni and Galimberti, 2008). Particularly towards the second year of life, period of time which coincides with the important period of transition to the adult diet, there is a tendency to avoid novel foods (neophobia). Neophobia, or the fear of the new, is a protective behaviour observed in omnivores, including humans, that helps preventing the consumption of harmful substances (Birch, 1999). 

-Neophobia manifests itself as a rejection of unfamiliar foods in favour of familiar ones. In a survey of almost 600 2–6-year-old children, neophobia was significantly negatively associated with fruit, vegetable and meat intake (Cooke, 2004). The acceptance of new foods is a slow process. Particularly at the ages 2 to 5, persistence is essential and it is important to continue introducing a variety of foods throughout early childhood. Although children are sceptical of many foods during these early years, the variety of foods they accept is greater in this developmental phase than it is later, during childhood (Skinner, Carruth, Bounds and Ziegler, 2002). Enjoyable, positive, satisfying or on the contrary, disliking experiences with a food highly influence a child’s subsequent choice of a food on given occasions and its adoption into their regular diet. These experiences may take the shape of family meals during which the television is off and the parents or caregivers are enjoying the mealtime by talking and enjoying eating the food. Positive exposure to multiple foods helps children develop a taste for more foods, choose them as regular mealtime selections, and have a healthy and rich diet. 

-The family environment is another factor that influences the development of the eating habits. During the early years, parents play a particularly important part. There are many variables within the family setting that can affect children’s eating behaviour and, ultimately, their weight outcome. Here, we may mention the parents’ eating behaviours, foods made available to children, and child feeding strategies used by parents. Parents play a pivotal role in the development of their child’s food preferences and energy intake, with research indicating that certain child feeding practices, such as exerting excessive control over what and how much children eat, may contribute to childhood overweigh. Some of the family factors that influence both parents and children are: parents’ weight status, dietary intakes, perceived responsibility for child feeding, eating style, parent’s dietary intake, food preferences, physical activity, feeding practice, portion size, food available at home, food accessibility, eating locations, ambient temperatures and lighting, time of consumption, ambient sounds, temperature and smell of foods, family meals v. eating away from table, family income (Davison and Birch, 2001).

   A recent paper (Birch, Fisher, Markey, Grimm Thomas, Sawyer and Jonhnson, 2001) describes two primary aspects of control: restriction, which involves limiting children’s access to junk foods and restricting the total amount of food, and pressure, which involves pressuring children to eat healthy foods (usually fruits and vegetables) and pressuring to eat more in general. Parents may use a combination of these methods to obtain a desired result; for example, pressuring a child to eat healthy foods by using bribes or rewards consisting of sugary snacks that are otherwise restricted. Parent restriction has short term and long term effect on children’s intake. It enhances preference, increases attention and intake at first, then this curb increases intake, increases eating in the absence of hunger, does not produce ability to self-regulate diet but causes negative self-evaluation, greater weight gain from 5 to 11 years (Birch et al., 2001). Pressuring children to eat, likewise appears to be counterproductive, reducing children’s ability to regulate their energy intake. A further study (Fisher and Birch, 2002) has linked the “pressure to eat” to reduced consumption of fruit and vegetables in 5-year-old girls. A common assumption runs through these studies: that controlling children’s intake of food is a causal factor in their poor eating patterns. It is entirely plausible, however, that the direction of causality runs counter to this; that, in fact, parents’ use of control is a response to unhealthy eating habits. Others have explored the impact of controlling food intake by rewarding the consumption of „healthy food” as in „if you eat your vegetables I will be pleased with you”. For example, Birch (Birch, 1999) gave children food in association with positive adult attention compared with more neutral situations. This was shown to increase food preference.

Similarly an intervention study using videos to change eating behaviour reported that rewarding vegetable consumption increased that behaviour (Lowe, Dowey, Horne, 1998). The relationship between food and rewards, however, appears to be more complicated than this. In one study, children were offered their preferred fruit juice as a means to be allowed to play in an attractive play area (Birch, 1999). The results showed that using the juice as a means to get the reward reduced the preference for the juice and have been supported by similar studies (Lepper, Sagotsky, Dafoe and Greene, 1982). These examples are analogous to saying „if you eat your vegetables, you can eat your pudding”. Although parents use this approach to encourage their children to eat vegetables the evidence indicates that this may be increasing their children’s preference for pudding even further as pairing two foods results in the „reward” food being seen as more positive than the „healthy” food (Brown and Ogden, 2003).

   Maternal influences are of particular interest on children’s eating behaviour, as mothers have been shown to spend significantly more time than fathers or any other family member in direct interactions with their children during several familial situations, especially mealtimes (Mc Hale, Crouter, McGuire and Updegraff, Mothers who exert a greater degree of control over their child’s food intake had children who demonstrated less ability to regulate energy intake. External parental control of the child’s dietary intake may indirectly foster the development of excess adiposity in the child. It has been shown that mothers, who were preoccupied with their own weight and eating, reported higher levels of restricting daughters’ intake, encouraging daughters to lose weight over time. There were situations in which, mothers’ encouragement of daughters’ weight loss was linked to daughters’ restrained eating behaviour. This relationship was partially mediated by daughters’ perception of maternal pressure to lose weight. These findings suggest that mothers’ preoccupation with weight and eating, via attempts to influence daughters’ weight and eating, may place daughters at risk for developing problematic eating behaviours. The predictors of maternal child-feeding style are maternal and child characteristics. Mothers reported using more restrictive feeding practices when they perceived daughters as overweight and reported using more pressure in child feeding when they perceived daughters as underweight. Mothers’ child-feeding practices were related to mothers’ own investment in weight and eating related issues, daughters’ observable weight status, mothers’ perceptions of daughters’ weight status, and mothers’ concern for their daughter developing a weight problem in the future. This model held for maternal restriction, in that mothers reported greater use of restriction in child feeding when they had greater weight and eating concerns of their own, when daughters were overweight, when they perceived that their daughters were at risk for developing a weight problem, and when they had concerns about daughters’ weight (Scaglioni, Salvioni and Galimberti, 2008).

These are only some of the aspects related to parental modelling and control over their children’s eating styles and attitudes. It is therefore highly recommended to raise awareness on interventional programmes to educate parents on how to feed their children, and especially with focus on how parents should change their own eating behaviour, making them understand and recognize that their own eating behaviour is the most important source of information for their children. 

Here are some recommendations to a positive eating behaviour addressed to parents, which may be included in parents’ educational programmes (Eliassen, 2011). Ten Steps to Positive Eating Behaviours: 1) Provide a variety of foods at meals and snacks, especially whole grains, vegetables, and fruits; 2) Offer repeated opportunities to taste new foods; 3) Share with families nutrition resources, such as lists of foods (by category) to guide their food selections and offer new ideas for meals sent from home; 4). Apply the same guidelines to food selections in teachers’ lunches brought from home; 5). Sit with children at meals, and enjoy conversation. Talk about the taste, texture, appearance, and healthful aspects of foods; 6). Plan adequate time for all children to finish eating; 7). Respect a child’s expression of satiety or sense of being full; 8). Develop a routine for serving snacks, applying the same rules whether offering carrots, crackers, or cookies; 9). Wash hands before snack and mealtime; encourage touching and smelling a food as a step toward tasting; 10) Find alternatives to using food as a reward or serving foods high in fat, sugar, or salt as part of a celebration.

2 Methodological approach

This is a pilot study conducted in order to evaluate the eating behaviour on children in relation to the family modelling. It was a cross-sectional, descriptive study and included children aged 11, 13 and 15 years from Tirana, of V, VII, respectively IX grade, both from the urban and rural environment. A total of 240 students were included in the study, as follows: 120 students from rural area and 120 urban students. 

The questionnaire was previously validated by a team of experts and piloted for validation in Albania. The following dimensions were assessed: frequency of breakfast and dinner with the family, the place where the lunch is taken, frequency of snacks during playtime or computer work, family influence on the consumption of certain unhealthy foods, such as coke or other drinks containing sugar, sweets, chocolate, biscuits and other pastries, chips, the frequency of fast-food restaurants attendance and the compliance of family dining rules. From each school, one class corresponding to an age category was selected (for example, grade V, for the age group of 11 years old), and in order to avoid any potential problems of apparent discrimination of certain students, we have applied the questionnaire to the entire class.

3 Results and discussion

The distribution of the study group on origin environments, age groups and genders showed that in the urban areas, 120 students were included in the study, of which 40 students were aged 11 years old (22 girls and 18 boys), 40 students aged 13 years old (15 girls, 25 boys) and 40 students aged 15 years old (20 girls and 20 boys).  In the rural areas we studied the eating behaviour in a number of 120 students, of which 40 were aged 11 years old (26 girls and 14 boys) and 80 students were aged 13 years old (45 girls and 35 boys).

3.1 Subjects’ distribution by age, gender and origin environment.

The healthy eating habits are formed by dining at home together with family. It is good that at least breakfast and dinner should be reserved to the whole family. In order to see how often this happens in the study students’ families, the questionnaire contained the following two questions: 

1-How often do you have breakfast with your mother or father?, 

2-How often do you take dinner with your mother or father?

3.2 Frequency of family breakfast in children aged 11, 13 and 15 years old in the

urban areas, in the study group.

According to the study results presented in the above figure, the reported percentage of students having breakfast with the family, daily or almost daily (5- 6 days/week) decreased from 46.34% in age-group of 11 years to 7.84%, in age group of 15 years. High percentage of students of 13 years old (44.44%) and of 15 years old (33.33%) said they had breakfast with their mother or father, 1-2 days a week, while most of those of 11 years old (31.70%) said they took breakfast at home daily. It is not to neglect the fact that a quite important percentage of students do not take breakfast in the family ever and this percentage increases by age (from 14.64% in 11-years age-group to 25.50% in 15-years). The lack of this family practice can be one of the explanations for the relatively high percentage of children who do not serve this meal with parents, daily. Another reason could be the discrepancy between the parents’ work schedule and the start times at school, so parents do not have time to prepare breakfast, leaving this to children, while these ones from convenience or from the desire to sleep more or even for losing weight (especially the girls) are skipping this important meal of the day.

   Family meals improve the communication between parents and children, resulting in reducing the risk of the latter to have behavioural or antisocial problems in adolescence. Families that eat together develop healthier, sustainable and meaningful relationships, and regardless of age, everyone will learn a lot from one another.

   Children who are hungry during school have limited benefits from education both in developed and developing countries (Pelto et al., 1999; Powell et al., 1998; Winicki & Jemison, 2003) while younger children may be impaired in their ability to interact effectively with their physical and social environments (Maggi S, Irwin L, Siddiqi A, Poureslami I, Hertzman E, Hertzman C, 2005).

Teenagers can benefit by including them in the family as future adults and can gain a sense of the value of its own and care for their loved ones. Regular family meals are associated with a better nutrition and therefore, with a lower risk of having weight problems.

The breakfast in the family is a rare phenomenon among the children in the study group and the same situation is seen in the HBSC survey results (Baban et al., 2011; Currie C et al., 2012). By opposite, the family dinner is a more common event, probably because in the evening, all family members are present at home.
Thus, high percentage of children at all ages said they took dinner with parents daily (65.85% of the students of 11 years old, 50% of those of 13 years old and 29.41% of those of 15 years old).

3.3 Family dinner frequency in the 11, 13 and 15 years old in the urban environment, in the study group.

However, some students declared they served dinner with parents 1-2 days a week (21.95% students of 11 years old and 19.60% students of 15 years old) or 3- 4 days a week (19.45% students of 13 years old and 19.60% students of 15 years old). This increased trend of attending family dinner was also recorded in the results of the HBSC study, 2009/2010 (Baban et al., 2011; Currie C et al. 2012).

For the study of eating habits in children, it is important to observe not only what they eat, but also where they eat, which is why we considered useful the question: 

-Where do you usually have lunch on school days?

The comparative study of the children of 11 and 13 years old, on origin environments, shows that the majority of the subjects in the rural environment, both of 11 years old (83,33%) and those of 13 years old (80,55%) said that, during school days, they usually took lunch when they arrived at home, while the highest percentage of the students of private schools of the same age in the urban environment, said they ate at school (53,66% students of 11 years old, respectively 63,89% students of 13 years old). Having lunch at school is not very appropriate because the schools do not have lunch facilities usually, so the lunch is replaced by a snack. However this is a very common fact especially in urban areas, due to the school program (afternoon classes for grades V to VIII).

Another assessed behaviour refers to the frequency with which children serve a snack while watching TV, working or playing on the computer, because eating at the same time with performing another activity (in the young people, most commonly watching television or working on the computer) is a reliable source of overeating. Eating in front of TV or computer does not represent a ritual for children to develop later an ordered and healthy lifestyle, moreover, the children have no longer the opportunity to communicate, they lose the harmonious family model and grow up with incomplete notions about what entails responsibility and family communication. Another issue is that in time, this caprice will become an unhealthy habit, if we consider that the young people prefer to eat while watching TV or playing/working on computer, foods with many calories and nutritionally poor (chips, popcorn, seeds, sweets).

3.4 Frequency of eating snacks while watching TV or playing/working on the computer in the students of 11, 13 and 15 years old, in the urban environment.

A small percentage of all students (17,07% students of 11 years old, 8,34%  students of 13 years old and 5,89% students of 15 years old) said they did not ever get snacks while watching TV or playing/working on the computer, which shows that students and their parents know the negative effects of this practice on health. By opposite, high percentage of children declared they eat snacks while watching TV daily and this percentage seems to be higher in younger age. At national level, too, the tendency of associating snacks daily with viewing the TV programmes or with computer activities is growing, being reported by about one-third of the children and adolescents (Baban et al., 2011; Currie C et al. 2012). Eating fast food is increasing worldwide and that is due to the convenience of cooking, to quickly purchasing the desired menu, due to the variety of menus and promotions with discounts for increasing helpings. In order to find out how often students consume such foods, we included in the questionnaire the following question: 

-How often do you eat at a fast-food restaurant?

3.5 Frequency of eating at fast-food restaurants in the students of 11, 13 and 15 years old in the urban areas.

Although at national level, the HBSC 2009/ 2010 survey results show that  between 14% and 25% of students eat at least once a week (up to 5-7 times per week) at a fast-food restaurant (Baban et al., 2011; Currie C et al., 2012), in the present study, only a percentage of 15.62% have this habit. Highest percentage of the students of 13 years old (44.45%) and of 15 years old (25.50%) said they go less than once a month at a fast-food restaurant, while 26.83% of the fifth grade students and 21.1% of the total of 120 students included in the study said they have never been to such a restaurant. It would be good if children but not only, should consume only occasionally these products, which have important consequences for their health and the quality of life.

3.6 Frequency of eating at fast-food restaurants among the students of 11 and 13 years old, compared on origin environments.

The largest percentage of the respondents of 11 and 13 years old, both from the urban and rural areas, answer to the question regarding the frequency of meals taken at fast-food restaurants, that they do not attend such restaurants at all (26.82% of the 11-year old students in the urban areas and 36.11% students of 13 years old in the rural areas) or very rarely (35.71% the 11-year old students in the rural area and 44.44% of the students of 13 years old in the urban areas). The percentage of those who often attend such restaurants (2-4 days a week, or 5 or more days per week) is overall small, but apparently higher in the rural areas (5.12% students) than in the urban ones (1.30% students). This could be due to the novelty of the fast food restaurants in rural areas. In order to see the role of the parents in modelling a healthy food behaviour in their children, we chose to address the following question included in the questionnaire: 

-Are you being offered the following things (cola, sweets, pastries, chips) from parents if you ask for them?
3.7 Family influence on the consumption of cola or other soft drinks containing sugar among the children of 11, 13 and 15 years old in the urban areas.

41.46% of the students of 11 years old, 25% and 39.22% of those of 13 and 15 years old respectively said that they are allowed to consume cola or other soft drinks that contain sugar whenever they want, without any restriction from their parents. Another 17.08%, 17% and 37.26% of children of 11, 13 and 15 years old respectively said they receive soft drinks every time they ask for. It seems that the consumption of soft drinks containing sugar, including the well-known cola is only partly restricted in some subjects, as long as around half of them get this products whenever they want or ask for. On the contrary, only 41,46%, 58.33% and 23.52% of the 11, 13 and respectively 15 years old subjects receive rarely or never soft drinks in urban areas. In rural areas, 33,33% of 13 years old do not have any restriction from their parents regarding the consumption of such soft drinks, being allowed to consume them any time they want. It seems that this unhealthy food behaviour has its origin in the family behaviour, meaning that first of all, parents should become aware about the negative effects of such food products on their health and in particular, on the development of healthy eating habits of the future adults. 

   The situation seems more severe in rural areas. Although parents should know the effects of the excessive consumption of refined sweets on children (increased risk of tooth decays, phosphate-calcium metabolism disorders, weight excess, vitamins deficiencies), it seems that the family influence regarding the consumption of such food products is not quite favourable because in this situation, as well, as in the consumption of soft drinks, the highest percentage of children of 11 and 15 years old (36.59% and 43.14%) responded that they can eat whenever they want sweets or chocolate, their parents having nothing to reproach in this respect, while a percentage of 44.44% of students of 13 years old say they sometimes receive sweets from their parents, which means that however there are students who benefit from a supervised eating behaviour by their parents, so that not to create any excess.

3.8 Parental influence on the consumption of sweets in the children of 11 and 13 years old, compared on origin areas.

By comparatively studying the origin environment of the 11 and 13-year old students in terms of parental influence on the consumption of sweets, the same trend has been observed as for coke consumption, most students 11 years from urban area (36.58%) and 13 years from rural area (41.67%) being allowed to consume the sweets they want, and 40.48% of students 11 years from rural area, respectively 44.44% students 13 years from urban area receive only sometimes the sweets they ask from parents. A fairly large percentage of subjects, much higher in the urban areas, say they receive sweets whenever they ask from their parents, and hence we conclude that parents are unaware of the effects of the excessive consumption of sweets and the practice of rewarding the children with sweets for certain facts or excellent results at school still exist. Regarding the use of cookies and other pastries, the highest percentage of students of all ages in the study group (43.90% of students of 11 years old, 44.44% of those of 13 years old and 41.18% of those of 15 years old) respond that they can eat whenever they want, followed closely by the relatively high percentages of students who say they get these products whenever they ask for them from their parents (39.02% of the students of 11 years old, 33.33 % of the students of 13 years old, 41.18% of the students of 15 years old).

   As for the consumption of chips, only a percentage of 12.5% of the total number of the students included in the study, say they never get chips if they ask for them from their parents, otherwise 31.70% of the students of 11 years old and 35.3% of those of 15 years old, say they can eat chips whenever they want, and 38.89% of the students of 13 years old receive chips from their parents whenever they ask for.

3.9 Parental influence on the consumption of chips in the students of 11 and 13 years old, compared on origin environments.

Neither in terms of chips consumption, which is supposed to be among the most common obesogen products, the students of 11 and 13 years old, both from the urban and rural areas, seem to have no restriction from parents. The same as in the case of sweets or soft drinks sweetened with sugar, most of the students of 11 years old in the urban areas (31.70%) and of 13 years old in the rural areas (38.89%) may consume this product whenever they want, while 35.71% of the rural students of 11 years old and 38.89% of those of 13 years old in the urban areas, receive chips whenever they ask for from their parents. It is pleasing that a significant percentage has been registered among those who are aware of the harmful effects of these products and they never give them to their children, the highest percentage being recorded in the subjects of 13 years old in the rural areas (25%).

   The mistakes parents make in educating their children’s food behaviour are highlighted by the question in the questionnaire covering certain statements about the rules and table manners.

3.10 Children’s opinion of 11, 13 and 15 years old in the urban areas about the rules they must comply with at table.

The highest percentage of students of all ages (43,90% of the students of 11 years old, 63,89% of those of 13 years old, respectively 47,06% of those of 15 years old) agreed that every family have certain rules at table and parents expected from their children to follow them. A significant percentage (42.18%) of all students taking in the survey say they disagree or strongly disagree with the fact there are certain rules within their family that should be observed, reason for which we can deduce the influence of the family, through the rules imposed on the food behaviour. Both the students from the urban and rural areas agree or strongly agree that the good manners at table are important. The percentage of those who agree with this statement is higher in the rural areas (71,42% students of 11 years old, respectively 58,33% students of 13 years old) and this is probably because in the urban areas, both the parents and the children are overwhelmed by the disorganized schedule of the family meals, forgetting about the good manners. We must consider, however, that the habits learned in childhood are turned in reflex acts, in lifestyles during adulthood, reason for which parents are responsible for the children’s right or wrong skills.

4 Conclusions

The distribution of the study population showed a prevalence of subjects from urban areas and a slight domination of girls. They predominate in the urban areas in the ages group of 11 and 13 years old, while in rural, only in age of 11 years old. The habit to have breakfast in family every day or 5 - 6 days per week was found in less than half of the study subjects and the proportion decreased by age increasing from 46.34% in 11 years to 7.84% in 15 years age-group respectively. Meanwhile, 14.64% and 25.50% of children aged 11 and respectively 15 do not take breakfast in the family ever. By opposite, the situation is much better in relation to dinner. Most of the children have daily dinners with parents, even the proportion decreases by increasing age. Only small percentages of students did not ever get snacks while watching TV or playing/working on the computer. The phenomenon is more frequent in younger age, corresponding to the growing trend reported at national level. Fast food restaurants are visited once per week by 15.62% of the responders while 21.1% said they have never been to such a restaurant. The phenomenon is registered both in urban and rural areas (apparently more present in rural).

   Low level of awareness was observed in parents in relation to consumption of soft drinks, sweets and chips. More than half of the children (all ages) are allowed to consume cola or other soft drinks that contain sugar without any restriction from their parents, the situation being more acute in rural areas. Also high proportions of children are allowed to eat whenever they want sweets or chips.

   Moderate compliance was found in relation to family dining rules. Around half of the children agreed that every family have certain rules at table and parents expected from their children to follow them, but 42.18% of all students taking in the survey said they disagree or strongly disagree with the family dining rules. Our study is a pilot unfolded in only one city of Albania. However, the results are quite concerning, showing limited involvement of the parents and moderate influence of family modelling in relation to the children eating behaviour. More extended research is needed to confirm the situation at national level and to understand its causes. These should be followed by specific interventions aiming to raise awareness of the parents about their major role in influencing the children and in creating the basic premises for a healthy lifestyle in their adult life.
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Abstract

Results of Czech adult (older than 18 years)  population testing are presented.  Five somatic parameters were determined: body height (BH), body weight (BW), BMI (BMI), fat tissue percentage (%FAT), and waist hips rate (WHR), which were measured by machine Inbody 720, with some socio-cultural characteristics. Questionnaires were used to examine parameters of individual sport activity, life status, education level and magnitude of settlement.
   The presented results show negative trends. All observed parameters seem to be more or less mutually connected. The values of watched characteristics (except BH) increase according higher age, both in groups of males and of females, too. Parameter BH shows that secular trend in Czech population continues, when younger generations are taller like olders. Majority of adult Czech population does not practice any sport activity. This prevailing inactivity of the population influenced negatively our watched somatic paramaters. Those individuals who are single or possess good education levels, have better results in all observed parameters. Magnitude of settlement determines only slight differences in these watched parameters.
   These results are part of The project "Creating a research team for the purpose of determining the level of physical activity (inactivity) in selected age groups of the population of men and women in the Czech Republic" (CZ.1.07/2.3.00/20.0044) and is financed by the European Social Fund and the state budget of the Czech Republic.
Keywords: Czech adults, somatic, socio-cultural, education, sport activity 
1 Introduction

Recreational movement activities play at present sedentary way of life more and more important role. There is shown that lack of movement activity leads to lowering of physical fitness, this is parallel manifested by negative trends in somatic parameters (Cacek, 2012, Kunesova, 2006); this of course very often negatively influences the quality of individual life (Sedlacek, 2007). Socio-demographic analysis shows that quantity and also the quality (intensity) of sport activity among adult population are insufficient as a whole. It was shown (Eurobarometer, 2004) that adult men exercise more than women. In 2004 41% of men claimed that they play sport at least once a week, but women stated only 35%. Regarding age the situation shows that frequency decreases as the age category rises; from 60% in age 15 – 24 years it falls to 28% in age over 55 years. The volume of sports practice is influenced with the level of education and with the socio-cultural status, too. In Europe neither the fee nor the lack of facilities prevents people from doing some sports activity. It is more due to the constraints of the typical way of life in modern society (lack of time due to professional activities or family responsibilities), which discourage citizens of the Union from playing sports on a regular basis. Generally a strong majority of citizens in the European Union cite the improvement of health as being the principal benefit of sport (78%). It shows the good level of education in the field of positive influence of sport and movement activities as a benefit to one’s physical and mental health and for remaining active life. Other reasons for sport practicing are the development of physical performance (46%), relaxation (43%), having fun (39%) and fact of being with friends (31%). 

   In adult Czech Republic population is prevailing overweight and obesity. Near 52% of adult Czech population have BMI over normal values (Cacek, 2012). From it is 35% overweight and 17% is in the category obesity. Difference from last researches (6 years) is plus 3% more with overweight. To this great population overweight contribute more often men and older people. In general the time devoted by population to physical activity has been shortened. Czech population daily walks about 1 hour and 30 minutes in slower speed, 1 hour and 5 minutes devotes house works (Kunesova, 2006). 

2 Material and methods

In this article are presented results of Czech adult (older than 18 years) population. There are involved 1440 individuals, from who are 666 males and 774 females. Five somatic parameters were determined> body height (BH), body weight (BW), BMI (BMI), fat percentage %FAT and waist hip rate (WHR), which were measured by apparatus Inbody 720. Sport activity (A – yes or B – not) and some socio-cultural aspects were learned by questionnaire. In this contribution we watch determination of answers on questions about magnitude of settlement (A: <999, B: 1000 – 29999, C: 30000 – 99999, D: >100000), life status (A: single –B: married – C: divorced – D: widowed –E: registered partnership) and education level (A: none education –B: fundamental –C: trainee –D: GCE exam –E: university) on somatic parameters. Situations are shown by graphs and are described. Differences of groups were evaluated on 5% statistical significance level. Fundamental statistical data can be seen in Table 1.
[image: image35.png]Tab 1 Fundamental staistical data of sport activity and somatic parameters
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3 Results
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Fig 1 BH differences in question “do you practice regularly sport™? Yes(A)-No(B)
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Fig 2 BW differences in question “do you practice regularly sport™ Yes(A)-No(B)
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Fig. 3 BMI differences in question “do you practice regularly sport”? Yes(A)-No(B)
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4 Discussion

Comparison of watched somatic parameters of those who practice sport regularly or not can be seen on fig 1 – 5. In parameter BH are differences between those who practice and do not practice sport in groups of males and females very small. Both groups of males (sport practicing x not practicing) have near the same BW, while between females groups is small difference; group of sport practicing is slightly taller, though the difference is not statistically significant. In parameter BW we can see vice versa situation; males who did not practice sport have significantly higher BW. Groups of females have near the same BW. In groups of males there are all other 3 watched parameters (MBI, %FAT and WHR) significantly different between those who practice sport and those who do not practice. In all these parameters is group of not practicing sport over normal (recommended) values, while values of groups of sport practicing are in the reference interval, though the average value is near the upper border of this interval. In groups of females are these 3 parameters different like it is among males. Of course group of not practicing sport regularly possesses slightly higher average values. When we compare males with them we must stay that females are not so much beyond recommended values, even in the group of not practicing sport. As a second the differences of females between sport practicing and not practicing are not so clear like it is between groups of males; we did not find statistically significant differences. In parameter %FAT (fig 4) can be seen relatively greatest difference, but again not statistically significant. We can deduce when we also see parameters BMI and WHR that fat tissue is in the groups of females distributed more regularly in the whole body, like it is in groups of males, where is fat tissue cumulated mostly around body waist (fig 5).

   Magnitude of settlement influences our watched somatic parameters in the opposite direction between males and females (fig 6). In groups of males there possess the greatest values males staying in villages and small towns. The greater the town is, the lower average value of i.e. parameter BMI the males have. There is a significant difference between villages and small towns to great towns inhabitants. In groups of females the tendencies are opposed. The best average values of BMI are in villages and with the lager magnitude of settlement the BMI values are getting higher. Statistical significant value was found between females from small villages and great towns. In spite of opposed tendencies of BMI, BW, %FAT and WHR between males and females, there are all average values in groups of males out of recommended intervals, while in female groups are inside them. 

   Living status also influence all watched parameters, except BH. On the fig 7 there can be seen values of WHR. In groups of males and females, too there is evident, that singles possess the better values. At moment of getting married the values raise dramatically. Possible divorce or getting widow can course only small changes. There are statistically significant differences between groups of singles and all other groups, both in males and females. In this case it should be mentioned that those singles are the youngest; it supports previous statements that the youngest possess significantly better values of our watched somatic parameters.  

   Level of education also influences our watched parameters (again except BH). On the fig 8 there can be seen great differences between those who qualification is trainee and all others groups, both males and females; they are statistically significant. As a whole female groups (except group of trainees) possess slightly better results like male groups.

5 Conclusions

1. This research shows that Czech adult population do not practice sport in adequate quantity. Those who practice sports possess better somatic parameters (except body height) like those who do not practice sport regularly.

2. In spite of males practising sports more often like females, they possess far worse values of our watched somatic parameters; again except parameter body height. Most of these parameters are in male groups over recommended values.

3. Magnitude of settlement influences our watched somatic parameters in the opposite direction between males and females. In villages and small towns possess males the worst values, while females just here possess the best values.

4. Living status influences 4 of our watched parameters (BW, BMI, %FAT and WHR). Significantly best results possess singles whose we can also logically consider as the youngest, both in groups of males and females.

5. Watched somatic parameters (again except BH) are also determined with the level of education. Those who are trainees possess statistically significant worse values with regard to other levels of education. It seems that the higher the level of education is, the more often is the sport practice performed.
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Abstract

This study deals with the issue of various understanding of the term „agility“ mainly within the context of team sport games. Under this term complex psychomotor abilities are understood. Their development requires a high degree of neuromuscular specificity. Development of these abilities is underpinned also by perceptual components including also anticipation and decision-making processes. 

   The research points to the importance of agility in sport games. They stress the fact that the speed of movement is only one of the components of the complex motor ability called agility. Based on the theoretical analysis, measurements of basic factors of speed abilities and agility in 14-16-year old basketball, volleyball and soccer players (n=56) were collected. 

   The results showed that no statistical differences were observed in the level of agility tested by Fitro agility test (basketball - p=0.189; volleyball - p=0.949; soccer - p=0.832). Spearman rank correlation test showed that no significant correlation (p=0.786; p > 0.05) was found between the results of Fitro agility test and Illinois test measuring speed abilities. The results suggest that agility is not simply one of speed abilities. Besides simple reaction speed, acceleration, deceleration accompanied by the change of direction of movement it comprises also perceptual components determined by complex reaction to unexpected, changeable stimuli occurring during a sport game. 

Keywords: Fitro Agility Test. Illinois Test. Soccer. Basketball. Volleyball. Sport training.

1 Introduction
Speed and agility in team sports represent complex psychomotor skills (Verchoshansky, 1996). They involve moving the body as rapidly as possible, but agility has the added dimension of changing direction. Speed is classically defined as the shortest time required for an object to move along a fixed distance, which is the same as velocity, but without specifying the direction (Harman & Garhammer, 2008). In practical terms, it refers to the ability to move the body as quickly as possible over a set distance. However, in reality, the issue is slightly more complex because speed is not constant over the entire distance a can therefore be divided into several phases: acceleration, maintenance of maximum speed and deceleration (Plisk, 2008). Agility is most often defined as the ability to change direction rapidly (Altug, Altug & Altug, 1987). This can take many forms, from simple footwork actions to moving the entire body in the opposite direction while running at a high speed. Thus, agility has a speed component, but it is not the most important component of this trait.    The basic definition of agility is too simplistic, because it is now thought to be much more complex involving not only speed, but also balance, coordination, and the ability to react to a change of the environment (Plisk, 2008). Měkota (2000) considers agility to be physical capability, which by its essence belongs among „mixed“ physical capabilities. It is determined by the quality of regulation (CNS) and analysers, as well as the type of muscle fibre. Therefore, agility should be superior to speed, quickness and coordination abilities. In the past, this term used to be understood as the ability to change direction, or to start and stop the movement quickly (Gambetta, 1996; Parsons & Jones, 1998). Similar morphological and biochemical factors of maximal speed, acceleration speed and agility lead some authors to the assumption that the given abilities are related and interdependent. Despite that, Buttifant, Graham, and Cross (1999) did not succeed in finding significant correlation between straight-forward sprinting and agility in two different groups of Australian soccer players. Correlation between agility, acceleration speed and maximal speed was neither found in the group of 106 Australian soccer players (Little & Williams, 2005). Based on these results authors came to the conclusion that agility and speed abilities are different and independent abilities of a sportsman. Moreover, if they are connected with the performance of sport specific skill, inter-correlation decreases even more (Young, Benton, Duthie, & Pryor, 2001a). This can be caused also by the fact that training methods of their development are specific for each of the types of speed abilities, thus minimum transfer of qualities between them occurs (Young, McDowel, and Scarlett, 2001). 

   Sheppard and Young (2006) also claim that speed and agility represent independent physical abilities and therefore their development requires high degree of neuro-muscular specificity. Perceptual components, which form their fundament and include also anticipation and decision-making processes, play also an important role in their development (Young, James, & Montgomery, 2002). However, they are specific for various kinds of sports and players´ posts. As to Šimonek (2013) agility comprises several universal components described in Figure. 1.
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	                Figure 1.  Universal components of agility (Sheppard & Young, 2006).
	
	


When testing agility, one has to take into consideration sudden changes of direction of movement, accelerations and fast stops. This diverse character of movement, which is employed above all in sport games and martial arts, can suggest that other running mechanisms than in typical track sprinters, are employed (Sayers, 2000).

Change of direction performance is relatively independent of straight-line speed performance (Little & Williams, 2005; Young et al., 2001a). Acceleration and deceleration involved in change of direction movements, which in turn underpin agility performance, are therefore specific qualities and should be trained as such (Jeffreys, 2006).

   Agility in team sports does not comprise only the ability of changing the direction of movement, but also the capability to anticipate the movement of the opponent, read and react to specific game situations (Gamble, 2013). Due to variable nature of various sport games, where the situation changes every second, movements executed in high frequency and speed, can start from a variety of starting conditions. Exhibition of both speed and agility in team sports occurs in response to game situations (Young et al., 2001a). That means that perception-action coupling and decision-making are critical elements in terms of developing the ability to express speed and agility capabilities under match conditions (Gamble, 2013).

   Sheppard & Young (2006) offered a categorical definition of agility: „rapid whole-body movement with change of velocity or direction in response to a stimulus“. In the context of team sports, agility therefore comprises not only change of direction abilities but also perception and decision-making. In much the same way as speed expression, agility in the context of team sports is multifactorial (Gamble, 2011).


   In team sports two concepts of agility development are known (Bloomfield, Polman, O´Donoghue, & McNaughton, 2007). The first one represents training of movement mechanics, where relatively closed skills are employed. Specialized commercially available tools (coordination ladders, mini-obstacles etc.) are frequently used in the training of agility. However, this concept does not include the important component of decision-making and complex reaction. The other concept represents agility development with relatively open skills, where fast changes of direction of movement are executed in training conditions, which are not structured so much and therefore are similar to the match conditions. This implies that agility development in sport games is very important for the optimization of sport preparation of players. Coaches in training should focus on the training means carried out in the development of the speed-strength potential in anaerobic regime, where adaptation begins also as a result of these means executed in maximal as well as submaximal zone of intensity of loading. 

   The aim of the research was to find out correlation between agility and the ability to simply react, accelerate, decelerate and change the direction of movement. We presumed that there is not significant correlation between the results of 2 tests – Fitro Agility Check (FAC) and Illinois Test executed on young male soccer, basketball and volleyball players (n=56). 

2 Material and methods
Participants

Participants (n=56 male players, Mage = 15.78 years, age range: 14 – 17 years) were randomly recruited from the local basketball (V10), volleyball (V13) and soccer (V33) teams in Nitra. 

Procedures 
For the testing of speed abilities and agility to simply react, accelerate, decelerate and change the direction of movement Illinois Agility Test (Getchell, 1979) was used. Participants carried out only one trial. Fitro Agility Check (FAC) was used for the measurement of agility (Hamar & Zemková, 2000). Test protocol included 16 randomly generated stimuli appearing on a display in 4 different corners. The tested person had to quickly and adequately react to the stimuli appearing in 4 different corners of the screen by covering the 3 meters distance and stepping on a square mat (35 cm x 35 cm) situated in four corners on the floor (Figure 2). For the measurement of speed abilities in sport games Illinois agility test was used (Figure 3).

Analysis 
The obtained data were statistically evaluated using the following statistical methods: 

For the evaluation of the rate of variability of values (variances) F- test (Hendl, 2006) was used. We verified whether variance of the value – time (ts) in FAC was identical in all observed groups of players. Testing the differences between the samples of players in basketball, volleyball and soccer (Vb(n=10), Vv(n=13) and Vs(n=33)) was focused on finding the differences between the performances in the observed indicators in Fitro agility check (FAC). Zero hypothesis postulates „zero difference“ between the variances so that: 1 = 2. 
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Figure 2. Fitro agility test (FAC) protocol

Based on the results of F – test we evaluated the differences between two sample means of independent sets using non-parametric t- test for two sets. Using statistic module of the programme Excel p- value was obtained. In case this value is lower than 0.05 we reject the zero hypothesis. 

When evaluating the relationship between the observed variables (FAC vs Illinois) Spearman correlation coefficient rs (-1 ≤ rs ≤ 1) was used for correlation analysis (significance level 0.05).
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Figure 3. Illinois Agility Test (Getchell, 1979)

3 Results

When interpreting the research results it was expected that the performance of players of different sports games in Fitro Agility Check will not be significantly different. Figure 4 shows different variability of values in the observed groups. The highest variance is registered in the values of volleyball players, followed by soccer, while the lowest variance was registered in basketball players. We presume that this fact could be induced by scattered extreme values mostly in volleyball and basketball players.
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	Figure 4. Variance of performances in Fitro agility check (FAC).


In case of comparison of the values in FAC in the groups of basketball and volleyball (F-test for variance) the value p=0.000323 was found. Since p< 0.05, t - test with unequal variances was used (Table 1). In the remaining two cases, when comparing the performance of basketball and soccer players (p= 0.51767; Table 2) or volleyball and soccer players (p = 4.80991; Table 3) the value was higher than p> 0.05 so we can state that it was necessary to use t- test with equality of variance. 
The following facts follow from the results:

a) Zero hypothesis can be accepted and we state that: „basketball and volleyball players do not statistically differ in the overall level of performance in the test Fitro agility check“ /p = 0.931> 0.05/.

b) Zero hypothesis can be accepted: "basketball and soccer players do not statistically differ in the level of performance in the test Fitro agility check“ /p = 0.0501> 0.05/. In this case the p value is on the border of the opposite interpretation of the relationship between the performances of both groups.

c) Zero hypothesis can be accepted: „soccer and volleyball players statistically do not differ in the level of overall perfrormance in the test Fitro agility check“ /p = 0.3173 > 0.05/.

	Table 1.
	
	
	
	Table 2.
	
	
	
	Table 3.
	
	

	Two-sample F-test for variance
	
	Two-sample F-test for variance
	
	Two-sample F-test for variance

	 
	basketball
	voleyball
	
	 
	basketball
	soccer
	
	 
	voleyball
	soccer

	Median
	1339.30
	1333.25
	
	Median
	1339.30
	1286.10
	
	Median
	1333.25
	1286.10

	Variance
	6435.52
	56907.26
	
	Variance
	6435.52
	6525.91
	
	Variance
	56907.26
	6525.91

	n
	13
	13
	
	n
	13
	33
	
	n
	13
	33

	Difference
	12
	12
	
	Difference
	12
	32
	
	Difference
	12
	32

	F
	0.1130
	 
	
	F
	0.9861
	 
	
	F
	8.720
	 

	P(F<=f) (1)
	0.00032
	p< 0.05
	
	P(F<=f) (1)
	0.51767
	p> 0.05
	
	P(F<=f) (1)
	4.809
	p> 0.05


	Table 4.
	
	
	
	Table 5.
	
	
	
	Table 6.
	
	

	Two-sample t-test with unequal variances
	
	Two-sample t-test with unequal variances
	
	Two-sample t-test with unequal variances

	 
	basketball
	voleyball
	
	 
	basketball
	soccer
	
	 
	voleyball
	soccer

	Median
	15.65
	15.63
	
	Median
	15.65
	16.44
	
	Median
	15.63
	16.44

	Variance
	6435.522
	56907.26
	
	Variance
	6435.522
	6525.91
	
	Variance
	6435.522
	6525.91

	t Stat
	0.086782
	 
	
	t Stat
	2.015004
	 
	
	t Stat
	2.015004
	 

	P(T<=t) (1)
	0.465996
	 
	
	P(T<=t) (1)
	0.02502
	 
	
	P(T<=t) (1)
	0.02502
	 

	t crit (1)
	1.75305
	 
	
	t crit (1)
	1.68023
	 
	
	t crit (1)
	1.68023
	 

	P(T<=t) (2)
	0.931993
	p> 0.05
	
	P(T<=t) (2)
	0.050149
	p > 0.05
	
	P(T<=t) (2)
	0.050149
	p > 0.05

	t crit (2)
	2.13145
	 
	
	t crit (2)
	2.015368
	 
	
	t crit (2)
	2.015368
	 


T-test for two samples showed that players of basketball, volleyball and soccer did not have statistically significantly different level of agility (FAC). With an exception of the performances of basketball and soccer players this statement is unequivocal. Character of movement, mainly its reaction and speed-strength determinants are similar probably in all observed samples, since no significant differences were found between players (Tables 4 - 6).
	Table 7.
	
	
	
	Table 8.
	
	
	
	Table 9.
	
	

	Spearman Rank Correlation
	
	Spearman Rank Correlation
	
	Spearman Rank Correlation

	2-tailed Test
	
	2-tailed Test
	
	2-tailed Test

	rs
	DF
	p
	
	rs
	DF
	p
	
	rs
	DF
	p

	0.4326
	11
	0.189
	
	minus 0.022
	13
	0.948
	
	0.038
	33
	0.832

	p > 0.05
	
	p > 0.05
	
	p > 0.05


When evaluating the potential relationship between the performances in test FAC and Illinois (Spearmann test) significant relationship (significance level 0.05) was not found in the observed parameters in individual groups. The measured p values in basketball players (p = 0.189), volleyball players (p = 0.949) and soccer players (p = 0.832) were clearly above the chosen level of significance (Tables 7 – 9). The above mentioned fact clearly points to the fact that reaction to a stimulus and the following realization of a 3 m sprint are probably limited by other factors than agility, with a well-known course of realization of the movement action. In sport games, however, the sport environs is very dynamic (time, space, game object) and upon solving the game tasks players must adapt quickly to the changing situations.

    In the following section we were looking for an answer to the question, whether there exists any relationship between the observed parameters (FAC vs. Illinois) also in case of adding all performances in all sport games. The aim was to eliminate potential differences in the character of performances according to sport specialization and to assess the given relationship between values of players observed as one team (VSG = Vb + Vv + Vf). Also in this case, using the procedure of Spearman (Hendl, 2006) (Table 10) non-linear (Figure 5) and zero character of relationship between the observed values were proved. 
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	               Figure 5. Correlation Illinois vs Fitro agility. 


	Table 10.
	
	

	Spearman Rank Correlation

	2-tailed Test

	rs
	DF
	p

	minus 0.037
	57
	0.786

	p > 0.05


After eliminating differences between the selected games, performances in the two tests did neither correlate. Reaction ability to the visual stimulus and the following realization of movement of the body to the particular destination in the shortest possible time occurs very frequently in the given kinds of sport games. However, it is very complex structure of perception, coordination, speed-strength abilities and in comparison with the movement without solving any movement task the perception itself has deceleration character with regard to the speed of movement. In agility training for sport games it is therefore necessary to implement adequate stimuli without the task solution known in advance.

4 Discussion
The results suggest that agility is not simply one of speed abilities. Besides simple reaction speed, acceleration, deceleration accompanied by the change of direction of movement, it comprises also perceptual components determined by complex reaction to unexpected, changeable stimuli occuring during a sport game. Training to develop apeed and ability would therefore appear to demand a high degree of neuromuscular specificity. Perceptual components that underpin speed and agility must also be accounted for when developing these qualities, which include also anticipation and decision-making. These constraints will be specific to the sport and playing position. Exhibition of both speed and agility in team sports occurs in response to game situations. It follows that perception-action coupling and decision-making are critical elements in terms of developing the ability to express speed and agility capabilities under match conditions. When developing speeed and agility, coaches should apply one of the two possible approaches: one approach involves relatively closed skill practice of movement mechanics, often using specialised commercially available equipment sucha s ladders, mini-hurdles and resistance belts, others advocate a more open skill approach in which agility movements are conducted in a training environment that is less structured and thereby closer to match conditions (Bloomfield et al, 2007).

    is an increasing body of data that support the efficacy of training interventions to develop both change of direction abilities (Brughelli et al, 2008) and the perceptual and decision-making aspects of agility (Serpell et al, 2011). Authors unite in the statement that in order to develop agility, planned change of direction movements executed in a static practice environment must be progressed to open skill conditions, requiring response to a stimulus. 

5 Conclusions

Based on the found facts we can state that:

· No significant differences were observed in the level of reaction speed to various stimuli between the players of various sport games (basketball, volleyball and soccer); 

· The influence of sport specialization is less marked than the one of training stimuli;

· No significant relationship was found between the level of performance in agility with complex reaction (FAC test) and the speed components tested by Illinois test;

· The above mentioned facts show the dominance of perception in the character of movement action in game situations in sport games and its importance in the development of agility in the sport preparation;

· The means used for agility development in the selected groups of sportsmen caused similar adaptation reactions even without the obvious compliance.

· Based on a review of the current paradigm of agility classifications, training and testing, there is a need within the sporting community to recognize what agility involves, how it is trained and what characteristics are being assessed using existing tests of agility. As noted above, many tests do not involve decision-making or reactive component and could be better described as change of direction speed tests.
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Abstract

In all sports, athletes should first build a solid aerobic foundation, which provides the mechanisms to recover more rapidly from anaerobic work. Unfortunately, based on our observations of Albanian sport teams who practice sports with variable energy requirements like basketball, aerobic training is largely neglected. The aim of this study is to assess the potential benefits of altitude in general stamina training for non-endurance athletes. 

   The participants in this study were not enough aerobically fit and reported no previous training at altitude. Their VO2max values were assessed, using the Astrand – Rhyming cycling test, twice i.e. seven days before starting altitude training and two days after completing it. The applied altitude training program comprised living at an altitude of 900 meters and hiking every two days for ten days. The terrain was mostly mountainous and the average walking speed was 0.45 m/s, although hiking rates were variable according to terrain elevation and slope. The maximum altitude that the participants in this study managed to reach was 1900 meters. 

   None of the participants in this study reported any physical distress while following the above mentioned altitude training program. When assessed after completing the altitude training program, their aerobic power values increased 15.3 % (p < 0.05), while their aerobic capacity values increased 13.6 % (p < 0.05). Based on these results, we concluded that training up to an altitude of 1900 meters has positive effects on aerobic sea-level performance without causing any physical distress. 

Keywords: altitude training, aerobic sea-level performance, vo2max
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Abstract

Alzheimer's disease (AD) is a chronic and degenerative disease which is the main cause for dementia in older adults. It is well known that exercise can reduce the risk level for vascular risk factors, heart diseases (Blair SN et al., 1996), atherosclerosis (Lakka TA et al., 2001), stroke (Kurl S et al., 2001) and diabetes (Seals DR et al., 1984; Houmard JA et al., 1996), diseases that can increase the risk for dementia and AD (Gustafson D et al., 2003).

   Main objective of this study was to review the latest literature recomendations regarding the most appropriate exercise testing, programming and types of physical activity that Alzheimer’s disease patients should practice.   

   The search has been made mainly, focusing in PubMed/MEDLINE, for randomized controlled trial studies which used PA intervention as a weapon for delaying or treating symtoms of AD patients.

   There are clear evidences which shows that AD patients can benefit from all types of occupational PA and have a positive effect on their psycho-social and cognitive functioning.

    AD patients who engage in PA, also have positive effect in motor abilities, activities of daily life and makes them more independent from others. 

   Further studies for AD patients involving a larger number of subjects and different types of individualised exercise interventional programms are necessary to be conducted.

Keywords: Alzheimer disease, physical activity, exercise therapy.
Introducción: Introducción: La enfermedad de Alzheimer es una enfermedad crónica y degenerativa que es la principal causa de demencia en los adultos mayores. Los estudios demuestran que la AP y el ejercicio puede estimular la neurogénesis (van Praag H et al., 1999.), Mejorar la supervivencia neuronal (Barde YA., 1994), Aumentar la resistencia contra las lesiones cerebrales (Stummer W et al., 1994; Carro E et al., 2001), y también aumentar la plasticidad sináptica (Lu B et al., 1999).
Objetivos: El objetivo principal de este estudio fue revisar la última recomendación literatura sobre la prueba de esfuerzo, la programación y el tipo de actividad física que los pacientes con enfermedad de Alzheimer deben participar con el fin de prevenir o desarrollar esta enfermedad.
Métodos: Hemos buscado en PubMed/MEDLINE, los estudios que han tenido como principal foco de la enfermedad de Alzheimer y la actividad física.
Resultados: Desde 1643 los estudios aparecieron el uso de palabras clave, sólo el 5 cumplido los criterios para formar parte de este estudio.
Recomendaciones: Se realizarán otros estudios para los pacientes con enfermedad de Alzheimer que involucran a un gran número de temas son necesarios para llevarse a cabo con el fin de que los resultados sean más fiables.
Palabras clave: “Enfermedad de Alzhaimer, beneficios de la actividad física, la terapia de ejercicio.
1 Introduction

Alzheimer's Disease

Alzheimer's disease (AD) it’s a chronic and degenerative disease which is the main cause for dementia in older adults. The disease was first recognized in 1907 by the German psychiatrist Alois Alzheimer. The prevalence of Alzheimer's disease rises exponentially with age. After age 65, the percentage of affected people approximately doubles with every decade of life. The highest rate of Alzheimer's disease occurs in people age 85 and over. Alzheimer's disease is more common in women than in men. Aging brings an increased incidence of cognitive and physical decline, especially in those in the eighth decade and beyond (NIA., 2007) Evidences indicates that aging is accompanied by a systematic decline in performance of a wide variety of cognitive tasks, observed both in the laboratory setting and in everyday life (Dixon RA et al., 2004).      Several studies have suggested that differential susceptibility to age-related cognitive decline or to Alzheimer’s disease is related to variables such as occupa​tion (Schooler C et al., 1999), professional or leisure activities (Wilson RS et al., 2002), and lifestyle (Fillit HM et al., 2002). A recent Mayo Clinic special report (Mayo Clinic Health information) on how exercise helps Alzheimer’s patient’s stated specific benefits, in addition to the general ones of improved strength, endurance, cardiovascular health, blood pressure control, and reduced risk of falling. At the present time, there is no cure for this disease and, for the most part, treatment has been limited.

Some of Alzheimer’s disease symptoms include: 
· Deterioration of language and perception, 

· Judgment problems that compromise the person's ability to carry out activities of daily living, and 

· Behavioral problems such as agitation and paranoia.

· Although the life expectancy among persons with AD is diverse, early mortality is seen among persons who develop it early in life and in men. 

· However, persons with AD can often live far years with this condition, dying eventually from pneumonia or other diseases. 

· The duration of Alzheimer's disease from time of diagnosis to death can be 20 years or more, with the average length 4 to 8 years. 

Exercise appears to stimulate neurogenesis (van Praag H et al., 1999), enhance neuronal survival (Barde YA., 1994), increase resistance to brain insults (Stummer W, et al., 1994; Carro E et al., 2001) and increase synaptic plasticity (Lu B, Chow A., 1999). 
Objectives

· Main objective of this study was to review the literature of the last five years, regarding the most appropriate exercise testing, programming and type of physical activity that Alzheimer’s disease patients should be involved. 

· The search has been made mainly, focusing in PubMed/MEDLINE, for randomized controlled trial studies which used PA intervention as a weapon for delaying or treating symptoms of AD patients.

Selecting criteria:
· Only randomized controlled trials studies. 

· Subjects over 55 years old

· Subjects diagnosed with AD (Males & Females)

· Only publications in English language. 

· Subjects that used in the same time other medication treatments for physical and/or psychological problems.

2 Results

Description of the studies:
From 71 possible papers, only 5 were identified as appropriate to be enrolled in this review. 

Enrolled studies were:
1. Sharon M.A., 2003; 

2. Williams C. L., et al 2008; 

3. Cyarto E.V et al., 2010; 

4. Baker L.D et al., 2010

5. Vidoni E.D et al., 2012, 

Therapeutic regimens were from 2 weeks to 26 months and in all the studies exercise therapy was combined with other adjuvant therapies. All the Studies had a total of over 350 participants. 

Subject’s age was from 55 years old to 91 years old, also the main used exercise therapies were: 
· Exercise therapy; aerobic exercises/150 min/week, walking on treadmill, 
· Exercise in home conditions 150 min/week, moderate intensity 
· Exercise sessions, flexibility, balance, aerobics and resistance training with weights. 
In Sharon MA, 2003 study, 24 individuals, aged 54 to 88 were recruited. They participated from for two to eight semesters in program consisted in 16 to 20 exercise sessions and 10 community activity sessions per semester. Half of the weekly exercise sessions included memory and language stimulation activities. Students, supplemented by family caregivers, supervised the sessions. Exercise sessions consisted of flexibility, balance, aerobic, and weight resistance activities. Pre-participation and semiannual post-testing of aerobic fitness and duration and upper and lower body strength was done. Highly significant fitness gains (p < .001) were achieved in the six-minute walk test, upper and lower body strength, and duration of aerobic exercise. Five participants aged 86 to 91, completed six to eight semesters and were doing 27 to 45 minutes of aerobics per session at program’s end. Five participants scored within the normal range for age-matched healthy active adults on the six minute walk test at baseline. Nine others achieved and three exceeded the normal range during treatment.

Table 1. Interventions characteristics

[image: image47.png]Number of  Age in

Study ID Duration Type of intervention
the subjects  years

Sharon MLA., 2003 29 5491 2.8 Weeks Exercise  sessions,  flexibility,
balance, aerobic exercises, resistance
exercises, and exercises with weights

Williams C. L., etal 2008 45 60 16 Weeks 5 times/week individual sessions
controlled  walking and  social
conversations

Cyarto EVetal, 2010 230 5488 24 Weeks Exercise program in home 150
min/week, moderate PA

Baker LDetal, 2010 2§ 5783 6 Months Aerobic exercises and stretching

YVidoniED etal, 2012 Non 55- 26 Months Aerobic exercises 150 min/week

specified walking on treadmill





Cognitive decline was slowed and mood improved. Williams CL, et al 2008 study, was a three-group, repeated-measures design with random assignment to treatment group. Forty-five nursing home residents with moderate to severe AD were randomly assigned to a 16-week program of comprehensive exercise, supervised walking or social conversation. The purpose of this study was to compare the effects of 16 weeks of a comprehensive exercise routine to supervised walking and social conversation on depression in nursing home residents with Alzheimer’s disease (AD). Major outcome variables were depression measured by the Cornell Scale for Depression in Dementia, mood measured by the Dementia Mood Assessment Scale and the Alzheimer’s Mood Scale, and affect measured by the Observed Affect Scale. Results have shown that depression was reduced in all three groups with some evidence of superior benefit from exercise. Cyarto E.V et al., (2010) study 230 community-dwelling participants diagnosed with Alzheimer’s disease were recruited. Participants were randomly separated into two treatment groups: usual care group or 24-week home based program consisting of 150 minutes per week of tailored moderate physical activity. The primary outcome measure of this study was cognitive decline as measured by the change from baseline in the total score on the Alzheimer’s disease Assessment Scale-Cognitive section. Secondary outcomes of interest had included behavioral and psychological symptoms, quality of life, functional level, career burden and physical function (strength, balance, endurance, physical activity). Primary endpoints were measured at six and twelve months following the baseline assessment. Baker L.D et al., 2010 study was a randomized controlled design, were twenty-eight adults (57–83 y old) meeting 2-h tolerance test criteria for glucose intolerance completed 6 months of aerobic exercise or stretching, which served as the control. The primary cognitive outcomes of this paper included measures of executive function (Trails B, Task Switching, Stroop, Self-ordered Pointing Test, and Verbal Fluency). Other outcomes included were; memory performance (Story Recall, List Learning), measures of cardio-respiratory fitness (obtained via maximal-graded exercise treadmill test), glucose disposal during hyper-insulinemic-euglycemic clamp, body fat, and fasting plasma levels of insulin, cortisol, brain-derived neurotrophic factor, insulin-like growth factor-1, amyloid-β (Aβ40 and Aβ42). Vidoni E.D et al., (2012) paper porpoise was to report the protocol of a current, community-based pilot study of aerobic exercise for AD to guide future investigation. This manuscript provides 1) an overview of possible benefits of exercise in those with dementia, 2) a rationale and recommendations for implementation of a community-based approach, 3) recommendation for implementation of similar study protocols, and 4) unique challenges in conducting an exercise trial in AD.
3 Discussion

It remains uncertain how exercise may benefit brain health and cognitive function in AD, now one of our most costly and pervasive age-related diseases. Aerobic exercise may have its greatest remediating effect on frontal brain regions that are most vulnerable to aging, and for glucose intolerant adults with an increased risk of cognitive decline and AD, to deleterious consequences of diabetes- and AD-related vascular dysfunction (Manschot SM et al., 2006; Jellinger KA., 2002; Stopa EG et al., 2008). In Williams CL, et al 2008 study, exercise approaches to treatment of depression in nursing home residents with severe AD showed a clear benefit of the participants. The results of this study were limited due to the small sample size. There was evident benefit of exercise over the attention-control intervention (social conversation) on some of the mood outcomes. In this study the authors stated that, chair-based exercise in which non-ambulatory individuals could participate should be investigated and that social conversation, originally believed to be an attention-control, evidently had some beneficial effect although it may be necessary to provide much more of it than exercise to gain that effect. In Cyarto E.V et al., 2010, concluded that the findings have the potential to inform practitioners about successful strategies and provide the impetus for translation into community programs. This study focused the participant’s cognitive, clinical symptoms, functional level and QoL but also on the indirect positive effects that may be experienced by the caregiver (Cyarto E.V et al., 2010). In Baker L.D et al., 2010, results showed that, six months of aerobic exercise improved cognitive performance on tasks of executive function including selective and divided attention, cognitive flexibility, and working memory in older adults with glucose intolerance. In addition, circulating levels of the AD biomarker Aβ42 tended to decrease for subjects in the aerobic group relative to controls.  Also in this study (Baker L.D et al., 2010), executive function and insulin sensitivity of the enrolled subjects were improved with aerobic exercise, finding that implicates a potential benefit of improved glucose metabolism on cognitive processes. The results of this study suggest that aerobic exercise may also have an impact on circulating Aβ42 given that plasma levels tended to decrease for subjects in the aerobic exercise group relative to controls. They also reported a similar change in Aβ42 levels in response to a 6-month trial of aerobic exercise for older adults with mild cognitive impairment. Also they have stated that exercise-induced improvements in insulin sensitivity, cerebral blood flow, and other metabolic parameters may contribute to the observed cognitive benefits and that increased physical activity level is a potent non-pharmacological intervention for physiological symptoms associated with impaired glucose metabolism and T2DM, conditions that confer increased risk of AD. 

4 Conclusions & Recommendations 

Based on the reviewed studies we can say that:
· Sharon M., 2003 study, has clearly proved that older individuals with dementia can safely participate in an ongoing vigorous exercise program and achieve significant physical fitness and mood gains. Furthermore, it demonstrated that college students are an available, safe, reliable, and affordable source of transportation, one-to-one exercise supervision, and companionship for elderly persons with dementia. 
· Exercise therapy is one of the best ways for treating AD patients and results show that exercise benefits are equal to medications. 
· In future studies of exercise, inclusion of a ‘usual care’ control group must be carefully considered.
· The results of Baker L.D et al., 2010 suggest that 6 months of moderate to high intensity aerobic exercise may influence circulating levels of Aβ42, a finding with potential implications for AD pathology. 
· Since AD patients are unlikely to start an exercise program, it is necessary that all the caregivers must be trained in order to encourage AD patients to exercise.

· More research is needed to clarify the relative benefits of different types of exercise in conjunction with or without pharmacological intervention.
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Abstract

Especially assessing the morph – functional parameters and body composition are essential to determine the quality of life in this age. Therefore, developing intervention programs that focus restoring or optimizing physical and psycho-social capabilities has been one of the main efforts of this study. The main purpose of this study is to evaluate and discuss the changes or not in strength, flexibility, balance, and anthropometric parameters improved with training program.

   Pre-test/Post-test control group design was used in this research. This design enables the evaluation of effectiveness of the intervention used in similar one from Alfieri et al 2010 as well  model program plan has been rely on ACSM, 2006. Quality of life questioner (paper and pencil) was asked for both groups (intervention & control) to write their feelings and psycho-social status before starting and after intervention. According to the gain scores, D = Y2 − Y1, represent the dependent variable difference from pre-test to pos-test assessment that were used in ANOVA comparisons. 

   The circumference of waist is meliorating by 9.4% and the biceps by 9.8 %. Variables of gluteus and thigh couldn’t meet the difference of 5 %, all other anthropometric variables as waist and weight are improved by 5.5 % and 8.8 %. So far and functional parameters have the same trend and even more stressed always in favour of intervention group like as: balance 22.68%, flexibility 38.4 % and strength 44.5%.           

   Regular physical activity provides multitude benefits, adult who maintain a regular routine of physical activity that is of longer duration or of greater intensity are likely to derivate greater benefits. Systematic training can help individuals how to be efficient in daily life (Waneen W. Spiriduso, EdD, et al 2005) implementing combined and planed programs of physical activity base on aerobic, strength and balance with moderate to vigorous intensity arranged per individuals to develop the morph functional parameters in broadly recommended and applied in the similar studies, intervention program shaped in period of 12 – 16 weeks (Dishman et al 2002), (Barbosa et al 2002) and to (Brill et al 2000), as well Cousins, S.O. (1998).

Keywords: morph-functional, intervention programs, quality of life.
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Abstract

The role of caffeine for athletes has been widely studied. Controversy still exists concerning the potential ergogenic benefit of caffeine dose on endurance exercise performance. The aim of our contribution is to evaluate the influence of caffeine ingestion on endurance performance via maximal power output. 

   Ten male subjects, sub elitecyclist (27.7 ± 4.05 y, body weight 77.6 ( 8.0 kg, VO2max. 56.9 (  6.6 ml/min ) completed the randomized, crossover, double-blind study. During three non-consecutive days within 1 month participants completed three identicale experimental tests (60min cycling time trial on 70 % VO2max followed by test to exhaustion). Three experimental liquid meals: placebo (PLA, no caffeine), CAF 1 (2 mg / kg. /b.w.) and CAF2 (7 mg / kg. /b.w) were administered 45min prior to the start of the experimental tests. Time and power output to exhaustion were measured during each trial. To evaluate the results we used multi-factor analysis of variance. Results show no significant​​ difference (0.639092) between experimental doses of caffeine (p(0.05). The level of substantive significance was assessed using the Cohen’s coefficient effect and was found middle “size of effect” (0.40). 

   The difference in mean power output between PLA and CAF2 was only 12 watts. We didn’t confirmed the influence of caffeine on maximum power output during endurance performance.

Keywords: caffeine, maximal power output, endurance performance, cycling
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Abstract

Although school work is typical by its sedentariness, school as an institution has undoubted potential to influence total physical activity of students, particularly due to regular physical education. The main aim of this paper is to describe school PE lessons with various content from the aspects of 1) number of steps referred to physical load of students and 2) students’ attitudes to realized PE lessons, with regard to sex of participants and type of school the students attended.

   All presented data were gathered within teaching practices of PE students at secondary schools and high schools in the Czech Republic during 2012. The sample consisted of 734 boys and 590 girls. To measure number of steps within PE lessons, participants wore the Yamax pedometers. To collect relevant data on participating students’ attitudes toward realized PE lessons, the standardized questionnaire “Diagnostics of PE lesson for students” was applied. Mann-Whitney U-test was used to process the data comparisons.
   Mean number of steps realized during the school PE lessons was higher in boys (secondary schools: 57.80±22.92 steps∙min-1; high schools: 59.25±19.54 steps∙min-1) than in girls (secondary schools: 50.04±20.00 steps∙min-1; high schools: 42.50±14.99 steps∙min-1). The highest number of steps was detected in PE lessons focused on sports games (especially basketball and football). The questionnaire data did not reveal any specific trends in attitudes towards various PE lessons regarding sex or type of school within the overall evaluation. Nevertheless, significant differences were found in partial comparisons.

   These analyses might be helpful when considering efforts aimed at increasing efficiency of PE lessons through thinking over levels of physical load, selection of content or educational methods and forms.

Keywords: Exercise, pedometer, adolescents, secondary school, high school, sports games

1 Introduction

Hypokinesia, lack of physical activity, physical inactivity or sedentary lifestyle belong to the terms frequently associated with the assessment of activities in school youth (Brettschneider & Naul, 2004; Dumith et al., 2011; Strong et al., 2005). Although schoolwork is typical by its sedentary nature, school as an institution has an undoubted potential to influence the total physical activity in students, particularly through regular physical education (PE). As Faulkner et al. (2009) stated, the level of daily and weekly physical activity in adolescents is significantly influenced by school PE. School PE lessons are also essential from the perspective of the educational regime, motivation for active leisure time after school or the creation of positive attitudes to be physically active on a lifelong basis (Dumith et al., 2011; Fairclough et al., 2002). 

   In secondary and high schools in the Czech Republic, school PE as an obligatory course is realized by means of two 45-minute-long lessons a week with an option of one extra lesson. Although PE remains among the most popular school subjects, the number of students totally exempt from school PE rises (Sigmundová et al., 2005). To improve the efficiency of school PE, it is necessary to overcome the contradictions between the needs, wishes, preferences, interests or inclinations and physical activity during schoolwork/school PE (Frömel, 2001) and to analyze students’ attitudes to school PE content from various perspectives as well.

   The main aim of this paper is to describe school PE lessons with various content in terms of 1) step counts corresponding to the students’ physical load, and 2) the students’ attitudes to PE lessons with regard to the participants’ sex (gender) and type of school.

2 Material and Methods

The sample consisted of n=1324 participants (734 boys and 590 girls) from 29 secondary schools and 28 high schools in the Czech Republic. The participants were 11 to 19 years of age (secondary schools: 11 to 15-year-old students, n = 357 boys and 254 girls; high schools: 15 to 19-year-old students, n = 377 boys and 336 girls). All participants and their legal representatives were informed that the research was approved by the Ethical Committee of the Faculty of Physical Culture, Palacky University in Olomouc.

   To measure step counts in various PE lessons, 10 students randomly selected from each class involved wore the Yamax (type Digi-Walker 700) pedometers during the whole lesson. These pedometers are considered most accurate for research purposes (Schneider et al., 2004). To follow the recommendations specified in various studies by Scruggs and colleagues (Scruggs, 2007a, 2007b, 2013a, 2013b; Scruggs et al., 2003, 2005, 2010), all data gathered during PE lessons were adjusted to units of steps per minute to make the results comparable with other studies. For this reason the exact duration of pedometer measurement within PE lessons was recorded. The students also expressed their attitudes to the monitored PE lessons by means of a 5-minute questionnaire inquiry right after the lesson finished. To collect relevant data on the students’ attitudes towards PE lessons, a standardized “Diagnostics of PE lesson for students” questionnaire (Frömel et al., 1999) was applied. This questionnaire consists of 24 dichotomous questions divided into six dimensions (cognitive, emotional, health, social, attitudinal, and creative) and one additional dimension “student’s role” containing 8 selected questions (Frömel et al., 2013). 
   Basic descriptive and comparative statistics was performed using the IBM SPSS 19.0 statistical program. To process the inter-group data comparisons, the non-parametrical Mann-Whitney U-test was used to obtain statistical differences, and the effect size d coefficient was used for the purposes of confirmation (Cohen, 1988). This effect size d was calculated from the Z score: d = 2 × Z × (n1 + n2) – 1/2. All data presented were collected in 2012 during the teaching practices of the students of the Master’s PE teacher education program.

3 Results

As far as physical load is concerned, boys are more active during various PE lessons than girls. The mean value (± standard deviation) of the steps measured was 58.54 ± 21.25 steps∙min-1 in boys compared with 45.75 ± 17.71 steps∙min-1 in girls (Z = 11.60; p < .001; d = .64). There were no statistical differences when comparing boys from high schools (59.25 ± 19.54 steps∙min-1) and secondary schools (57.80 ± 22.92 steps∙min-1), (Z = 1.84; p = .06, d = .14). The same comparison within the group of girls revealed high school girls to be the least active subgroup (high school: 42.50 ± 14.99 steps∙min-1; secondary school: 50.04 ± 20.00 steps∙min-1), (Z = 4.55; p < .001; d = .38).

   The main activity content of the analyzed PE lessons consisted mainly of a variety of sports games (84%, mostly basketball), gymnastics, athletics, fitness exercise, dance, and dance aerobics. Figures 1 and 2 briefly show the mean number of steps taken during various PE lessons. Speaking in general, higher numbers of steps were detected in PE lessons focused on sports games (especially basketball and football) compared with individual sports.
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Figure 1. Physical activity in PE lessons (mean steps∙min-1) with various contents in boys.
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Figure 2. Physical activity in PE lessons (mean steps∙min-1) with various contents in girls.
The questionnaire data display an overall positive attitude to PE lessons; the percentage of positive answers was not lower than 55% in boys and 60% in girls (Tables 1 and 2). When excluding PE lessons with a low number of involved participants, basketball and football lessons were evaluated the best in younger boys while football and volleyball were favored by older boys. Girls evaluated most positively PE lessons with volleyball and basketball (younger girls) or volleyball and other sports games including floorball, handball etc. (older girls). 
Table 1. Overall evaluation of PE lessons by lesson content and type of school in boys (positive answers out of 24).
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Table 2. Overall evaluation of PE lessons by lesson content and type of school in girls (positive answers out of 24).
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Tables 3, 4, and 5 show statistical analyses considering particular dimensions of the attitudinal questionnaire. Strong or specific trends in attitudes to PE lessons regarding sex or type of school were not observed. However, significant differences were found in partial comparisons. Girls evaluated more positively the social/interaction dimension of their lessons compared with boys (d = 0.27; small effect), (Table 3). High school boys denoted their PE lessons to be more creative than secondary school boys but this finding was not confirmed by the effect size coefficient (d = .17), (Table 4). The educational/cognitive dimension of the lesson content was better perceived by secondary school girls compared with their high school counterparts but again, this was not confirmed by effect size (d = .16), (Table 5).

Table 3. Comparison of attitudes to PE lessons by questionnaire dimensions and sex (Mann-Whitney U-test; n = 734 boys and 590 girls).
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Table 4. Comparison of attitudes to PE lessons by questionnaire dimensions and type of school in boys (Mann-Whitney U-test; n = 357 boys from secondary schools and 377 boys from high schools).
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Table 5. Comparison of attitudes to PE lessons by questionnaire dimensions and type of school in girls (Mann-Whitney U-test; n = 254 girls from secondary schools and 336 girls from high schools).
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4 Discussion

As Scruggs (2007a) states, pedometer steps/min is a valid, objective, and practical approach to PE physical activity monitoring. Steps/min accurately discriminates between achievement and non-achievement of the 50% moderate to vigorous physical activity criterion in school PE lessons. A steps/min interval of 82 to 83 is the most accurate indicator of the 50% criterion for high school PE (Scruggs et al., 2010). For PE in secondary schools, Scruggs (2007b) recommends a steps/min interval of 60 to 62 as the best cut-point indicator in students meeting the PA guidelines. In our study, the participants’ physical activity was rather low when taking these guidelines into account. On the other hand, the students of PE teacher education who led the analyzed lessons distinguished between “habitual” lessons with a usual physical load and more intensive lessons with a higher physical load (Vašíčková et al., 2013). Hence, we can also expect a higher number of steps/min in further analyses focused on these more intensive PE lessons. 

   As expected, boys were significantly more physically active during PE lessons compared with girls. Adjusted to a typical duration of a PE lesson, the measured range from 42.50 steps∙min-1 (high school girls) to 59.25 steps∙min-1 (high school boys) is equivalent to approximately 1900−2700 steps in a 45-min PE lesson. In a similar study implemented earlier by Frömel et al. (1999), boys were more active during their PE lessons than girls in both types of school. Step counts in a 45-min lesson ranged from 2400 (n = 846 girls from secondary schools and high schools) to 2600 (n = 175 boys from secondary schools) or even 2900 (n = 59 boys from high schools). 

   The content of the analyzed PE lessons was based mostly on sports games. This finding is in accordance with Hardman (2008a) who confirms traditional sports games to be the leading content of PE lessons in almost all European countries. The same author states elsewhere (Hardman, 2008b) that despite the development of new activities, the proportion of time devoted to games, track and field athletics and gymnastics collectively accounts for over 70% of PE curriculum content in secondary schools. It is suggested that there is a continuing pre-disposition towards competitive sports-dominated, performance-related activity programs.

   PE lessons with sports games were evaluated better than lessons containing individual sports. Nevertheless, there is a strong need to balance the sample numbers in the subgroups analyzed according to the lesson content to make the results more comparable. For instance, football scored surprisingly high in the subgroup of high school girls; however, the rather low number of submitted questionnaires does not allow any clearer conclusion.

   Our findings on the particular dimensions in the attitudinal questionnaire are not in complete agreement with the abovementioned study by Frömel et al. (1999). They suggest that girls from secondary schools and high schools evaluate PE lessons more positively than boys in all (sports games or gymnastics lessons) or almost all (fitness lessons) questionnaire dimensions. They also found the attitudes to PE lessons in younger students (secondary schools) to be more positive when compared with older students (high schools). These statements were not fully confirmed in our study using the same questionnaire where only partial differences in some dimensions between boys’ and girls’ attitudes to PE lessons (or younger and older students) were found as described in the results section. This area of our project is to be clarified in further analyses.

   Limitations of the present study are as follows: pedometer specifics (different nature of compared activities leading to a bias when detecting the steps, no intensity measures, not suitable for swimming lessons etc.), questionnaire specifics (subjective measures, results dependent also on the teacher personality), and incomparable sample numbers in some subgroups. 

5 Conclusion

Boys are usually more physically active during PE lessons than girls and girls from high schools seem to be the least active subgroup. The main content of PE lessons included various sports games, especially basketball. In general, PE lessons were evaluated positively by both boys and girls. No specific trends in attitudes to the analyzed PE lessons were found. However, significant differences were observed in partial comparisons. These analyses could serve as a feedback not only for the participants but also for PE teacher education students and teacher beginners to improve their curricula or PE programs (motivation of students to be active, selection of a suitable and preferred content with an adequate physical load etc.).
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Applicability of higher-order local auto-correlation (HLAC) Approach to Tennis Coaching Aid.
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Abstract

Analysis of sport performance is often conducted on specific and similar scenes of interest which repetitively occur. Detecting and segmenting such similar scenes in image sequences is fundamental for utilizing videos in qualitative and quantitative research, or as a coaching aid to provide athletes with objective and relevant feedback. However, conventional approaches for performance and game analysis involve laborious efforts in both the data processing and analysing. Consequently, such approaches have difficulties in providing timely feedback for coaches and athletes. Thus, it is a crucial issue to detect and segment specific scenes of interest in an automated manner for analysis of sport performance.

In recent years, various scene detection methods have been developed and applied to sport videos. However, many of those methods are based on heuristic steps such as segmentation and recognition of sport- and scene-specific objects or on trivial low-level image features. For flexible and intelligent visual information processing, on the other hand, Otsu and Kurita (1988) has proposed a scheme of adaptive vision system which comprises two stages of feature extraction; namely, higher-order local auto-correlation (HLAC) and multivariate analysis.

This paper demonstrates the effectiveness of HLAC approach to automatic detection of similar scenes of interest in tennis and presents the applicability of it in tennis coaching and training aid. 

The experiment was conducted on tennis match videos captured from various viewpoints. The averaged precision and recall rates for automatic detection of the global view, widely used for game analysis, were more than 99% for video data with 534,504 frames in total, respectively. HLAC approach can considerably contribute to automating video analysis for effective tennis coaching aid.

Keywords: higher-order local auto-correlation, multivariate analysis, motion analysis
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The use of information technology in non-formal education of handball coaches.
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Abstract

Information and Communication Technology (ICT) plays an increasingly important role in the gradation of the coaching profession. Our empirical research targets this area, specifically questions the use of ICT in non-formal education and informal learning of coaches of handball. The empirical research method was to analyze the specific forms and methods of use of information technology (video channels, social networks, electronic databases, websites, computer programs, smart phones, etc.) in non-formal education and informal learning of coaches. 

   The research had two phases. In the first phase, a questionnaire was designed which was then distributed to coaches from various sports. Data were collected from 186 coaches. After the quantitative evaluation of the survey, case studies (interviews) with three selected coaches of handball were completed. The results showed  that ICT systems were commonly used both in personal life and their coaching. In connection with the system activity, predominately using one-way communication, especially the study – methodic guidelines. Two-way communication, such as Internet e-learning courses, forums, webinars, etc. were used significantly less. Coaches do not use ICT in their direct coaching too often during training or a match, while particularly at the top level usually work on a computer with video. 

Keywords:  Information and Communication Technology (ICT), methodic – study guidelines, one-way communication, two-way communication
1 Introduction

The development of the coaching profession has recently increased its attention (Jansa, Dovalil 2009; Sekot 2006; Trudel, Gilbert 2006) and some results of empirical research have been published in this area (Jansa, Kovář 2008; Lavallee 2006).

    Our research focuses on the question of the use of Information and Communication Technologies (ICTs) in non-formal education and informal learning among coaches of handball.
The objective of this empirical research was to analyse specific forms and methods of the use of information technologies (websites, CD and DVD media, video channels, social network, electronic databases, computer programmes, smart phones, etc.) in non-formal education and informal learning among handball coaches.
   To the most frequently used sources belong materials of the union/federation websites, to the least used belong the paid sources, E-learning, webinars and video conferencing. This certainly corresponds to the offer, which is wide on the club/federation websites, on the contrary there is a minimum amount of paid sources and webinars or video conferencing, these are still not too much offered form of education. 

   We will present a detailed analysis comparing the use of information technologies among coaches of handball and other sports. For now, we do not register a wide use of newer technologies such as tablets and smart phones, handball coaches compared to other coaches use computers, tablets and smart phones at all monitored activities less.

2 Methodology

The research had two phases, a quantitative and a qualitative one.

In the period from January to July 2013 a questionnaire survey was carried out. We designed our own questionnaire which was used and distributed electronically through authorized persons by email or delivered personally in a printed form. The aim of the survey was to obtain an overview of selected aspects of the use of information technology in non-formal education and informal learning among coaches of different sports. 

3 Results
Representation of respondents in particular sport sectors is shown in Figure 1
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Figure 1: Representation of respondents in particular sport sectors.

Overall, there were 186 returned and completed questionnaires, the observed characteristics of the study sample are shown in the Figure 1. In the final section we will compare coaches of handball and other sport sectors, therefore the data of both samples are quantified separately. In both groups more coaches are men (handball 80 %, other 69 %). The strongest age group in both groups is 31 – 45 years (handball 48 %, other 51 %). The highest level of education achieved by coaches in both groups is secondary education (handball 62 %, other 51 %). 7 % of handball coaches against 21 % of other coaches reached higher education with sports focus university degree. Most respondents are B licensed (second class) - handball 48 %, other 46 %, just 12 % of handball coaches and 16 % of other sports coaches reached the highest license. The most handball coaches act as volunteers (59 %), while the others mostly act as semi-professionals (37 %). Coaches of handball mostly coach exclusively male groups (48 %), other coaches do mixed groups of males and females (44 %). A more detailed overview is given in Table 1.

   We are fully aware of the relatively low number of survey respondents, that is why we do not want to generalize the results of this survey to the entire group of coaches of handball and other sports in the Czech Republic and all the results are presented in percentage terms.

Table 1: Characteristics of the study sample (indicated in percentage, N = 186).

	 
	Computer
	Tablet
	Mobile phone

	 
	Handb.
	Other
	Handb.
	Other
	Handb.
	Other

	In preparation for a training unit
	70
	81
	5
	16
	7
	13

	During a training unit
	9
	13
	0
	8
	16
	15

	When evaluating a training unit
	38
	14
	2
	12
	2
	3

	In preparation for a match
	47
	54
	0
	9
	9
	10

	During a match
	14
	15
	0
	6
	2
	1

	Evaluating matches / races
	51
	58
	2
	7
	7
	3


In the second phase, three selected coaches were interviewed. Selection of trainers was deliberate, three experienced coaching personalities of handball were chosen, this was the most represented sector among respondents. Dušan Poloz – 2012/2013 Czech champion with a women's team DHK Baník Most, head coach of women's representation in Slovakia, Jaroslav Hudeček – men's national coach of the Czech Republic, Jana Hajžmanová – longtime coach of youth teams HC Baník Karvina (they became champions of the Czech Republic several times). The purpose of these interviews was to clarify opinions and attitudes on selected topics from the first phase.

Table 2: The use of different sources (indicated in percentage).

	 
	Handball
	Others

	 
	Yes
	No
	Yes
	No

	Methodical materials on the the Czech Federation website
	91
	5
	73
	21

	Methodical materials on foreign union websites
	49
	36
	48
	46

	Methodical materials on european federation website 
	33
	44
	38
	56

	Methodical materials on world federation website
	21
	46
	27
	65

	Video conference or webinar 
	12
	55
	10
	77

	E-learning courses 
	7
	58
	14
	78

	Online paid sources 
	5
	58
	6
	76


In the survey, coaches commented on the use of different information sources through ICT. They most often use methodological materials on the websites of National Federations. Handball coaches use these more (91 %) compared to other sports coaches (73 %). The second most commonly used are websites of other national associations (49 % handball coaches, 48 % other coaches) and then European sports federations websites (33 % of handball coaches, 38 % of other sports coaches). Modern forms of education and gaining information such as video conferencing and webinars, E-learning courses and online paid sources are used very little. A more detailed overview is given in Table 2.

   Handball coaches compared to other coaches use internet sources in foreign languages more than coaches of other sports. On the contrary handball coaches use internet sources in the English language less (42 %) compared to coaches of other sports (56 %) and also sources on a CD and a DVD are used less by handball coaches (41 % vs. 62 % of other coaches). However handball coaches use sources in German language more than others. 39 % of handball coaches use internet sources compared to 18 % of other sports coaches, sources on a CD and a DVD use 39 % of them compared to 25 % of other sports coaches. A more detailed overview is given in Table 3.

Table 3: The use of foreign sources (indicated in percentage).

	 
	English
	Slovak
	German
	Polish
	Other languages
	Sum

	 
	Handb.
	Other
	Handb.
	Other
	Handb.
	Other
	Handb.
	Other
	Handb.
	Other
	Handb.
	Other

	CD and DVD
	41
	62
	28
	35
	39
	25
	9
	1
	9
	6
	126
	129

	Internet sources
	42
	56
	40
	31
	39
	18
	14
	1
	4
	6
	139
	112


Table 4: The use of ICT in the work of coaches (indicated in percentage).

	                                                                                                            
	Computer
	Tablet
	Mobile phone

	 
	Handb.
	Other
	Handb.
	Other
	Handb.
	Other

	In preparation for a training unit
	70
	81
	5
	16
	7
	13

	During a training unit
	9
	13
	0
	8
	16
	15

	When evaluating a training unit
	38
	14
	2
	12
	2
	3

	In preparation for a match
	47
	54
	0
	9
	9
	10

	During a match
	14
	15
	0
	6
	2
	1

	Evaluating matches / races
	51
	58
	2
	7
	7
	3


Handball coaches express greater satisfaction with a range of methodological materials available on the internet and on a CD and a DVD. The offer of methodological materials on a CD and a DVD in Czech language is positively evaluated by 59 % of handball coaches and by 32 % negatively, compared to other sports coaches - only 46 % of a positive evaluation and 39 % of a negative one. Foreign sources are evaluated in a positive way by 60 % of handball coaches, in a negative way by 5% of them, 43% of other sports coaches evaluate positively and 32% negatively.

A computer is the most commonly used means of ICT in everyday practice by both groups of coaches. It is most used in a preparation for a training unit (used by 70 % of handball coaches and by 81 % of other coaches), when evaluating a match/race (51 % of handball coaches, 58 % of other coaches) and when preparing for a match (47 % of handball coaches, 54 % of other coaches). A computer is used the least during a training unit (9 % of handball coaches, 13 % of other coaches). The big difference is in the use of computers when evaluating a training unit – 38 % of handball coaches use it compared to 14% of coaches of other sports. Compared with computers, tablets are very little used and mobile phones even less. A more detailed overview is given in Table 4.
4 Discussion
The results of the survey showed the selected characteristics of the use of ICT in non-formal education and informal learning among handball coaches in the Czech Republic compared to other sports coaches. To the most frequently used sources belong materials of the union/federation websites, to the least used belong the paid sources, E-learning, webinars and video conferencing. This certainly corresponds to the offer, which is wide on the club/federation websites, on the contrary there is a minimum amount of paid sources and webinars or video conferencing, these are still not too much offered form of education. Three coaches who were interviewed, state various uses of information sources but all emphasize the strong influence of other coaches (especially club coaches or national teams coaches) for their own professional development.

   A large majority (70 %) of handball coaches use a computer in preparation for a training unit. Preparing for the training unit was widely discussed in interviews with three selected coaches and all of them do a written preparation for a training unit and usually use a variety of materials, including methodological CDs and DVDs or internet sources. It can be assumed that most of the 70 % above – mentioned coaches will act likewise. The use of computers directly during the game (stated by 14 % of respondents) belongs to the interesting data. None of the three selected coaches mentions the use of computers directly in a match. 

   The use of tablets, which are easier to handle and could also be used in training units, is not widespread yet. One of the interviewed coaches states this for example when he spoke about the coach in Norway, who showed a training exercise on a tablet to his players during a training unit, just before its own implementation.  He also states other examples of the sophistication in the use of ICT in Norway (eg. training diary guidance by broader national selected players in intranet, services for video editing of a match, an extensive range of methodological materials, etc.). It can also be expected a progressive use of mobile phones with a large computing power and plenty of features to use such as a camera, the ability to work with video but apparently there is a lack of appropriate applications to enable their wider use.

5 Conclusions

The results of the empirical survey showed the selected characteristics of the use of information technologies by sports coaches. Considering the extent of the research sample (186 respondents), the presented results cannot be generalized to the wide coaching population.

The research results show that there prevails satisfaction with available materials in the Czech language and in other languages with handball coaches. They most often work with English, Slovak and German from all foreign languages. With the exception of German they work with foreign language sources less than coaches of other sports. 91 % of them commonly use methodological materials on the Czech Handball Federation website which is on the contrary more than with other sports.

   A computer is the most often used means of ICT by handball coaches. However they use it less than other coaches in all the monitored activities, with the exception of the evaluation of training units. The use of tablets and mobile phones is still low so far.

    The article was funded by specific research project on FSpS MU No. 51 2120 – “The use of information technology in non-formal learning of sports coaches”.
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Abstract

In Bandura’s theory (1997, 2001), self-efficacy is the cognitive mechanism that mediates information on personal capacities to successfully execute necessary courses of action in a specific domain. It is theorized that self-efficacy belief influences motivation, affect and behaviour. Self-efficacy regarding motor activities has been widely investigated (Feltz, 1992) and represents a frame of reference to explain links between cognitive processes and physical performance (Colella & Morano, 2008). The purpose of the study was to verify the difference in physical self-efficacy (perceived) between gymnasts practicing sports at recreational level and gymnasts, however, which train at a competitive level.

   The Perceived Physical Ability Scale for Children by Colella (2008) was presented to a sample of 58 gymnasts, 29 practicing sports at recreational level and 29 practicing sports at competitive level in random selection, ranging in age from 8 to 10 years old. The items of the PPASC are: speed, ability, strength, rapidity, self-confidence and tiredness. They are structured in response scales having a 1- to 4-point format.
   Observing the results of the descriptive statistics in the whole sample it is obvious how the perceived physical abilities are very high in all items. The artistic gymnastic is a sport in which these aspects of physical abilities are trained specifically.

   The children say that they run fast (77 %), they are able to do difficult exercises (77%), their muscles are strong (68%) and move rapidly (71%).  Slightly lower values ​​are those related to self-confidence, the 48% say that they feel sure when they move but the 32% say that they feel somewhat insure when they move, and the value of energy, 50% say I don’t feel tired when I move, but the 25% say that they feel tired. The difference between the values of the two levels of gymnastic report in the competitive groups is higher in physical self-efficacy in all items than in the recreational group. 

   These data could suggest that the quantity of the trainings and, at the same time, the improvement of the quality of the performance increases the Perceived Physical Ability. The results of the test is particularly high and considering it globally, confirms that, in any case, the physical activities, even if only practiced as recreational activity, produces positive effects on the Perceived Physical Ability.

Keywords: Physical self-efficacy, Women’s artistic gymnastic, strength, speed,children.
1 Introduction

The success in sport competitions, as just stressed by Bandura (2000), is obtained by some abilities not only physical. The cognitive factors, have a fundamental functioning of both the development and the motor learning. Be resolute, work regularly and constantly, facing the difficulties and obstacles be determined, are basic aspects to the agonistic activity in all sporting activities. Without doubt the choice of a competitive level is mainly conditioned by the psycho-physical conditions of the athlete and by his personal motivation towards that sport, but it strongly influences on the performance and on the competitive results the sense of the perceived efficacy.

   In Bandura’s theory (1997, 2001), self-efficacy is the cognitive mechanism that mediates information on personal capacities to successfully execute necessary courses of action in a specific domain. 

   The self-efficacy is a particular function that changes on the strength of situation and influences the cognitive processes and the level and persistence of motivation and affective states.  According to this theory the perceived self-efficacy is strongly linked to motivation, affect and behaviour. If the athlete is certain to be able to obtain his aims with sacrifice and work, he will certainly have a greater motivation to train to reach the goals. 
   Self-efficacy regarding motor activities has been widely investigated. Feltz,(1983) has shown that it is mainly the recent experiences that influence the perception of effectiveness that the athlete perceives before the competition. Interesting studies have shown that there is a close relationship between physical activity and academic outcomes (Multon, Brown, Lent, 1991) and connection between cognitive processes and performance (Feltz, 1992).

   Other studies have demonstrated that exists a circular relation between self-efficacy and physical activity in which the first represents the factor that support the adhesion and the persistence to achieve the goal and the physical activity promote the perceived self-efficacy. In particular some researches have highlighted that in the meantime self-efficacy is both important and determinant, and a consequence of physical activity (McAuley & Blissmer, 2002).

   The purpose of this study is to verify the difference in physical self-efficacy (perceived) between children practicing sports at recreational level and children, however, which train at a competitive level in the women artistic gymnastic.

   The gymnastic is an individual sport in which the perceived self-efficacy plays an essential role to the acquisition of specific abilities that often require a strong motivation, courage and determination.

2 Methods 

Partecipants

The sample is composed by 58 random children , aged from 8 to 10 years, all female. 

They play artistic gymnastic and are members of Italian Gymnastic Federation (FGI). 

One group (n= 29) practices gymnastic at competitive level from three years and the other group (n=29) practices the same sport, but at recreational level from one or two years. 

The competitive group trains four days a week for two hours , whereas the recreational group trains only two day a week for one hour. The motor activities lessons are managed by gymnastic trainer selected by FGI in the both group.

Parents have been informed about this initiative through a written communication. They have signed the consent form for the use of personal data in accordance with the privacy policy.

Procedure

The test have been carried out in the last phase of competitive period, in which the competitive group is training the most important competition and the recreational group is preparing the final exhibition of the sport year.
   The tool used to analyse the Perceived Physical Ability is PPASC test (Colella,2008). It is a simply questionnaire structured in response scales having a 1- to 4-point format on the six items: speed, ability, strength, rapidity, self-confidence and tiredness. (Table 1)

A label is assigned to each point of the response scales to help children grasp the meaning of the items. The scores of the first item, for example, range from 1 (I run very slowly) to 4 (I run very fast). Children are required to think of themselves when playing, performing physical education exercises, or when involved in sporting activities. For each item, participants are asked to choose one of the four sentences best representing their personal feelings. Items 1, 3, and 5 are scored 1 to 4, whereas scores of items 2, 4, and 6 are reversed. 

High scores would indicate a high self-perception of physical ability, whereas low scores would reflect a low self-perception (Colella, Morano, 2008).

Table 1. Items of the Perceived Physical Ability Scale for Children (Colella, Morano, 2008).

	1
	I run very slowly

	I run slowly
	I run fast
	I run very fast

	2
	I am able to do very difficult exercises
	I am able to do difficult exercises
	I am able to do only easy exercises
	I am able to do

only very easy exercises

	3
	My muscles are very weak
	My muscles  are weak


	My muscles  are strong
	My muscles  are very strong

	4
	I move very rapidly


	I move rapidly
	I move slowly
	I move very slowly



	5
	I feel very insecure when I move
	I feel somewhat insecure when I move
	I feel sure when I move
	I feel very sure  when I move



	6
	I don’t feel tired at all when I move
	I don’t feel tired  when I move
	I feel tired when I move
	I feel very tired

when I move




3 Results

Data collection, treatment, and analysis were per- formed using Microsoft Ofﬁce Access and Excel 2010. Data for the whole sample were initially screened to determine the accuracy of data entry and to ascertain whether the assumption of normality of the distribution was met.

Descriptive statistics of the items and total score are reported in following figures.

In the fig.1 and fig.2 are highlighted the results in the separated groups: recreational level and competitive level; the fig. 3,4,5, 6,7,8 show the percentage value in the different items in the whole group by pie chart.
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Figure 1. Perceived Physical Ability in recreational level.
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Figure 2.  Perceived Physical Ability in competitive level.
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	Figure 3.  Speed in whole sample.
	Figure 4. Ability in whole sample.
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	Figure 5. Strenght in whole sample.

	Figure 6. Rapidity in whole sample.
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	Figure 7. Self-confidence in whole sample.

	Figure 8. Energy in whole sample.



4 Discussion and Conclusion

Comparing the results of two groups (fig. 1, fig.2) is obvious a higher values in the competitive group rather than recreational group. So, observing the figure n.2 is clear that in the items speed, ability, strength and rapidity, of the competitive group, the lower range (1= light blue) and the range 2 (red) are never present or almost never. These four items highlight only the positive values.

    Self-confidence and energy in both groups are  lower in comparison with the other items, even though these are positive value. These results could depend on the feature of the gymnastic because the self-confidence and the energy are two particular aspect of this sport.

Many difficult are very dangerous and, at same time, require so much energy.

In both group the higher range in every items is the range 3. These results show the awareness that you can still improve to reach the best perception in the various aspects of the physical activity.

    The figures that analyses the whole group of gymnasts underline that the first four items are very high, equal or greater than the 70%, and the items of self-confidence and energy are about of 50%. 

These values confirm that probably:

· the artistic gymnastic is a sport that requires a high value of perceived self-efficacy  and therefore a predisposition towards anything that is difficult and dangerous to do;

· the choice of the artistic gymnastic as sport, is in itself a selection because such a sport is not suitable for young girls who have a low perception of self- efficacy.;

· Self-confidence and energy are the aspects that in the artistic gymnastic, in particular in the competitive level are strongly stimulate and stressed.

· The artistic gymnastic, mainly at competitive level, promotes and increases the self-efficacy.

Analyzing critically the research we can state that for a better investigation it could be better to enlarge the research to a wider group and to another sport, both individual and team sports.

Future research should investigate the relationship between the Perceived Physical Ability Scale for Children and several measures of performance including physical capabilities and motor skills, as well as results of academic outcomes.
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Abstract

The research, which this post is based on, is focused on examining of the specific of the physical education teachers. The aim of this paper is to present partial results of quantitative research focused on factors complaining the physical education teachers´ work of. The factors were examined in several areas - occupational health conditions, physical stress, psychological stress, and the school team.

   The questionnaire was assembled on the basis of the search by Voltmann-Hummes (2008), who examined the burden of PE teachers and their ability to overcome it. The basis of database of PE teachers was the list of basic schools in the Czech Republic. From each region, casually 15 schools were chosen; it means 210 schools in total. The research was attended by 136 teachers, thereof 72 women and 64 men. Ages ranged between 24 and 66 years, the system ensured anonymity.

   Based on the evaluation of data, it was found out that the greatest burden for a teacher of physical education is pupils themselves, specifically their lack of motivation to do some exercises. The problem was the reluctance of students to move and non-practicing pupils who disrupt the course of a lesson. These results confirm other authors (e.g., Wong and Louie, 2002, Woods, 2008). Other stressful factors were found to be less important and are a bit average rating.

The data were compared to the data of the author of the original questionnaire, interpreted and discussed with regard to the realities in Czech schools. The obtained data were also compared with the results of the research authors who dealt with the stress in various areas as Kemeny (1998), König (2004), Rohnstock (2000) and the others. 

Keywords: PE teacher, burden, approach of teaching, physic stress, psychological stress

1 Introduction
The teaching profession attracts number of experts (eg, Berliner, 1993; Lukas, 2007, Průcha, 2002, Šimoník, 1994), and it even seems that teaching is one of the most common topics of educational researches. Already considerably less research attention is paid to physical education teachers, whose work in school is undoubtedly special (Blahutková et al., 2005), especially in relation to physical activities, the school climate or health school and all its stakeholders. Teaching physical education includes a number of specific projects and activities, eg. frequent trips outside school, pupils' motivation to physical activities, different concept of teaching, etc. Many authors even write about the obstacles restricting their fundamental mission - teaching and educating of students (Green, 1998, Wong and Louie, 2002).

Concerning this, the article described particular burdening and aggravating factors of PE teachers´ work, which we studied in several areas. Occupational health conditions, physical stress, psychological stress, and the school team.
2 Methods and Results

2.1 The specifics of physical education teachers
For a description of the characteristics and specificities of teaching physical education, we chose a combination of quantitative and qualitative research. In the first phase of the research, the questionnaire was used, which was inspired by research Voltmann-Hummes (2008), who examined the burden of physical education teachers and their ability to cope with it. This research compares the burden on the teachers of different types of schools - elementary, grammar school, vocational school, etc. We focused only on secondary schools, because of the framework form of teaching content (as RVP) and differentiation of teachers at secondary schools according to the subjects taught.

   Our questionnaire consisted of four parts, which were aimed at self-physical education teachers, teaching approaches, and load support. Total number of items in the questionnaire was 105. For the purposes of this post, only those items that relate to the issues discussed burdens physical education teacher in physical education classes in primary schools were selected from the questionnaire and processing.

   The respondents were teachers of physical education of the second degree in Czech primary schools. The basis for the research group was a list of primary schools in the Czech Republic available on the website of the Ministry of Education, Youth and Sports (www.msmt.cz), which was selected randomly using the Microsoft Office (http://office.microsoft. com/cs-cz/excel-help/nahcislo-HP005209229.aspx). It was worked with 15 schools from each region, 210 schools in total. The management of these schools were sent a link to a website with a request PE teacher to fill in a questionnaire. We therefore accurate capture of how many PE teachers in this way we actually talked to. Sampling was not limited by the experience in the profession or by the size of the school.

   The total number of completed questionnaires completely settled at number 136.

2.2 Characteristics of the research group 
In terms of gender, the group of 72 women and 64 men, which clearly indicates a different gender distribution among physical education teachers and teachers of other subjects than describes Jůva (Lazarová, 2011). We do not take into account potential increased willingness of men to participate in surveys, which, as we know, has not been proven yet. 

   The age of respondents ranged from 24 to 66 years, with an average age of 42.6 years. The highest number of respondents aged 31-40 (29 %); the dominant age is 33 years (8 persons). Similarly, research Voltmann-Hummes confirms the high frequency of teachers in the file aged 31-40 years (25.6 %). From this perspective, our files are comparable.

   The highest number of respondents - teaches at schools less than 5 years and the average length of experience in the investigation file is 17.3 years. It is obvious that the results obtained may be influenced by the relatively high number of respondents with minimal practice. On the other hand, it can be assumed that even after less than 5 years of practice, respondents are able to identify risks of their work.

   In terms of subject combinations, only 11 teachers who were asked, taught physical education as the only subject, 92 % of teachers teach also second or third subject. Mostly it is geography, followed mainly by science subjects such as mathematics, IT education, or biology.

2.3 Stressors of physical education teachers
On the professional burden in the questionnaire, we asked about eighteen items. Items were divided into the above-mentioned groups representing the burden physical education teacher. For all items, we used a Likert scale. It means that the number 1 corresponds to the statement “not burdensome” and the number 6 represents “very burdensome “. Respondents could answer “I cannot judge it” by the number 0.
    Based on the evaluation of the data, we found that the burden of physical education teachers is not significant and the results are closer to the average rating. (Load Index - overall average of all items focused on the evaluation of load = 2.8). As the most stressful factor consider physical education teachers low motivation of students to engage in physical education classes (3.61) and noise (3.45) and administration (3.43) the most stressful. See the table 1.

Table 1. Burdensome factors.

	Burdensome factors 
	average  value 

	Low motivation of students to engage in PE (unwillingness of students, pupils nonpracticing)
	3.61

	Noise
	3.45

	Administrative activities 
	3.43

	Increased risk of accidents during the PE
	3.26

	Number of pupils in lessons 
	3.10

	Lack of sports equipment 
	3.07

	Differences in ability of pupils it the class
	2.90

	Preparing and tidying up of tools 
	2.84

	Other climatic conditions of sports fields (smell, cold, drafts, light) 
	2.72

	Working with time (after-school activities - sports events, school trips, etc.)
	2.69


Research suggests that from a gender perspective teacher-women consider significant burden on low-students' motivation to exercise in physical education classes. Equally significant difference is also by the length of praxis of teachers. From this point of view, greater burden is seen by teachers with experience more than 20 years.
2.4 Occupational health conditions
To the occupational health conditions we have included noise, which is one of the basic factors of physical deterioration of physical education teachers. It is caused by poor acoustics and poor sound insulation. High noise exposure leads to hearing disorders, headaches, migraines and other psychosomatic problems. König (2004) compares the noise at sport places with noise during breaks at school. Research suggests that the noise is one of the most burdensome factors for physical education teacher.

Spatial conditions of gyms and other sport places are not only problematic in terms of noise. According to Voltmann–Hummes (2008) contributes the number of students in the classroom, inadequate and obsolete equipment or poor climate to health impairments of teachers. Physical education teachers-women identified the lack of sports facilities as more burdensome compared to teachers-men. Probably due to a different approach to teaching physical education of men and women, where men prefer more ball games with a minimum of necessary tools and women prefer gymnastic elements that imply the use of more equipment.

2.5 Physical stress
Attention is also paid to physical stress, such as performing curriculum, preparing sport equipment or providing a help to pupils that may be particularly crucial for older teachers. However, in all surveyed areas there is slightly increased value by teachers under thirty years of their age. The reason may be eg. modern approach of younger teachers who use more of new tools or their own passion for physical activity.

   Demonstration is a common educational practice used to clarify knowledge for students. It is most often used in conjunction with verbal explanations, and occasionally with tactile guidance. Demonstration can serve to explain or reinforce psychomotor skills, cognitive concepts and socio – affective behaviors. Physical educators seem to be particularly fond of using demonstrations. Perhaps this is because so many skills in physical education require specific movement patterns which can be communicated effectively through demonstration (Holst, 1997).

   Physical education teachers should have a good physical condition also for preparing sport equipment especially for younger pupils. When physical education teachers perform new curriculum they have to have sufficient dexterity and physical strength to provide a help for preventing injuries of pupils.

2.6 School team
Another area that we focused on is the school team. Queries related to perceived burden from other teachers and the school management. Research suggests that teachers-women feel more strongly the lack of feedback from the school management. Conversely, below average are answers related to feeling of isolation from other teachers.

   Many authors (eg. Hutchins and Macdonald, 1993, Williams and Williamson, 1998) describe the perceived lack burden of beginning teachers of physical education. They talk about the lack of support from colleagues and school management. It has to do with the overall marginality of the subject and the first entry into practice. 

   Most often teachers describe significant weaknesses in teamwork and the related lack of implementation of the tasks assigned by the school management. Much more consistency they feel in class among pupils (Schröder and Schmitt, 1988, Friedman, 1991).
2.7 Psychological stress
The research results confirm the emotional intensity of inactive students with physical education teachers. Wong and Louie (2002) identified the lack of movement skills of students and their negative attitude to the subject of physical education as well as the area most stressful job as a teacher of physical education. For students, this course is not so important and it is more difficult for teachers to motivate students to actively participate in the lesson. No practicing students give little attention and distract them in class. It is difficult for them to distinguish indifference and laziness from the real health problems (Woods, 2008). The teacher has another group of people who have to enter some work.

   The research results confirm that teachers over sixty years, it is difficult to cope with the lack of motivation of students. This can be interpreted to mean that older teachers are often struggling to cope with declining pupil motivation in general (Lazarová, 2011). Macdonald (1995, 1999) also confirms frustration by teachers caused by lack motivation and cooperation of students.

   The mental health problems can include an increased risk of injury in physical education classes. Accidents at the school include a larger proportion of all injuries in sport (Kemeny, 1988). According to Rohnstock (2000) are from a health point of view more accidents than to overtraining, which contributes to maintaining frequent injuries of students in physical education classes. This increases demands on the teacher's attention. As previously mentioned, teachers this kind of mental stress considered to be relatively burdensome.
3 Discussion

In comparison with the results Voltmann-Hummes (to take into account only the results of relating to primary schools - Hauptschule) it should be noted that Czech teachers seem to perceive the risk of pupils as significantly burdening factor in contrast to German research. According to research Voltmann–Hummes, German teachers see as significantly stressful factors such as noise, poor acoustics, the number of students, etc. This poses the question as relating to differences in equipment of workplaces, organization, training, the number of pupils in Czech and German environment.

   It should be noted that the most stressful factor is the perceived lack of motivation of students for teaching in general. It seems that the load of the PE teachers has been complicated by increasingly media- mentioned reluctance of children to movement and sports in recent years.
   Related to the low motivation of pupils we can talk about serious disciplinary problems that often occur during physical education lessons than in traditional ones. According to some authors (Barth, 1995, Wurzel, 1995, Scherler, 2000), this is due to the lighting in the games or team work during gymnastic activities. Some students are striving to emulate their role models and then it is difficult to manage impulsivity of students.

   It also seems that an important burden factor of physical education teachers is noise, which is confirmed by Czech and German research. Research Voltmann–Hummes (2008) puts this aspect even in first place for teachers of all types of surveyed schools.

    To the occupational health conditions we have included the problem of outdated or damaged equipment. A study conducted in Switzerland in 2005 tells to public problem with such sports equipment that may pose a risk of injury. Withal are these devices obsolete and in many cases do not correspond to current trends in teaching physical education. Financing of repairs or acquiring new equipment, however, is rarely the subject of allocation of funds to schools (Voltmann-Hummes, 2008).

   If we talk about hygienic conditions, Escher stated, that a greater burden perceive younger teachers. However this fact has not been proven by our research (Voltmann - Hummes, 2008).

   Although it may seem that regular physical activity has a positive effect against stress symptoms and reactions it can cause at the same time with increasing age, and in excess, serious health problems (Heim and Gerlach, 1998). There is required that physical education teachers should have a certain level of physical fitness throughout their career, which they need to educate pupils, providing a help and moving with the space-consuming tools (Decker, 1998, König, 2004). The specific part of physical education teacher activity is active participation in skiing and other courses. Especially for older teachers, it means to keep fit and manage these sports with a high degree of intensity (Scherer and Schüssler, 1983). Garske and Holtz (1985) confirm the high demands on the physical stress of physical education teachers, which are much higher than in other subjects.

   Research conducted in Sweden shows that teachers are leaving the profession around 40 years of age. Usually it is caused by the health problems that have incurred during professional career of physical education teacher. Only a fifth of teachers are still working in the field also in the age of 60 (Sandmark, 2000).

   Noteworthy, it is also the burden applied to the obligation to pursue the administrative actions, but this is a factor that teachers generally perceived as very burdensome.

4 Conclusions
Monitoring of load in the teaching profession in recent years has become the centre of attention of number of studies in the Czech Republic and abroad (Řehulka, 2005, Paulík, 2011). Questions are about the burden of physical education teachers, who can be expected by specific load factors. Partial results of our research in the Czech environment suggest some similarity with German research, which has become the basis of our research. Our next research steps will aim to further understanding of the specifics of teaching physical education in general, using qualitative methods - interviews with physical education teachers.

   We believe that qualitative probes will help us to probe deeper insight into the profession of teaching physical education and to identify the sources of occupational stress.
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Abstract

Research is increasingly showing that the brains of people who know two or more languages are different from those who know just one – and those differences are all for better. (Kluger, J. ,Times Magazine 2013). Multilingual people, studies show, are better at reasoning, at multitasking, at grasping and reconciling conflicting ideas. A bilingual brain is proving to be more flexible and more resourceful. Gregg Roberts, a language–immersion specialist with the Utah State Office of Education, says, “Monolingualism is the illiteracy of the 21st century”, (Kluger, J. ,Times Magazine 2013).

   This preliminary project would demonstrate that acquiring a second language for children is possible through an alternative teaching proposal that integrates body into the natural language acquisition process thanks to a new didactic method fun and exciting which stimulates children to consider the second language more friendly and less hostile.

The groups we are going to consider attend the last year of the infant school, they come from different schools, the first group, (the random group) attends regularly at school, traditional frontal lessons of the second language (L2), two hours a week; the second group, (experimental group) doesn’t learn the second language at school but will start our experimental programme which allows them to acquire the second language through routine movements during the gymnastic hours for one hour a week. In this way children start to decode the language and slowly become confident with it. This method consider that teaching the second language will become more difficult as children grow, and grow their ability to the movements: as movements become more complicated so will the vocabulary become more complex (Doron, H. ready-steady-move 2007-2013).

    Starting from this preliminary study we would demonstrate that the experimental group, compared to the random group, even if exposed to the second language one hour a week less than the random group, will be able to remember and perform routine movements if exposed to the second language and imitating the teacher: smiling, laughing, turning around, walking, reaching, sitting, running, and so forth. This methodology will be more efficient than a traditional teaching lesson because children will learn naturally and in their natural environment. Dr. Asher calls this "a language-body conversation" because the parent/teacher speaks and the infant answers with a physical response; in this case the teacher gets immediate feedback that the children understand when they give an appropriate physical response (Kovács, J. 2010).
   To conclude, we must consider that children are happy when they can play, move and sing, all better if these activities are combined. There is a saying that a child does not do what he has learnt, but rather the contrary: he learns what he has already done (Kovács, J. 2010). That’s why in early language acquisition, activities linked with movements, competitions, dance and group games are very important. All these need time to develop receptive skills (understanding based on listening) before the productive use of the language appears (Kovacs J. 2010).

For the future we would refine the method, consider a wider group of children and of different ages, and experiment the natural language acquisition also in specific motor disciplines.

Keywords: (L2)second language, natural acquisition, routine movements, Total Physical Response.

1 Introduction 

Our brain is the most complex of all our organs: the seat of consciousness, it is also tasked with controlling every system of the body from the involuntary beating of the heart to the deliberate movements of the arms and legs (Doron, H. ready-steady-move 2007-2013). The brain can be seen as a super-sense or sensory motor. The brain is much like a computer and its functions are all well organized. The brain structure is very complex and articulated, the largest part is called cerebrum and one of its function is memory, it is divided into two hemispheres that look symmetrical but they are slightly different (www.serendip.brynmawr.edu). 

   The right hemisphere is the seat of emotions and intuition and it can be stimulated through music, songs and exercises that involve paying attention to timing, acting, stories, etc….

The left side is the house of logical skills such as math, language and speech, its functions can be developed by movements that use spatial memory, hand-eye coordination or exercises that involve hand gestures. 

   Each hemisphere of the brain is responsible for the motor control on the opposite side of the body, so all the activities which children will do through our preliminary project are going to stimulate both left- and right-side brain functions, combining a language-learning element with the physical routines.

    Our preliminary project wants to develop the natural acquisition of the second language through routine movements to help children to grow better in coordination and to encourage bilateral neural connections.

2 Methods
We think to work with a sample of 40 children, all children attend the last year of infant school. They belong to two different groups and school, the first group, the random group attends regularly the second language (L2) at school but through traditional frontal lessons, two hours a week. The second group, our experimental one doesn’t learn the second language at school but will start the experimental program that allows them to acquire the second language through routine movements during the weekly gymnastic hour. We want to specify that the two groups will learn the same vocabulary and the grammar but into two different ways.  Our experimental group will be submitted to the teacher’s instructions in English language during physical education hour twice a week, while the random group will learn English always in their classroom.

   During the experimental lessons teacher will make instructions in English and children will imitate him soon after, doing the action and repeating the words. In this way the group that will undergo the training start to decode the language and slowly become confident with it. Lesson after lesson children will understand well what the teacher says and they will do the physical exercises without to watch him, but repeating and making alone the movement. The language will become more and more complicated and so the physical exercises too. So at the end of the school and of our program children will have a very rich English vocabulary that they well understand and that they can appropriately use too. The process of this training will be very fun and stimulating. At the end of the training we will go to compare the two groups, on one side the random group which have studied English in a traditional way and on the other side the our experimental group.

2.1 Procedure
We will start to say that our programme will be divided into three phases: the first one is the easiest during which the teacher will teach only some movements like: jump, hop, skip, run, walk, sit, lay, crawl, touch, breath, climb, etc…and adjectives: fast, slow, etc… during the second phase the teacher will put together the movements, the adjectives and some of the name of the tools they use, like: hula-hoop, rope, ball, bawling pin, etc… focusing on their characteristics too: the big ball, the red bawling pin, the large hula hoop, the long rope, etc... During the third and last phase the teacher will put together all the vocabulary used associating it with the preposition and some other words which he can really show to them: floor, wall, basket, door, bench, ladder, etc. and give more complicated instructions, for example: sit on the floor! Hop in the large hula-hoop! Run fast and touch the white wall! Breath slow! Climb on the gymnastic ladder! Etc…

By our preliminary studies we can formulate two programmes to which children belonging to the experimental group will be submitted: 

2.2 Movement Program

· Engage in moderate to vigorous exercise

· Encourage proper body relaxation through breathing and stretching

· Practice coordination, flexibility, balance and strength

· Explore body awareness through varied movements

· Develop an awareness of personal and group space

· Improve the sense of rhythm

2.3 Language Program

· Increase children’s confidence in their ability to learn and speak a second language

· Introduce basic target language vocabulary in a wide range of subjects

· Expose children to target language phonetics, to encourage proper accent

· Demonstrate the target language directly, rather than by translation (Doron, H. ready-steady-move 2007-2013)

3 Discussion and conclusions

We will get immediate oral feedback that is the child understood when children give back an appropriate physical response, using the Asher’s strategy of the Total Physical Response. This approach has some similarity to how children seem to learn their first language. The strategy of the total physical response is to have the students listen to a command in a foreign language and immediately obey with a physical action (Asher J.J. 1969). Students learn a foreign language by physical performing actions based first on the commands the instructors gives and then, later on, on the command of the another students too (Asher.J.J. 2003). So after one year the two groups will be compared simply making question and let them to choose the answer they prefer.  We would demonstrate that our experimental group will obtain three main benefits compared to the random group: a basic fitness through a fun movement routine; a good language learning; and self-confidence. By combining these three, we will create a unique learning environment that will stimulate the mind and body together (D. H. 2007-2013).
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Abstract

Work is based on two pairs of case studies; the first pair is focused on an analysis of the internal political function of sport and the second pair is focused on the external political function of sport. All of the case studies will be applied to national teams as well as club sports. In the first two cases, we will analyze the internal role of sport in two different situations; in former Yugoslavia in the early nineties and also in Spain. We will analyze their separatist crises and the various possibilities of solving these crises through sport. In the other two cases we will present two situations, which will demonstrate the political effect of sport from an international point of view. In the first case we will examine the fate of the Czechoslovakian athletes in the late sixties and their attitudes toward competition with the former Soviet Union. The second case will be devote to the former Soviet states that through sport either gradually gained prestige in the international sphere or vice versa incurred losses, as was the case for Russia. The aim of this work is to show how sport can shape the political situation both outside of the borders as well as within a country. The primary method used was historical analysis of sports as well as analysis of the internal political situation in countries described and their international position in the given geopolitical situation. 
   In the first example of the former Yugoslavia it is clearly visible how clubs sports as well as national-level sports started the whole process of disintegration of the country and helped establish the newly formed country. The second case takes us into a completely different situation in Spain where sport is supposed to be instrumental in keeping together this multinational kingdom. The second part outlines the issue of the political function of sport internationally. The first case is Czechoslovakia, where hockey fights with the Soviet Union became a powerful ventilation of resistance to the usurper, despite the ruling communist elite. In the second example analyzes the example of Russia and its retreat from the sporting glory after the collapse of the Soviet Union and the need for rebirth of sporting achievements as a political promotion of the country. 

   The results are mainly a description of the structure of sporting events and their subsequent impacts on the happenings both inside and outside of a country and its appearance in front of other states.
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1 Introduction

Direct connection of sport and politics is not a novelty in a theoretical sociological research. Sport has been used several times for political purposes since the establishment of modern sport, whether we are talking about the period of totalitarian governments in thirties and forties, through the Cold War to the current sports geopolitical struggle where political and economic goals blend together (Coakley, 2001). The aim of this article is to analyze case studies of the political functions of sport and the impact of sporting successes or failures on the population of the country and the related political situation.
For a better understanding, we should clarify the general issues level at the very beginning. It is necessary to note that all stems from the viewer's interest in sports. Sport enters wider social awareness in the form of spectatorship. It becomes part of mass culture and creates the preconditions for its economic and political use. On the other hand, it is possible to observe other forms of social responses in particular in case of success. It is a formative influence, which shows that major sporting achievements have helped to shape the attitude of population to the sport as a social phenomenon. In such cases, especially sporting success reinforces the sense of social belonging and stimulates the experience of sharing success.
In addition, we can observe the effect of success in major sporting events like the Olympics or world championships in major sports, especially on children and youth, which is modified by their attitude to the sport as possible sphere of active operation. Sports practice demonstrates an increased interest in sports which achieved success in such an important competition. Prevailing attitude in immediate social surroundings and socially created conditions for the development of evoked interest decide whether the interest is episodic or long-term. We should also list some arguments to defend the direct intervention of government in sports as well as arguments defending association of government and the national sphere of professional sports.
Arguments for the relation of sport as a factor of forming the nation by Professor Grant Jarvie:
· Sport is a form of cultural nationalism

· Sport is a substitute for political nationalism

· Sport can contribute to ethnic as well as civic forms of rationality, many of them can be fictitious, alleged or selective

· Sport helps with the process of national recognition

· Sport provides a safe way to express emotions for a frustrated societies or nations

· Sport helps to build national identity and patriotism

· Nowadays the denial of national sports represents bestowed national sentiment in specific sports clubs such as FC Barcelona

· National support for sport was a natural reaction against the pressure to create a global, internationalist sport

· Sport contributes to build national consciousness (Jarvie, 2005, p. 114)


For completeness we add the view of Jay Maguire who claims that the recent transformation of nations has also been affected by sport which has been used as a tool for integration and mediated acceleration of the building of the nation. Here are a few comments on this topic:
· Sport is inherently conservative and helps to consolidate officiality of the state, nationalism and patriotism

· Sport has some natural properties and may become a potential instrument of national unity and integration

· Sport contributes to specific political struggles, some of which are closely connected to nationalist politics and populist nationalist struggles

· Sport is often involved in the process of nationalism as a natural response to the development of dependence and instability

· Sport contributes to the search for identity, which can manifest itself in mythology, national legends and the public exhibition of national flags as well as presentation of the national anthem (Maguire, 2002, 2005)


One of the most important social aspects of success in sports is a promotional effect resulting from the attraction of major sporting events for the predominant part of the population that is due to the geographic location and tradition of the sport in the country. Due to this attractiveness, information of sports successes or failures is spreading and being experienced in the places where other type information is difficult to enforce. The reality is perceived and socially accepted with the effort to use it on a local and national level. It uses the undeniable fact that the peak performance and success cannot be achieved without social and economic support at the local and national level. Sporting achievements and information about them are the undisputed socio-political charge. Sporting achievements were in different historical periods associated with the opportunity to present the successful social and economic systems within which the successful athletes lived (Slepičková, 2010, p. 142). Sporting successes in particular have their social dimension with differentiated meanings to different social subsystems. These successes are part of social life, which often has political implications at national and international level. Major sporting events, which are among the world's most watched events, can serve as an example. Success in these sports competitions is published as the "national interest" and it is given widespread attention in the media. It is subject of interest to the political sphere as well as representatives of the state. Thus we return to the question of why the state needs such promotion. What is the predictive value result when economically backward state defeats more advanced state or when the state with smaller expanse defeats the state with much larger expanse? Does that indicate that the country has better system of physical education or perhaps that one nation is more physically developed? These mechanisms relate rather to the field of international relations, the internal political situation is different.
If we focus on the framework of national political events when sporting success spontaneously influenced political events, it is often quoted the case of trying to force "political coup" in Constantinople in 532. The stimuli were the successes and failures of individual stalls in the chariot races. These stables were an expression of the effort to present specific groups with the interest of a club with a link to the power structure of the society (Slepičková, 2010, p. 142). This event demonstrates, although dated to the sixth century, how significant was the influence of actual sporting successes or failures, when the audience was spontaneously experiencing the socio-political events in each polity. The significance of the impact of sports success on politics is limited by the overall economic and political situation in individual countries. It may trigger potential changes in the politically unstable situation.
Most of the sporting success in politics is purposefully used to increase political interference prerequisite for achieving it. Example is the situation before the World Cup in Italy in 1934. Immediately prior to the start of the championships two South American players were granted citizenship on the direct intervention of Mussolini. The subsequent success was presented as a success of the political system, which has become a top representative (Slepičková, 2010, p. 143). In this match in Rome the home team defeated Czechoslovakia and the championship foreshadowed Olympic Games in Berlin two years later (Cuhra, 2006, p 55). A similar example, like naturalized Italian football players, happened at the 1936 Winter Olympics in Garmisch-Partenkirchen, where the winning team of Great Britain was formed by the majority of players participating for Canada in the past. Again we could say that Great Britain wanted to shine before its nation and strengthen its position as colonizer while showing the Germans their superior athletic abilities (Canadian Olympic Team, 2013). Although these two examples are more related to the other delicate issue - multiculturalism in sport.
The situation that took place before and during the football World Cup held in Argentina in 1978 was undoubtedly interesting. The success of the home team was considered "the national interest" by representatives of the state that could help to calm the political situation including covering up the persecution of the opponents of regime. Thousands of people have disappeared in Argentina at that time. Political intervention also took place to ensure the success of the home team. Before the match with a team of Peru (which home team had to win with high enough difference), state financial loan and also food aid were promised to Peru. Considerable victory in this match (6:0 for Argentina) was presented as a success of the politics of the ruling military dictatorship by the local media as well as by political leaders. Dictator Francisco Franco used the successes of Real Madrid on the international football scene in the same way - for the presentation of his political regime and also as an example of the success of his government in the field of sport (Budd, 2004, p. 43). In this context, we must also recall the situation in socialist Hungary, who boasted to incredible sports results. Hungary was called a “sports nation” and society accustomed to the outstanding achievements. The state of society has also been instrumental in easing local political situation. However, sporting achievements in this country reflected the marginalization of physical health of its citizens, who were in many cases strangers to the active sport (Gál, 2011, p. 67).
Athlete's successes in former Czechoslovakia were given the same significance like it was in Hungary. The success of the existing political system (e.g. success of Emil Zátopek at the Olympics). Sporting achievements and their connection to the existing socio-economic system were used to enhance the emotional experience of population with a successful athlete, sports team as a representative of the state or political system. Within the limits allowed by the ruling elites in socialist countries, sport became an important and legitimate source of national identity. Suddenly, a public space where national symbols could be openly displayed and people could openly express their national aspirations without political consequences was available in the socialist system (Gál, 2011, p 74). However, that did apply only in certain cases, as mentioned below.
It is worth noting that while the sporting successes of the state were emphasized as a success of political leaders themselves, sporting failures were on the other hand criticized as a failure of individual or sporting organizations with the effort to distance from it. These failures often lead to subsequent punishment for unsuccessful athletes (e.g. cyclist Jan Veselý after the surrender of the Peace Race, and Czechoslovak football team after the failure at the World Championships in Mexico). Regardless of how real were the performance objectives for athletes. (Slepičková, 2010, p. 145)
In addition to these rather national impact successes or failures in sports, it is possible to observe their international context. George Orwell said that the rivalry of national representations is a war without shooting (Kobiela, 2011, p 87). Therefore it cannot omit some rather episodic impact of international sporting success to the relationship of two states, which have fought so-called Soccer War between Honduras and El Salvador in the late sixties of the twentieth century. On which we can observe the involved audience and its reaction to the success or failure of one or the other team during, and after the match. This has helped various official and unofficial benchmarking and scoring earned achievements.
For example, the Olympic Games were scored by the rank earned. Media presented a comparison of each country in the numbers of medals and points, which was later used in the various states in socio-political level, as well as in relation to the interpretation of existing social system (Slepičková, 2010, p. 145). Country rankings in the Olympic Games became a prestigious matter, especially after the introduction of the Soviet Union to the field of international sport in 1952 Olympic Games in Helsinki. In informal classification Soviet Union earned the same number of points as the USA athletes (494) which was a big surprise. Sport has become a prestigious political matter. (Kössl, 1995, p 80). It is necessary to recall the great struggle of Western and Eastern bloc, which unleashed right after a massive arrival of athletes of the Soviet Union at the Helsinki Olympics. However, we could note that the increasing successes of athletes from socialist countries often formed adoration monographs, such as publications "Na stupních vítězů" (English – “On the Podium”) as a triumph of socialist sport. The driving force were the extraordinary results of athletes from socialist countries at the Olympic Games in Montreal (which were held on the North American continent) and being interpreted as the absolute defeat of the capitalist sport (“Na stupních vítězů”, 1980).
2 Methods
For the purposes of this paper we will be working with two pairs of case studies with content similarity. We will mainly point out historical context where sports and political interests have directly intertwined and what was the direct influence of reported events per capita of the country and the consequences of the problem. In the first part, which will focus on political effects on sports within the country, we will discuss national struggle within the former Yugoslavia and Spain. In the first case we will analyze how the sport helped to collapse Federal Republic of Yugoslavia. In the case of Spain, by contrast, will be demonstrated how sport can become the tool to suppress separatist efforts. In the second part of this paper we will present countries gaining or losing prestige before its inhabitants or the whole world via international sporting rivalry. The first analysis will be given to the former Czechoslovakia and its hockey duels with the Soviet Union and so called Kozakiewicz gesture. Closing topic of this paper will be describing the collapse of the Soviet Union and its sports and political consequences.
3 Results

3.1 The collapse of the former Yugoslavia and the forming of Croatia and other countries of the FRY through their sporting achievements.

In relation to the fall of the Iron Curtain and the end of the Cold War we commemorate the fate of the newly formed European countries. The division of the Federal Republic of Yugoslavia was probably most problematic. After the fall of the Iron Curtain nations united in this republic started to claim independence. Year 1992 was especially crucial in sports events. Three straight major sports events - the Winter and Summer Olympics and the European Football Championship were held. Countries of Croatia and Slovenia already represented themselves independently at the Winter Olympics in Albertville. Bosnia and Herzegovina, Montenegro and Serbia remained under the auspices of Yugoslavia. Macedonia, although already independent, did not participate in the games. Bosnia and Herzegovina had independent representation at the Summer Olympics in Barcelona. Serbia, Montenegro and Macedonia performed together under the name "Independent Olympic Participant". Macedonia was the first individual Olympic representation in the 1996 Olympics in Atlanta, Montenegro and separated Serbia in 2010 at the Olympics in Vancouver. Quite a controversy arose at the European Football Championship in Sweden in 1992, where was the national team of the former Yugoslavia excluded from the final tournament. This representation was also in the same year prevented from playing qualification for the final tournament of the World Cup in the United States in 1994. The reason was also the military conflict.
The most problematic and the most significant was the separation of Croatian representation of Yugoslavian, which lead to violent conflicts. Riots already took place in 1990, between fans of Dinamo Zagreb (Croatian) and Crvena Zvezda Beograd (Yugoslavian). This moment is by some Croats considered as the beginning of the War of Independence. Football player Zvonimir Boban became a hero when he assaulted a police officer who tried to pacify the rampaging fans of Dinamo (Kuper, 2007). Croatian players still officially belonged to the Yugoslavian representation until 1991, where they still experienced relatively successful performance at the World Cup in 1990 in Italy. However, just before this championship, Croatian fans booed the Yugoslavian team during the national anthem during the final pre-match in Zagreb. Big riots also took place in Split in autumn 1990, during the match between the local team Hajduk Split and Partizan Beograd. A group of fans got on the field and tore the Yugoslavian flag. The match was suspended thanks to this incident. FIFA officially recognized the Croatian national football team in 1992, although the team itself already played the first international match with the USA in autumn, 1990.
International sport has played an important role in the formation and establishment of an independent Croatian state in a global context. Quite controversial step was renaming the biggest Croatian football club Dinamo Zagreb to Croatia Zagreb. This change was based on direct instruction of the former strongly nationalist country's president, Franjo Tudjman. This decision, however, was not accepted entirely positively. The football team became the symbol of the country and it was successfully qualified for the European Championship in 1996 in England where it advanced to the quarterfinals. Even greater success was achieved at the World Championships in France in 1998, where the team finished third and Davor Šuker became the top scorer of the championship. Basketball became another equally successful collective sport for Croatia (Levermore, 2004, p. 24). Croatia advanced to the finals at the Olympic Games in Barcelona and lost with famous American "Dream Team" leaving the Olympics with the silver medal. Another strong side of Croatian sports was tennis. Tennis player Goran Ivanišević, who in the nineties managed to fight his way to the finals three times on Wimbledon (1992, 1994, 1998) also won this tournament in 2001. The greatest success was achieved by skier Janica Kostelić who earned 4 gold medals for her country at the Olympic Games in Salt Lake City and Torino. World champion five times and winner of the World Cup three times is her credit. Croatia was the most successful country of the former Yugoslavia in the field of sport which was helpful to gain some self esteem for the nation. Thanks to sports successes Croatia became more popular on the map of the world, where it was previously known only as the "battlefield". Croatia is also very proud to honors its athletes. One of the main squares in Zagreb and a sports hall nearby is named by the main successor of the Barcelona Olympics - Dražen Petrović who tragically died.
Very important are the sporting achievements of Serbia, who excelled in basketball competitions, although the Serbian representation was known by the name “Yugoslavia” until 2006. In 1996 Serbians acquired second place at the Olympic Games in Atlanta. In the years 1998 and 2002 they won the world championship, and they also acquired the title “European Champion” in 1995, 1997 and 2001. Significant nationalist subtext has been observed when those triumphs were acquired. Crowds in Belgrade boisterously chanted "Yugoslavia!“ Status of “heroes” had been awarded to players of the Macedonian national basketball team, who came fourth in the European Championships in Lithuania 2011. The fourth place was celebrated and taken almost as a victory; the main square in Skopje was overcrowded by people. The fourth place meant a lot to Macedonia. It was the best result in the sports history of the country and also the best ranking of the former Yugoslavian republics at this championship.
The success of each representative team or achievements of individuals was very important in the case of former Yugoslavian republics, especially to strengthen national self-confidence. Yugoslavia had fairly significant sporting achievements in collective sports, which were also inherited by the new formed countries, especially by Croatia and Serbia.  In Croatia, the meaning of its sports teams played rather important role. In Serbia, the successes after the dissolution of the federation of Yugoslavia were perceived more nostalgically.

3.2 The issue of multinational Spain
In a similar situation as the former Yugoslavia is the Spain today. Despite minor difficulties, Spain is still a country managing to keep politics under control of the multinational state unlike Yugoslavia. Spain is a country where ambivalent Spaniards (from different provinces, especially from a wider area of Madrid) live together with Catalans, Basques and other smaller nationalities. Leaving aside the excesses associated with terrorism, purely from a sporting point of view, we can observe the glaring issue of football club FC Barcelona, which is profiled as a Catalan rather than a Spanish club. Also, because there is considerable rivalry between the two biggest football teams - Real Madrid, which represents a centralized Spain, and a synonym of national self-represented team FC Barcelona.
The situation within Spain is even more complicated. For many years, the Basques and Catalans promoted their own football team within the Kingdom of Spain. They wanted to express independence of Spain in their own way. The precedent was to model the United Kingdom, which is also represented by four historic countries. In 1997 Catalans renewed their annual match against foreign rivals (this tradition ended in the mid-seventies). Basques followed this example in 1999. Joseph Guardiola, a former coach and captain of FC Barcelona said that he would prefer to replace the team uniform of the Spanish national football team for the Catalan one. 43,000 spectators came to see the match of the Catalan national team against Yugoslavia at the Olympic Stadium in Barcelona (Maguire, 2002, pp. 149-150).
However, if we look at the recent sports history, it is Spain who achieved significant sporting successes in the last years. For example, motorsports such as F1 or motorcycle competitions (although only teams are represented). Other sports worth mentioning are tennis (Rafael Nadal, Davis Cup), basketball, but especially football. Spain won the trophy for the last two years of the European Championships (2008, 2012), World Championship (2010) and the success even goes to youth competitions in football (under 19, 20, 21). Therefore, for our analysis we will choose the case of winning team of the FIFA World Cup 2010 and look at its internal structure. This team was composed of both players playing for Real Madrid, as well as for team FC Barcelona. This national representation managed (in a way) to unite ethnically different, heterogeneous and conflicting Spain. A sense of belonging to their country was evident among the people especially during the general celebrations after winning the World Cup. This unity was usually common just to the specific nation within the Kingdom of Spain. Suddenly, players like Carles Puyol and Xabi Alonso have not fought for their Catalan club but for the whole Spain, while their "rivals" of Real Madrid Sergio Ramoz or Iker Casillas have helped them to victory.
Thus, we can say with certainty that the political meaning of this representation was quite significant. The political leaders of the country had to be duly satisfied for the subsequent wave of national pride (although some patriotic Catalans claim that they literally hate the Spanish national team uniform). However, what will happen when the celebrations are over and the triumph becomes ordinary? Right here is probably the root of the problem, after the next four years there will be a new champion and the situation may be reversed. We can also consider the situation if this representation was not so successful. Would the nations of Kingdom of Spain lose their sense of brotherhood then? Therefore, looking for the socio-political sense in this case would be quite difficult.

3.3 Matches of the Czech national ice hockey team and the Soviet Union in 1969 & Kozakiewicz’s gesture

Hockey victory over the Soviet Union in 1969 was one of the biggest sporting and societal events in the late sixties and early seventies in Czechoslovakia. Everything has happened less than a year after the invasion of the troops of Warsaw Pact into Czechoslovakia which stopped the liberalization, destroying the country's only real hope of political change. Defeating the occupying Soviets in Czechoslovakia twice caused a wave of tumultuous celebrations that were not much in the nature of the celebration of sporting success, but had rather strong political subtext. From our point of view, the collision of interests of the state is very remarkable. On the one hand, the national hockey team had to represent the country. On the other hand, it was not to become an instrument of protest against the regime and opposition to the Soviet Union. This leads us to a really simple equation. In this case, the political meaning of the national team was significant, but paradoxically it represented other political ideals than the regime. Czechoslovak players, who represented their socialist homeland, came to the match with covered communist red stars on the Czechoslovak national emblem on their team uniform. They have won the match. From this perspective, it was not the right for the ruling communist government. However, the team fulfilled its social meaning, which meant to express disapproval of most citizens with the occupation of Czechoslovakia by the Soviet Union. These massive celebrations, which grew into protests and spontaneous expression of resistance against the Soviet Union, were used by the state police for further arrests. These protests were one of the starting elements of 20 years long solid phase of socialism, known as "normalization".
During the period of the Iron Curtain a sport became a very powerful political weapon in Poland. Participation at the Olympics in London in 1948 was a symbol of Poland renewed return to the world of sport. The fifties were marked by rigid Stalinization (renaming the clubs names, centralization), and by large influence of Communist rule in sports events in later years (Kobiela, 2011, p. 85). Expectations of political authorities were supposed to demonstrate superiority of socialist sport over the capitalist one. However, expectations of sports fans were different.  Sporting victories over the Soviet Union served as a symbol of retribution for political hegemony of the Soviet Union had a very special value for the fans.
In this sense, the history of polish sport was marked by a major incident at the Olympic Games in Moscow in 1980, which is known as "Kozakiewicz’s gesture". After setting a new world record and defeating his Soviet rival Constantine Volkov, Polish pole vaulter Wladyslaw Kozakiewicz pointed towards the audience in Moscow with a victorious look and a mocking gesture on his face. This incident is being compared to a gesture of African-American athletes who protested against racial segregation by saluting on the podium at the Mexico Olympics in 1968 (Kobiela, 2011, p. 87). After this provocation Kozakiewicz was forced to emigrate to the Federal Republic of Germany. For the Poles, Kozakiewicz’s gesture had a similar meaning as the double defeat of the Soviet Union for Czechoslovaks.
3.4 Russia and its victories - need of victories in sports for renewing national self-confidence, confrontation with earlier satellites

In this paper we have mentioned the Soviet Union several times as well as the political need to present the country in international sport for purposes of government ideology. Textbook examples are the two former Eastern Bloc countries - the former German Democratic Republic and the Soviet Union. It is astonishing that until the fifties the Soviets paid no attention to the field of international sport in general. That made their arrival even more gigantic. In the following years the Soviets excelled in mostly all popular sports and acquired the most valuable trophies (winning the European Championship in 1960, Ice hockey victory, national rankings at the Olympics). At the time of the Iron Curtain, the Soviets attributed their sports teams’ important role in building the confidence necessary for the eternal battle with the United States and Western blocs, the sport was considered as part of the Cold War. However, after the collapse of the union Russia (known as Commonwealth of Independent States back in the day) started clearing positions both in the field of diplomatic and military influence, as well as for the international sports. These factors had a negative effect to the Russian national self-confidence. After the collapse of the Soviet union Russia faced a huge population decline, which reduced the number of permanent residents of tens of millions, both by natural decrease and emigration. However, the question remains whether Russians need to acquire national self-confidence in the field of diplomacy or sports. Which of these privileges should be more needed by the people? Would they prefer to see how Russia is once again becoming a diplomatic superpower or would they like to see Russian athletes standing on the podium and stadium echoes the Russian anthem? So the question remains, what kind of acknowledgement the Russian national character needs more, whether recovering the status of "superpower" or returning the international glory of Russian athletes.
Let us return for a moment to the period just after the fall of the Iron Curtain, specifically to the Olympic Games in Albertville and Barcelona. Soviet Union, which at the time was called the CIS (Commonwealth of Independent States), represented unified team. At the Winter Olympics in Albertville this team was the second most successful in the number of medals acquired, at the Summer Olympics in Barcelona by far even the most successful team. A great curiosity is that the team did not have its own national anthem or flag. Olympic anthem and flag served for this purpose. In the community of "united national teams" only Baltic States (Lithuania, Latvia and Estonia) were missing of all former Soviet republics. This act confirmed their independence as well as their active interests in international sports. Even today there is a big rivalry in some sporting events, especially in the case of ice hockey matches of Latvia - Russia and basketball matches of Lithuania - Russia. We can recall the famous victory at the Olympics in Barcelona, ​​where Lithuania defeated the unified team at the battle for third place. This victory was a great satisfaction for Lithuanians, because basketball has been reborn as a country national sport. A similar situation experienced Latvia, where the most popular sport is ice hockey, in 2000 at the World Ice Hockey Championship, hosted by the St. Petersburg, Russia. The Russians were the main favorite at this tournament; they were even considered a ‘Dream Team’. However, the ‘Dream team’ was defeated by the tournament underdog Latvia. After another defeats Russia did not even get into the final play-off. Today this victory is considered as one of the largest in the history of the Latvian sport (Latvian history, 2012).
Russia is therefore currently in a completely opposite situation than its former satellites or involuntarily annexed republics of the Soviet Union. Small countries celebrate victory over their former oppressor, while former superpower is trying to reach its former glory and looks for the causes of defeats by their once obedient republics. In these processes, we can see an interesting link with the geopolitical importance of sports representations in today's world. These fights in many cases exceed their original purpose way beyond sports dimension.
4 Discussion and conclusions

The first two case studies showed that the sport in totally different cases intervenes the state functionality and subverts or strengthens its political integrity. Nationalism was the most important in the case of Yugoslavia, especially when the Croats refused to be part of Yugoslavian national team. Subsequent athletic achievements helped to strengthen the position of an independent state, not only in the eyes of Croats themselves, but also in the international arena. On the other hand Spain’s ruling elite sees sport as a pretext for maintaining integrity. There is also a big threat in the club FC Barcelona, which supports separatist efforts. In the second pair of analyzes, we must emphasize the situation of smaller countries that through sports confrontations strengthen their self-confidence and dispose of frustrations of political subordination. Interesting is also the position of Russia, which, together with the loss of being a superpower began to lose its position on the sports field.
The political purpose of sport can be spontaneous or controlled. Political integrity can consolidate by a common sporting success, as well as by the sporting success ‘on demand’, as it is known from totalitarian regimes and their strategy for the victory at any cost. Undoubtedly, we must emphasize the transience of sporting success. It is necessary to realize the cycle of events, successes and failures of sport events and the risk of sports disappointments and losses of once gained fame. Political leaders can use sport as an effective weapon that can have its uses in both ethnic tensions, strengthening national self-esteem or even separatistic efforts. Today's political power of sport is slowly shifting to countries like China and other countries in Southeast Asia, South America and Middle East. These countries can through sport gain its place on the so-called world sports map and prove its inhabitants and the rest of the world that their countries are not only economically raising.
Because of this phenomenon in different historical periods as a tendency to celebrate the winners and condemn losers, it is expectable that the social and political dimension of success in sports in general will remain for the foreseeable future.
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Abstract

Adapted physical activity, from an education perspective is entered process of integration especially in the education of people with special needs of all ages. The aim of this work is to analyze the issue of the integration of children and young people with disabilities in sport competition environment with a focus on public perceptions. 

   Educational goal for children with disabilities is helping a harmonious development of their personality, how is it possible under the circumstances and this education of disabled is therefore targeted on effect on the child and the application of educational principles, rules and methods to the ability of a child with certain handicaps or disabilities can best develop. A child can live their life satisfaction and could become a full member of their society. 

   In this study, the term integration in the educational context is understood as the union of attitudes, values ​​, behaviors and future activities of various kinds. It affects both interpersonal and group relations and identities of individuals and groups. The need arises in contact with each other two different phenomena, situations, attitudes or activities. These may take the form of stress, conflict, problems affecting the balance and harmony of relationships, confidence and satisfaction of the life course. Integration is one of the tools that help overcome such contradictions. Paravaulting is a special rehabilitation method that focuses on gymnastics on horseback and is recommended for people with disabilities. This is a method that result can in most cases to a significant development of motor skills. Paravaulting like every sport has its specific classification, in which athletes are classified according to their degree of disability into categories. They are assigned a status so as to provide them with comparable starting point for training and competition and thus ensure "fair play". 

   To ensure proper classification this allows athletes to compete on a level comparable despite the diversity of disability. In addition to the competitors with the medical classification is also involved in sporting activities beginning athletes and athletes without handicap. Results: We found that proper classification is important factor of ensuring the objectivity in the competition. 

   Paravaulting gives the opportunity for children with disabilities, who are just starting with sports or play sports recreationally, to meet the great contest with their sports designs and in the process of integration compete in the category "dance and barrel", including special sports program for joint activities children and youth with handicap or without handicap.

Keywords: Adapted physical activity, integration, sport, paravaulting, horse, handicap

This report was written as part of the project "Support for the creation of excellent teams and intersectoral mobility at Palacky University in Olomouc II."

Reg.no. CZ.1.07/2.3.00/30.0041
1 Introduction

Adapted Physical Activity (APA) relate to physical activity and sport, in which special emphasis is given to the interests and abilities of individuals with limited conditions,  disability, illness or age. These are services for individuals with unique needs for which it is necessary to apply leisure time activities, sports and wellness. These activities relate to lifelong activities of persons whose uniqueness of function, structure or appearance requires a professional approach in evaluating and adapting physical activities (Goodwin, 2000).

The aim of the APA is to support their socialization while respecting pro-integration societal trends. We can also speak about APA as about a set of physical activities (integrated, parallel or segregated) with the participation of people with special needs. A number of definitions of APA emphasize the multidisciplinary nature (eg. Sherrill, 2004), the interconnectedness of academic standards of practice (EUFAPA, 2006). Van Coppennolle (2004) and Doll – Tepper, DePaw (1996), almost identically characterized APA as  movement, physical activity and sport with a special focus on the interests and abilities of persons with certain restrictions.

    Ješina, Hamřík (2011) reported that APA is implemented in the context of: a) Physical education (PE) - Adapted physical education (APE) in schools or in special classes for pupils with special educational needs, APE in mainstream schools in an integrated environment - also referred to as integrated physical education (IPE); health physical education in mainstream schools and schools for pupils with special education needs; rehabilitation physical education in special schools. b) Sport - within sport organizations for persons with mental disabilities (Special Olympics); within sports organizations for persons with disabilities (IWAS); within sport organizations persons with visual disabilities ( IBSA ) in the context of sports organizations persons with hearing disabilities (CISS), in specific sports for persons with disabilities (eg, wheelchair basketball at IWBF, volleyball persons with disabilities WOVD); within selected Paralympic sports (such as sledge hockey, athletics, swimming), in an integrated approach with the unions of intact athletes (such as cycling or rowing). c) Recreation - in terms of physical recreation by Hodaň (2005). d) Rehabilitation - in terms of comprehensive rehabilitation according to Kábele (1988)

Ješina & Hamřík (2011) divide the APA in terms of kinanthropology on sport, TV and gymnastic physical recreation. With an emphasis on the psychosocial dimension of physical activities carried out that can be part of a comprehensive rehabilitation. Although we are aware of the wide interest of APA (except those listed below including the issues of persons with autism spectrum disorders, behavioral disorders and attention, of seniors etc.), in this work we are dealing primarily with persons falling into categories: people with intellectual disabilities (ID); persons with health disabilities (HD), people with hearing impairments (HI), people with visual disabilities (VD), persons with long-term illness, people who are socially disadvantaged.

   Paravaulting is a special rehabilitation method which ranks among the sports for disabled and is focused on gymnastics on horseback. Paravaulting is designed for individuals with particular types of disabilities. It is a method that can result in a significant development of physical skills in most cases. As part of the integration process athletes with health disabilities and without disabilities can practice and compete together (Zelinka, 2010). The primary objective is to achieve a specified therapeutic targets. Improvement of physical condition or help to maintain the current condition. Using horses as a facilitator and to encourage for athletes positive changes in behavior, remove or alleviate the symptoms of mental disorders or sensory deficits, develop social skills, psychomotor skills and concentration (Faksová, 2005) Sports club that decides to accept a child with a disability should work with the parents or legal guardians of the child under all circumstances and provide the conditions under the general specifics of the sport persons with disabilities.

In the pedagogical line in paravaulting enters the concept of integration especially in the field of behaviour and education for people with special educational needs of different ages (Ješina, Kudláček, et al., 2011). The term integration is understood in the context of teaching as a union of attitudes, values, behaviors and direction of activities of the same kind. It affects both interpersonal and group relations and identity of individuals and groups. Her need arises in the contact of two dissimilar phenomenons, situations, attitudes or activities. These may take the form of stress, conflict, problems affecting the balance and harmony of relationships, confidence and satisfaction of the life course. Integration is one of the means that help to overcome such contradictions.

Sports and rehabilitation for disabled individuals incorporate newly established and innovative methods such as hippo therapy or paravaulting. Paravaulting like any sport for persons with disabilities has a specific classification in which athletes are classified into categories according to the degree of their disability. They are assigned a status to provide them with comparable starting point for training and competition and thus ensure "fair play".

1.1 What is classification?

Classification is a process in which a single group of entities (or units) are ordered into a number of smaller groups (or classes) based on observable properties that they have in common. Taxonomy is the science of how to classify its principles procedures and rules. It is applied in most scientific fields to develop systems of naming and ordering that facilitate communication, understanding and identification of inter-relationships (Tweedy & Vanlandewijck, 2009). 

Kebza (2005) with regard to terminology and the latest World health organization (WHO) classification distinguishes the following concept of disability: Disease (a disease in an objective sense usually involves a definite diagnosis) Illness (illness rather in terms of the currently deteriorating health, momentary incapacitation) Sickness (disease in terms of the experience of the social context of disease as a state when feeling unwell), disorder, injury (accidents, injuries), disability (handicap, disability, which may occur as the potential impact of the social consequences of the disease), health disability (physical or mental incapacity, which may occur as a possible consequence of objectively or subjectively conceived disease - disease, illness) Impairment (any damage or loss in the context of psychological, physiological or anatomical structure or function that may occur as a result of possible disease).

WHO (1997) replaced the old model of impairment, disability, handicap with new model: impairment, activity, participation (Bartoňová, 2005), we still use (and probably some time we will use) the term person with disabilities. With the term disabilities we have in mind certain specific physical, sensory or mental damage of various kinds, the type and degree with the fact that this damage does not necessarily lead to a reduction of his abilities and skills in different environments (Ješina, Hamřík, 2011).

WHO (2011) released a groundbreaking document (International Classification of Functioning, Disability and Health, Figure 1) and is the official abbreviation ICF 2001. The aim of the ICF 2001 is to provide a uniform standard terminology and framework for the description of health conditions. Defines the components of health and some of the components of a healthy lifestyle (Ješina, Kudláček, et al., 2011). In November 2007 the General Assembly approved the ICF Classification Code. The code provides comprehensive guidelines, policies and procedures for the conduct of classification in sports governed by the IPC or its member federations.

From a sports science perspective, the code is significant because it explicitly mandates the development of evidence-based classification systems. This position stand has a twofold purpose:

▶ to provide a theoretically grounded description of the scientific principles underpinning classification in sport;

▶ to define the term evidence-based classification and provide guidelines for how it may be achieved.

Competition in paravaulting is based on systems of classification. The recently published ICF Classification Code mandates development of evidence-based systems of classification. Development of such systems is difficult because consensus regarding what constitutes evidence-based classification do not exist and because, to date, classification in Paravaulting sport has been largely theoretical.
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Figure 1. The structure of the International Classification of Functioning, Disability and Health (Tweedy & Vanlandewijck, 2009).
The aim of this work is to analyze the issue of the classification of children and adolescents with health disabilities into an environment of paravaulting. The correct classification allows athletes to compete at a comparable level despite the diversity of disability. In addition to the competitors with so called medical classification are in sporting activities also involved starting athletes and athletes without disability.

2 Material and methods

Division of athletes into categories according to the rules of paravaulting is carried out by a doctor or physiotherapist with the special course of Classificator. Paravaulting has its own categories as described in Paravaulting Rules (2010):

LH(light handicap) - must fulfill a minimum level of disability. Locomotor system disorders occur in varying degrees. From the lightest, where the total momentum is not particularly limited up to the heaviest which prevents the momentum of the whole body or its parts (scoliosis, poor posture). Light brain dysfunction, light sensory and heart disease, neurosis and specific learning disabilities.

MH(mental handicap) - partial or deep, substantial deviations from the socially accepted and required standards for human behavior, degenerative processes of central nervous system  (mental retardation, Down syndrome, behavior disorders).

PH(physical handicap) - particularly severe forms of cerebral palsy (especially quadruparetic), conditions after injuries or infections. For people with these disabilities it is difficult to obtain a realistic view of their situation and they tend to create high emotional dependence on the immediate family (cerebral palsy, peripheral paralysis, heavier sensory defects, multiple disabilities, etc.).

HP(healthy persons) -  without handicap. They can compete in every competition besides Czech championship.
3 Discussion

Process-focused research — what is required?

It has already been established that a necessary prerequisite for the development of evidence-based systems of classification is an unambiguous statement indicating that the aim of the system is to classify eligible impairments according to the extent of activity limitation they cause. This statement of purpose provides clear direction to researchers aiming to develop evidence-based systems of classification. The initial step requires development of objective, reliable methods for measuring both of the core constructs — impairment and activity limitation. 

Classification in sport

Competition is a defining feature of sport and one of several factors that differentiates sport from other physical activities such as exercise, activities of daily living or recreation. Moreover, competition is known to be a potent social factor that motivates many thousands of people to play sport. However, when competition is one-sided or predictable, motivation to participate in sport is reduced, particularly among the unsuccessful.

Classification in sport reduces the likelihood of one-sided competition and in this way promotes participation. Two main forms of classification are used in sport:

· performance classification

· selective classification

In paravaulting there are other important differences between performance classifications and selective classifications. First, there is generally no ceiling in selective classification systems — they are applied from grass-roots participation to the highest international level. Second, if a competitor in a selective classification system improves their performance through training; their class does not change, as it might in a performance classification system. In selective classification systems, effective training increases a person’s competitive standing within their class. Finally, because selective classification systems only control for the effect of a small number of specified performance determinants, performance levels within a given class may vary widely. Consequently, although competition results can be used to evaluate the validity of methods used in a performance classification system, they provide only weak evidence in relation to selective classification systems.

In functional systems, the main factors that determine class are not diagnosis and medical evaluation, but how much the impairment of a person impacts upon sports performance. Classification combines medical information with information on the performance of athletes to assess the specific capabilities needed in paravaulting. Classification testing is done before the event, according to the statute of the competitor. It is a division of athletes into category that allow them to optimal success and the result will not be affected by disability, but by how an athlete trained or how talented he is.

4 Conclusions

The classification is designed to give all athletes a fair starting point for the competition. The system evaluates neurological function of athletes in relation to paravaulting in a way which will allow competing individuals with a similar degree of neurological impairment. The aim of the classification is to ensure that the distinguishing factor depended on training, skill level and competition experience than the neurological abilities. We found that the correct classification is an important factor to ensure the objectivity of the races. Paravaulting gives the opportunity for handicapped children, who are just getting started in sports, to meet with their idols during the competition.

   This “fully inclusive” event is an achievement in paravaulting brings three different agencies together into one competition, providing a setting for disability and mainstream athletes to compete parallel with one another and at the same time socializing together in the same venue. Paravaulting for example allows the opportunity of expression, self - fulfillment and the development of creative skills. The paravaulting is performed by individuals with different disabilities, who learn with each other respect and tolerance. Athletes are practicing and competing together. In addition to the cooperation between them, exercising on the horseback leads to greater responsibilities, autonomy and physical coordination.
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Comparing the effect of endurance and resistance training on resting metabolic rate in a group of men with a sedentary lifestyle. 

V. Bastyan, J. Novotný, J. Mach and V. Pospíchal,

Faculty of Sport Studies, Department of kinesiology, Brno, Czech Republic

Abstract

Study examined the effects of aerobic and anaerobic exercise on resting metabolic rate (RMR) and body composition and compared changes in these parameters in group of men (n = 17), aged 17-36, with sedentary lifestyle. 
   During the initial measurements, the values of RMR, body composition and exercise test were obtained. In addition, five-day nutritional intake and record of physical activity were completed. After the initial measurements, subjects were randomly assigned in two training groups. Subjects in group EX1 ( n=9) performed aerobic physical activity –  endurance training (jogging and/or running), whereas subjects in group EX2 ( n=8) performed anaerobic physical activity – resistance training.  Physical activity was performed for 12 weeks, 3 times a week. The output measurements were obtained after 12 weeks of regular physical activity. Data of RMR were collected using the air analyzer Metalyzer Cortex 3B in the Laboratory of Sports Medicine, Faculty of Sports Studies in Brno. For body composition, method of bioelectrical impedance analysis has been used. 
   RMR increased significantly from pre- to postraining for EX1 ( 2045,8 ± 207,5 to 2168,8 ± 217,7 kcal.d-1) as well as for EX2 (1992 ± 164,4 to 2340 ± 321,3 kcal.d-1). Body fat for EX1 was significantly reduced (21,2 ± 6,4 to 18,7 ± 6,8 %) compared with EX2 (22,4 ± 6,2 to 20,6 ± 7,6 %). Measured data indicate more significant changes by subjects from EX1 group (endurance training).


     This study is a part of research for the dissertation of one of the authors and was financially supported from projects of specific research  MUNI/A/0987/2011 and MUNI/A/0803/2012.

Keywords: resting metabolic rate, body composition, endurance training, resistance training, sedentary lifestyle 

1 Introduction

Lack of physical activity (PA ) and excess of energy intake are the result of the presence of a number of health complications that may lead to the development of metabolic syndrome. This disease affects up to 30 % of European and North American population and belongs among the risks for developing diseases, that are among the most frequent causes of death in this population. The occurrence of metabolic syndrome is closely linked to the upward trend in the prevalence of overweight and obesity, which is becoming a global problem and it is estimated, that in the year 2015, the world's population will include 700 million obese people over the age of 15 years ( Kunešová et al., 2011). Czech Republic is no exception to this trend and more than half of the population is obese or overweight ( Hainer, 2011). 

Obesity occurs as a result of positive energy balance when energy intake exceeds energy expenditure. Energy intake is affected by the amount and kind of consumed nutrients. Energy expenditure consists of RMR, postprandial thermogenesis and energy expenditure during physical activity (Volpe et al., 2011). Resting metabolic rate accounts for 60 – 75% of total energy expenditure in sedentary people (Ravussin & Bogardus, 1989). Therefore, it is major determinant of energy balance and even its small change may influence body weight management. 

   It is generally agreed, that regular physical activity increases the value of RMR , but the results presented in studies are not uniform. This study evaluates the influence of either endurance or resistance training on RMR and body composition in group of men (n=17), aged 27 – 36 with sedentary lifestyle.

2 Methods

Participants

Seventeen healthy men aged 27 – 36 participated in this study. Basic anthropometric characteristic is part of the results. In long-term, they do not perform any physical exercise and have sedentary job. They do not suffer from any metabolic or hormonal disorders, disorder of digestion, absorption, all without chronic kidney or liver disease.  All subjects participated in baseline examination and measurement (pretraining measurement) and in measurement after 3-months of physical exercise program (posttraining measurement). Analysis of body composition and resting metabolic rate were taken by each of the subjects. After the initial measurements, subjects were randomly assigned in two training groups. Subjects in group EX1 (n=9) performed aerobic physical activity – endurance training (jogging and/or running), whereas subjects in group EX2 (n=8) performed anaerobic physical activity – resistance training.  To help to create the training program, an exercise test was done by subjects from EX1. Initial level of aerobic capacity (VO2max) was x̄ = 45,57 ± 5,62. Due of unwillingness of subjects to perform second exercise test, we were unable to obtain the output values of VO2max. 

   Record of physical activity was evaluated, sedentary lifestyle dominated in all subjects. Assesment of energy intake was recorded aswell, subjects were told to not change their dietary habits.

Statistical analysis
Data were processed in the program STATISTICA CZ 10, after initial testing of normality of data distribution, the non-parametric statistical test – Wilcoxon signed-rank test was selected. For correlation, spearman's rank correlation coefficient has been used.
Resting metabolic rate

The air analyzer Metalyzer Cortex 3B was used to measure the RMR. This device measures RMR using indirect calorimetry. 

   Before measuring, instrument calibration has been performed according to the manufacturer's instructions.
   Before measuring, subjects followed these instructions: quiet night, approx. 8 hours of sleep, without the consumption of food and drink, except water, for 12 - hours, no physical exercise or exhaustive work for 48 hours. Resting metabolism was measured between 6:00 and 08:00 AM. Subjects were transported by motor vehicles, to ensure minimal physical activity. After entering the laboratory, subjects had rest in supine position for 30 minutes. Subjects remained in supine position during the measurement aswell. The measurement was finished when subject has reached the steady state. Steady state was defined as a situation, when there are no changes in the values ​​of O2 and CO2 volumes in the range of 10%, and the respiratory quotient remains unchanged in the range of 5%.

    Resting metabolic rate expresses metabolism in resting conditions, its value is about 10% higher than the value of basal metabolic rate. Methodology for measuring RMR was established because the basal metabolism is very difficult to measure.

Body Composition Analysis

Body weight and body composition were determined on body composition analyzer InBody 230, which detects human body composition by bioelectrical impedance. Investigated parameters were body height, body weight, percent of body fat (%BF), fat free mass (FFM), muscle mass (MM) and fat mass (FM).

   Measurements were done between 6:00 and 8:00 AM. Before the measurement, all subjects had quiet night, approx. 8 hours of sleep. They did not consume any food or drink, except water, for 12 - hours. Subjects completed three measurements in intervals of about five minutes. The final result was the arithmetic average of the three measurements.

Exercise test

Subjects from group EX1 completed a graded exercise test to exhaustion on a treadmill. The air analyzer Metalyzer Cortex 3B was used to observe and obtain esential indicators – heart rate, VO2max and ventilatory-anaerobic treshold. 

After a short warm-up period followed the test. The initial speed was 7 km/h. Each subsequent minute, the speed increased by 1 km/h. The test was completed when  subject reached volitional exhaustion.

Training program

After completing all pretesting, each subject participated for 12 weeks in supervised training program. Subjects trained 3 days/wk. Subjects from EX1 performed endurance training – jogging and running. Because of previous physical hypoactivity, training of extensive endurance was chosen and subjects exercised in heart rate zone characteristic for this kind of endurance, ie. between 70-85% of heart rate at the level of anaerobic threshold.  and used for its activity combination of free weights (dumbbells) and exercise machines. All major muscle groups were involved in the training. During the first 6 weeks of training program, subjects performed 10-12 repetitions per set, 2-3 sets per exercise movement, 2 exercises per muscle group (thighs 3, calves 1). The resistance was set on each exercise so that each subject became fatigued between 10 and 12 repetitions. During the second 6 weeks, subjects performed 8-10 repetitions per set, 3 sets per exercise movement, 2-3 exercises per muscle group. The resistance was set on each exercise so that each subject became fatigued between 8 and 10 repetitions. Fatigue was defined as the point when another repetition cannot be done properly in the full range of motion.

3 Results
Resting metabolic rate – EX1 – endurance training

The results of  absolute values of RMR for the pre- and posttraining measurement periods are presented in Table 1. Except of one subject, results showed  increases in absolute value of RMR (expressed in kcal.d-1) from baseline to 3 months.

Increase in relative values of RMR (expressed in kcal.kg-1.d-1) was observed by all subjects (Table 2).

Values of pretraining and posttraining RMR were compared using Wilcoxon signed-rank test. The results show a significant increase in both absolute and relative values ​​of RMR (Table 3 and Table 4).                                                   
Table 1: Absolute values of RMR and its changes (EX1)
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Table 2: Relative values of RMR and its changes (EX1)
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Table 3: Absolute values of RMR – Wilcoxon test (EX1)
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Table 4: Relative values of RMR – Wilcoxon test (EX1)
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Resting metabolic rate – EX2 – resistance training
The results of  absolute and relative values of RMR for the pre- and posttraining measurement periods are presented in Table 5 and Table 6. Except of one subject in absolute value of RMR, results showed  increases in both absolute value of RMR and relative value of RMR from baseline to 3 months.

   Values ​​of investigated parameters were compared using the non-parametric test (Wilcoxon signed-rank test). Results showed  significant increases in both absolute value of RMR and relative value of RMR from baseline to 3 months (Table 7 and Table 8).
Table 5: Absolute values of RMR and its changes (EX2)
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Table 6: Relative values of RMR and its changes (EX2)
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Table 7: Absolute values of RMR - Wilcoxon test (EX2)
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Table 8: Relative values of RMR - Wilcoxon test (EX2)
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Body composition – EX1 – endurance training

The body composition results  for the pre- and posttraining measurments are presented in Table 9 and 10. All subjects showed decreases in percentage of body fat (BF) and total fat mass (FM) from baseline to 3 months. Other studied parameters were height, weight, muscle mass (MM) and fat free mass (FFM).
   After comparing using Wilcoxon test, a significant decrease in the percentage of body fat has been found (Table 11).
Table 9: Pretraining body composition (EX1)
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Table 10: Posttraining body composition (EX1)
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Table 11: Percentage of body fat – Wilcoxon test (EX1)
[image: image75.jpg]pretraining | posttraining | Wilcoxon
body fat (%) | body fat %) | Z

20.1 177 2.6655700,007686





Body composition – EX2 – resistance training

The body composition results  for the pre- and posttraining measurments are presented in Table 12 and Table 13. All subjects showed increases in fat free mass from baseline to 3 months. Results in changes of fat mass and percentage of fat mass are not uniform, some of the subjects showed decrease in fat mass, whereas the gain of fat mass was observed by others. 

   We have not found a significant decrease in percentage of body fat after using Wilcoxon test (Table 14).
Table 12: Pretraining body composition (EX2)
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Table 13: Posttraining body composition (EX2)
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Table 14: Percentage of body fat - Wilcoxon test (EX2)
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Correlation between resting metabolic rate and fat free mass

During the pretraining measurement, a significant positive correlation between RMR and FFM was found in both experimental groups. In group EX1, Spearman's rank correlation coefficient was 0,8 (figure 1). In group EX2, performing resistance training, 0,88 for Spearman's rank correlation coefficient was measured (figure 2).

   After 3 months of regular training, we have still observed positive correlation in both groups. In group EX1, a significant correlation and spearman's rank correlation coefficient 0,83 has been found (figure 3), whereas this dependance is not significant in group EX2, spearman's rank correlation coefficient was measured as 0,64 in this case (figure 4).
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Figure 1: Spearman's rank correlation coefficient – pretraining EX1

[image: image80.png]RUR (ccald”y

2400

2300

2200

2100

2000

1800

Conelation RMR - FFM before

P (a)

20

5





Figure 2: Spearman's rank correlation coefficient – pretraining EX2
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Figure 3: Spearman's rank correlation coefficient – posttraining EX1
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Figure 4: Spearman's rank correlation coefficient – posttraining EX2

4 Discussion
The results of this study indicate that absolute RMR and relative RMR expressed as increased significantly over the 12 week  training period in both experimental groups. These results do not agree with study of Dolezal & Potteiger (1998), where the results showed significant increase in both absolute and relative RMR over the 10-wk resistance training period, but, in contrary to our results, significant decrease in value of RMR in group performing endurance exercise was observed. The study of Geliebtera, Maher, Gerace, Gutin, Heymsfielda & Hashima (1997), shows a decrease in RMR aswell, but this result is probably connected with the decrease of energy intake and loss of fat free mass. The slight decrease in the value of RMR also recorded other studies (Byrne & Wilmore, 2001, Santa Clara-, Szymanski, Ordille, and Fernhall, 2006). Study of Lee, Sedlock, Flynn and Kamimoriho (2009), in which a group of nine men, aged 19-32 years, performed endurance exercise, did not record any significant change either in absolute or in relative value of RMR. The results of other studies showed the value of RMR as unchanged aswell (Keytel, Lambert, Johnson, Noakes, & Lambert, 2001; Meredith, Frontera, Fisher, Hughes, & Herland, 1989). Potteiger, Kirk, Jacobsen & Donnelly (2008), recorded an increase in RMR and decrease in percentage of body fat in their study, in which 31 overweight men were involved (15 performed endurance exercise, 16 resistance training). Our results also support other studies (Ballor & Poehlman, 1992; Berke, Gardner, Goran, Poehlman & 1992; Broeder, Burrhus, Svanevik, & Wilmore, 1992). It is clear, that the issue of the impact of physical activity on RMR includes a variety of individual factors such as the kind and intensity of exercise, nutrition during the intervention program, gender, age and previous physical activity of subjects and more.

   It is generally agreed, that there is strong relationship between resting metabolic rate and fat free mass. In our study, the spearman's rank correlation coefficient was lower and correlation not significant after 3 months of resistance training, whereas before the training, significant correlation was found in the same group. In group performing endurance exercise, significant correlation was observed before as well as after the training.

5 Conclusions
After completing three months of regular exercise, we have found significant increase in absolute and relative value of RMR in both groups. These changes are more obvious in the case of group performing endurance training.

   We have found inconsistencies in the gain and loss of muscle mass in endurance group, however, we can observe a significant decrease in percent body fat. In resistance group, some subjects showed decrease in fat mass in contrary to others, where the gain of fat mass was observed. Same situation was observed in case of percentage of body fat. We have not found significant decrease in percentage of body fat.
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COURSE DETAILS
	Language of Course
	English

	Level of Course based on the European Education Criteria
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THE COURSE IS SUGGESTED FOR:

a.) academic staff (with BSc/MSc degree or PhD) who would have another sport science degree in a mainly distance learning academic course and have interest in Performance Analysis

b.) students (with BSc, MSc degree), who would do MSc/PhD in Performance Analysis in a UK university

c.) coaches, PE teachers, analysts (with BSc, MSc degree) who would have another sport science degree in mainly distance learning academic course and have interest in Performance Analysis

COURSE DELIVERY

The course is an intensive course, designed to be delivered in 60 contact hours over only 2 long weekends (4days), with a large amount of distance learning materials. It can start at any time independent of the academic year! The modules are designed to enable the students to gain qualifications onto the ‘rungs’ on the  vocational accreditation ladder of ISPAS, then  using these to either get a job with a professional club or National Governing Body in sport, or use them to aid access to further qualifications (MSc, PhD).

First Semester:

Research Issues in PAS

	Research  Advances in PA
	8C

	Practical Systems Design
	7C

	Recent Research Issues in PA
	6C

	Research Methods in PA
	4C

	Presentations and Assessments I
	5C


Research Issues in PAS

The goal of the subject is to provide:

· critically engage in the process of analysis and sports performance, and coaching;

· utilise advanced strategies for the comprehensive analysis of sports performance and sports coaching;

· interpret and synthesize analysis data;

· create and analyse conceptual models of performance;

· define sets of Performance Indicators for the different categories of sports;

· interpret and synthesize analysis of these Performance Indicators using large data sets.

Second Semester:

Computerised PAS

	The Development of Computerised PAS
	4C

	Generic Analysis Software Systems
	11C

	Statistics in PAS
	5C

	Recent Developments in Video Feedback
	5C

	Presentations and Assessments II
	5C


Computerised PAS

The goal of the subject is to provide:

· manage and analyse large intra- and inter-operator reliability studies;

· critically explore and appraise the definition of performance;

· critically apply ideas of data control to large data sets collected by computer systems;

· utilise advanced strategies for the comprehensive analysis of sports;

· interpret and synthesize analysis of these large data sets;

· to develop and explore advanced uses of computerised notation and editing systems. 

MODULES AND LEARNING OUTCOMES

Research Issues in Performance Analysis

Upon completion of this module, students should be able to:

· critically appraise the theories and processes linked to sports notation through directed critical reviews of research papers;

· develop advanced strategies for the analysis of sports performance and coaching performance, designing hand notation systems and applying them;

· understand and apply advanced concepts of reliability, using statistics on data that they have gathered with their systems;

· define the process of performance profiling, develop strategies for the definition of performance indicators, using databases provided to examine; the performance of, for example,  football teams  or tennis players;

· identify the types of theoretical models that can explain the databases and link to prediction, using database spreadsheets such as  Excel or Access;

· improve presentation skills – they will be coached to present their material  to the staff and the students, using Powerpoint and edited videos.

Computerised Performance Analysis.

Upon completion of this module, students should be able to:

· Apply in an advanced and sophisticated way complex computerised notational analysis and editing software,

· critically appraise these systems for analysis,

· where appropriate, produce video evidence of complex assessments of performers in terms of physiological, technical, tactical and aesthetic elements of their performance,
· analyse the implications of the application of complex reliability testing.
· critically appraise the theories and processes linked to the definition of Performance Indicators in sports notation;

· analyse the practical applications of large databases;

· develop advanced strategies for the analysis of sports performance and coaching performance through performance indicators and performance profiling.

Reading material:

Hughes, M.D. (2008). Basics of Performance Analysis. Szombathely: BDF College. 

Hughes, M.D. and Franks, I.M. (1997) Notational Analysis of Sport. London: E. & F.N. Spon.

Hughes, M.D. and Franks, I.M. (2004). Notational Analysis of Sport 2nd Edition – a perspective on improving coaching. London: E. & F.N. Spon.

Hughes, M.D. and Franks, I.M. (2007). Essentials of Performance Analysis. London: E. & F.N. Spon. 

Plus other recommended texts and journal papers.

TUTORS

Prof. Mike Hughes, University of Middlesex, UK
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Prof. Nic James,
University of Middlesex, UK
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Dynamics 3x3 of beach volleyball in categories inferiors and their 

transference to the learning.
Silvestre-García, M.M, Saiz-Colomina, S., García-Montes, E.Pérez-Turpín, J.A. and 
Chinchilla-Mira, J.J.,  

Universidad de Alicante, Alicante, Spain.
Email: sheila.saiz@ua.es

Abstract

Beach volleyball is a sport played between two teams, with only two players, who have up to three beatings in order to pass the ball to the opposite court. At the structural perspective is fundamental the motor communication between players and the communication against the adversaries, as any movement will modify its reaction. The aim of this study is to analyse the transfer, learning and training, if there is an increase in the number of players on the court, with a 3x3 instead of the usual 2x2. 

   We analysed 22 teams, qualifying for the Spanish Championship beach volleyball (Valencian’s junior category), with a total of 734 actions, using a video recording method, digitization and computer processing of the data through a specific notational analysis, SportCode (v.8.0). 

   The statistical analysis was showed using SPSS (v.18). The results showed that there is a change in the internal sport dynamics. It exists a specialization in one of the players and game situations that do not correspond to the normal beach volleyball 2x2.

Keywords: beach volleyball, internal dynamics, 3x3 game analysis, learning,
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Profiling performance in sport.

Mike Hughes,

London Sports Institute, University of Middlesex, London, UK.

Abstract

The role of feedback is central in the performance improvement process, and by inference, so is the need for accuracy and precision of such feedback. The provision of this accurate and precise feedback can only be facilitated if performance and practice is subjected to a vigorous process of analysis.

[image: image180.jpg]Table 1. Summary results

Dosage mean stdey. enhancement p value
[mgke™] Is] sl %] (t-test)
0 4431,10 69,61 - 02:09723
2 443149 81,21 <0,01% 2.7:0,0123

7 4465,30 76,77 0,77% 0-7:0,0096





[image: image181.jpg]Figure 1. Results of the completed test times

Time n:mm:ss]

11702

11619

11536

11453

11410

11326

11243

11200

1117

+0mg/kg

mg/ke

7 mg/kg

Test Subjects



[image: image182.jpg]Figure 2. Box plots to compare test results

a0m

= ean
[ ——"
Dosage Tiwaratoesties

Omgky  2moka  7Tmoke




[image: image183.jpg]Height of jump (cm)

64

62

60

58

56

54

52

50

48

DJ

DJ (ES)

Median
E25%-75%
T Min-Max





[image: image184.jpg]68

66

Height of jump (cm)

48

4

=

DJ(DS) DI (DS+ES)

Median
E25%-75%
T Min-Max




[image: image185.jpg]Height of jump (cm)

62

60

58

54

52

50

43

4

sJ

SJ(ES)

o Median
H25%-75%
T Min-Max















Fig. 1. A schematic chart of the steps required in moving from data gathering to producing a performance profile.

Recent research has reformed our ideas on reliability, performance indicators and performance profiling in notational analysis – also statistical processes have come under close scrutiny, and have generally been found wanting. These are areas that will continue to develop to the good of the discipline and the confidence of the sports scientist, coach and athlete. If we consider the role of a performance analyst (Fig. 1) in its general sense in relation the to the data that the analyst is collecting, processing and analysing, then there a number of skills that will be required to facilitate the steps in the processes:- 

· defining performance indicators, 

· determining which are important,

· establishing the reliability of the data collected, 

· ensuring that enough data have been collected to define stable performance profiles, 

· comparing sets of data, 

· modelling performances and 

· prediction.

The data gathering process, the subsequent ideas about analysis and the mathematical and statistical techniques commonly used and required for these processes will be discussed and evaluated in this paper.

Keywords: feed back, performance improvement, data gathering
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Fitness profiling in soccer: movement pattern and energy determination.

Goran Sporiš1and Zoran Milanović2

1 Faculty of Kinesiology, University of Zagreb, Zagreb, Croatia

2 Faculty of Sport and Physical Education, University of Niš, Niš, Serbia.

Abstract

Soccer is a highly demanding game in which the players are subjected to numerous actions that require high aerobic and repeated sprint capacity, muscular strength and endurance, speed, agility, quickness, and flexibility. 

   Typical actions which are performed by young soccer players during a match can be classified as: 3.1% standing, 53.8% walking, 34% running in low intensity and 9,0% running in high intensity. Obviously, soccer coaches need to find the best methods that produce specific training effects that can be used in the conditioning of soccer players. Although most of the game is aerobic, the most decisive skills, are anaerobic. Anaerobic energy is essential to perform sprints, high-intensity runs, and duel plays, all of which may contribute to the ﬁnal result. Speed, agility and quickness training is suggested to enable soccer players to become better at reacting to stimuli, improve acceleration, move effectively in multiple directions and change direction or stop quickly to make a play in a fast, efficient, smooth, and repeatable manner. 

   A team position is highly important in the interpretation of morphological and power performance data because there are specific demands for a specific play position. In this respect, positional role appears to have an influence on total energy expenditure in a match, suggesting different physical, physiological and bioenergetic requirements are experienced by players of different positions.
Keywords: football, physiological demands, elite, position characteristics
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Profiling in Golf.

Nic James,

London Sports Institute, University of Middlesex, London, UK.

Abstract

Hughes, Evans and Wells (2001) first presented a technique for determining “normative profiles” in performance analysis of sport. Since then O’Donoghue (2004) questioned whether the variability inherent in performance was such that true profiles were difficult to obtain. O’Donoghue (2005) and James, Mellalieu and Jones (2005) subsequently presented alternative methods for profiling performance and these techniques were adapted for golf in James’ (2007) paper on the statistical analysis of golf. This paper will assess the issues related to profiling an individual’s sport performance including the use of confidence intervals to present the variability in performance using golf as an exemplar. More recent research including Jones, Mellalieu and James (2008) and Vučković et al. (2013) was considered when presenting different ways of presenting performance profiles. This paper has demonstrated that profiles of sporting performance are informative if both measures of central tendency (mean or median) and dispersion (confidence intervals, standard deviation or interquartile range) are appropriately presented. Further work is required to determine the extent to which future performance can be inferred from past performances. 
Keywords:  golf, performance analysis, alternative methodes
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Indicators of obesity and the educational attainment of the Czech female population.

Dita Hlavonova, Jan Cacek, Martin Sebera,

Faculty of Sports Studies, Masaryk University, Brno, Czech Republic.
Email: hlavonova@fsps.muni.cz

Abstract

The aim of this paper was to evaluate the relationship between selected indicators of obesity and the highest completed level of education in the adult female population of the Czech republic. As basic indicators of obesity, these following parameters were selected and measured via the bioimpedance method on the device InBody 720: BMI, WHR (waist-to-hip ratio), % body fat, % skeletal muscle mass, fitness score. The educational attainment of the tested women was inquired by a questionnaire. Based on the responses, we subsequently divided our sample into four categories according to the level of education: primary education, secondary education-apprenticeship, secondary education-graduate diploma, university.

   The research was realized within the project CZ.1.07/2.3.00/20.0044. The measurements on the device InBody 720 and the accompanying survey were conducted between 2011-2013 in different regions of the Czech Republic. The sample consisted of 754 women divided into 3 age groups (18-39, 40-59, 60+ years).

   Based on the results (p<0.05), we can say that average values of the indicators obesity (BMI: 22.76, 24.88, 26.49 kg/m2, WHR: 0.85, 0.88, 0.90 and % body fat: 25.76, 30.23, 34.62%) increase with the increasing age of examined women. The average values ​​of the fitness score (75.53, 73.86, 70.04 points) and % skeletal muscle mass (40.78, 38.15, 33.95%) decrease with increasing age. With regard to the educational attainment, women with secondary education-apprenticeship achieved the worst results. In contrast, the values in university educated women were the best in most indicators of obesity.
Keywords: women, obesity, age, education
1 Introduction
In the Czech Republic, as well as in most European countries, obesity is seen as a big problem today. In the last three decades, we have seen a sharp increase in the levels of overweight and obesity. This indicates a worsening trend of poor diets and low physical activity levels of the EU populations, which can increase the indicidence of various diseases in the future (White Paper, 2007).

   Many experts and international organizations such as the WHO describe factors that are responsible for the increase of obesity rates in the recent years. Among the most important factors we can include genetic predispositions, a lack of physical activity, an increased consumption of fat, overeating and also socio-economic factors. 

   Socio-economic factors that are most commonly examined in relation to increased risks of obesity are: the main source of the household  income, marital status, occupation, the size of the place of residence and educational level (SES). 

   Out of all socio-economic factors examined in connection with overweight and obesity, some studies (Faeh et al., 2010) found the strongest correlation with educational attainment. Especially in women, it was demonstrated that the higher education they achieved, the less risk of overweight and obesity they had.

   Even Fillol et al. (2011) found a strong, inverse relationship between the level of education and obesity (expressed as BMI) in women. The authors confirmed that lower levels of SES (education, occupation and household wealth) corresponded with a higher prevalence of obesity in women.

   The same results were also documented by Pol (2009). In their study they came to the conclusion that less educated women had a higher average BMI and a greater risk of overweight and obesity.

   Therefore, the aim of our study was to evaluate selected indicators of obesity in relation to age and the highest completed level of educational attainment in the adult population of Czech women.

2 Material and methods  

Participants

The sample consisted of 754 randomly selected women with the average age of 38.7 years (SD 15.5), weight 66.7 kg (SD 11.2), body height 166.4 cm (SD 7.2), and was divided into 3 age groups: Group 1: 18 - 39 years (n = 379); Group 2: 40 - 59 years (n = 238); Group 3: 60+ years  (n = 137).

Measurements

The selected parameters of body composition consisted of BMI (body mass index) ≥ 25kg/m2, WHR (waist-to-hip ratio) ≥ 0.85, % body fat (PBF) ≥ 28%, % skeletal muscle mass, FS (fitness score). These predefined indicators of obesity were measured under standard conditions using the bioimpedance device InBody 720 (6-frequency bioimpedance). The highest attained level of education was documented via a questionnaire. Based on the responses, the tested individuals were subsequently divided into four categories: primary education (n = 29), secondary education-trained (n = 59), secondary education-with GCE (the General Certificate of Education) (n = 327) and university education (n = 338). The actual measurements took place between 2011 and 2013 in different regions of the Czech Republic.
Analysis

The analysis of the data was made by the software Statistica 12 (made by Statsoft). The level of statistical significance was set at p <0.05.
Funding

This research was a part of the project "Creating a research team for the purpose of determining the level of physical activity (inactivity) in selected age groups of the population of men and women in the Czech Republic" (CZ.1.07/2.3.00/20.0044). The project is financed by the European Social Fund and the state budget of the Czech Republic, and coordinated by the Faculty of Sports Studies at the Masaryk University in Brno. 
3 Results
1. Comparison of the indicators of obesity in different age groups of Czech women

The results of the measurements show that the basic indicators of obesity vary depending on age (Fig.1). We can conclude that the average values of BMI, PBF and WHR  increase with an increasing age and the percentage of skeletal muscle mass and the index of fitness score (FS) decrease with an increasing age (Tab. 1).
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Figure 1: Graphical representation of the age-related changes in the indicators of obesity
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Fig. 2 shows that the average BMI value (kg/m2) increases with an increasing age – Group 1 22.76 kg/m2 (SD 3.41); Group 2 24.88 kg/m2 (SD 3.69); Group 3 26.49kg/m2 (SD 4.09). These values indicate that average body weight in the two youngest age groups is normal, but the oldest group is in the area of overweight. The average BMI of all measured women was 24.12 kg/m2, which betrays normal body weight. Statistically significant differences were found between groups 1 and 2, and 1 and 3. A significant increase of BMI occurs around the 40th year of age. 

	Table 1: Average values of the selected indicators obesity in different age categories.

	
	
	
	
	
	
	
	
	
	
	
	

	Sex=women

	Breakdown Table of Descriptive Statistics

	Smallest N for any variable: 754

	Age groups
	 
	BMI
	BMI
	%fat
	%fat
	WHR
	WHR
	%muscle
	%muscle
	FS
	FS

	
	N
	Means
	Std.Dev.
	Means
	Std.Dev.
	Means
	Std.Dev.
	Means
	Std.Dev.
	Means
	Std.Dev.

	18-39
	379
	22.7609
	3.41022
	25.7615
	7.1251
	0.8452
	0.04765
	40.7801
	4.02625
	75.5251
	5.99879

	40-59
	238
	24.8817
	3.69123
	30.2315
	8.09836
	0.87845
	0.05215
	38.1504
	5.09765
	73.8613
	7.85857

	>60
	137
	26.4864
	4.09999
	34.6154
	7.73711
	0.89985
	0.05815
	33.9534
	15.1605
	70.0438
	7.46942

	All Grps
	754
	24.1072
	3.91077
	28.7812
	8.26956
	0.86562
	0.05551
	38.7096
	8.01253
	74.004
	7.18352

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Table 2: Average values of the indicators of obesity in different groups divided by the educational attainment.

	
	
	
	
	
	
	
	
	
	
	
	

	Education
	 

N
	BMI 
	BMI
	WHR
	WHR
	%fat
	%fat
	%muscle
	%muscle
	FS
	FS

	
	
	Mean
	 Std.Err.
	Mean
	Std.Err.
	Mean
	Std.Err.
	Mean
	Std.Err.
	Mean
	Std.Err.

	Primary
	29
	25.8703
	1.02697
	0.89103
	0.01079
	31.6359
	1.42821
	36.9989
	1.21804
	72.3793
	1.47087

	Secondary
	59
	27.5893
	0.72
	0.91729
	0.00756
	36.808
	1.0013
	34.2307
	0.85395
	67.8814
	1.03121

	Secondary graduation
	327
	23.861
	0.30583
	0.86187
	0.00321
	28.5085
	0.42532
	39.0797
	0.36273
	73.9939
	0.43803

	University
	338
	23.5801
	0.30081
	0.8579
	0.00316
	27.3646
	0.41834
	39.2973
	0.35678
	75.2574
	0.43084


Fig. 3 shows the gradual increase in the percentage of body fat (PBF, %) in different age groups – Group 1 25.76% (SD 7.13); Group 2 30.23% (SD 8.09), Group 3 34.61% (SD 7.74). According to PBF, only Group 1 is in the area of normal body weight, Group 2 is in the area of ​​obesity and the oldest age group (Group 3) falls into the category of extreme obesity. The average value of PBF in all measured women was 28.78%, which is the level of obesity. Statistically significant differences were observed among all age groups, which means that a significant increase in PBF occurs around the age of 40 years and subsequently even around the age of 60.
   Even values of the indicator WHR increase with age (Fig. 4) – Group 1 0.85 (SD 0.05); Group 2 0.88 (SD 0.05), Group 3 0.90 (SD 0.06). According to WHR, only the youngest age group has body weight within the normal range. The other two groups are in the area of obesity. The average of all women was 0.87, which is the value of obesity. Statistically significant differences were found between all age groups. The indicator WHR thus further confirms that a significant accumulation of fat in the abdominal region occurs around the age of 40 years, and subsequently around the age of 60 years.
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2. Relationship between indicators of obesity and the educational attainment of Czech women
Based on the measured results, we can demonstrate that the values ​​of the basic indicators of obesity vary depending on the level of education (Fig. 5). We can conclude that women with university education have the lowest average values ​​of BMI, WHR, PBF and the highest average values ​​of FS and % skeletal muscle mass. On the other hand, women with secondary education-trained have the highest average values ​​of BMI, WHR, PBF and the lowest average value of FS and % skeletal muscle mass (Tab. 2).
   Our results indicate that the average BMI (kg/m2) varies in dependence on the level of education (Fig. 6): primary education - 25.87 kg/m2 (SD 1.03), secondary education-trained - 27.59 kg/m2 (SD 0.72), secondary education-graduation diploma - 23.86 kg/m2 (SD 0.31), university education - 23.58 kg/m2 (SD 0.30). According to BMI, women with secondary eduacation-graduation diploma and university education have normal body weight. Women with primary education and secondary education-trained are in the area of obesity. The lowest average value of BMI was found in women with university education, while the highest average BMI was documented in women with secondary education-trained. Statistically significant differences were observed between groups 2 and 3 (secondary education-trained vs. secondary education-with GCE), and 2 and 4 (secondary education-trained vs. university education), which suggests that women with secondary education-apprentiship achieve the worst results in terms of potential risks of obesity according to BMI.

   Further, even the percentage of body fat (PBF, %) varies in dependence on the educational attainment (Fig. 7): primary education - 31.64% (SD 1.43), secondary education-trained - 36.81% (SD 1.00), secondary education-with GCE - 28.51% (SD 0.43), university education - 27.36 (SD 0.42). The results show that only university educated women have normal PBF levels. Women with primary education and secondary education-with GCE are above the threshold for obesity, and women with secondary education-trained are even in the area of extreme obesity. The lowest average values of PBF were found in university educated women, while the highest were found in women with secondary education-trained. A statistically significant increase in PBF occurred between groups 2 and 3 (secondary education-apprentiship vs. secondary education-with GCE), and 2 and 4 (secondary education-apprentiship - university), which indicates that women with secondary education-trained fare worst even according to PBF levels.

   The average values of another indicator of obesity - WHR – also vary according to educational attainment (Fig. 8): primary education - 0.89 (SD 0.01), secondary education-trained - 0.92 (SD 0.01), secondary education-with GCE - 0.86 (SD 0.003), university education - 0.86 (SD 0.003). The measured values ​​show that all groups are in the area of obesity. The lowest average values ​​of WHR (just above the level of obesity) can be found in university educated women, while the highest values ​​of WHR were measured in women with secondary education-trained. A statistically significant increase in WHR was documented between groups 2 and 3 (secondary education-trained vs. secondary education-with GCE), and 2 and 4 (secondary education-trained vs. university education). Again, women with secondary education-trained achieved the worst results. 

4 Discussion
The results of our study show that the selected indicators of obesity (BMI, PBF, WHR) vary in dependence on the age and education of adult Czech women. Baum & Ruhm (2009) reported an increase in the average BMI in women aged 18-40 years, which is consistent with our findings. Similarly, Pol (2009) confirmed that BMI increases with an increasing age in French women. Based on the monitoring of obesity in relation to the level of education in France from 1981 to 2003, the same author (Pol, 2009) showed that people with lower educational attainment have a higher tendency to overweight and obesity. They have a higher mean BMI (a statistically significant difference was found mainly in women), which corresponds with the results of our work. According to these studies, 15% French people with secondary education were obese in 2003, while only 5% people with university education were obese. For example, a woman with secondary education, 163 cm tall, had on average +3.9 kg higher body weight than a woman of the same height and age having a bachelor's degree. Cutler & Lleras-Muney (2010), using data of adults aged over 25 years (an age group, in which most of the educational process is completed) in two countries (UK and U.S.) concluded that people with higher education are less likely to be obese. Similarly, Faeh et al. (2010) demonstrated an inverse relationship between socioeconomic factors and overweight. Interestingly, the highest relationship of this sort was found in women. Fillol et al. (2011) found a strong, inverse relationship between the level of education (and also other socio-economic factors) and obesity (expressed in BMI) in French women.

   These authors thus confirm the results of our study:  A lower level of education corresponds with a higher risk of overweight and obesity in adult women. 

5 Conclusions

The selected indicators of obesity in Czech women significantly change according to age. We repeatedly found significant differences in mean values ​​of BMI, WHR, PBF, FS and % skeletal muscle mass between different age groups. With an increasing age, there occurs an increase in the values of BMI, WHR and PBF, but in contrast, the average values ​​of FS and % skeletal muscles mass decrease.

   In this study, a significant correlation between education and obesity in Czech women was also found. Education, as one of important socio-economic factors, is inversely related to overweight and obesity. Women, who have higher levels of educational attainment (secondary education-with GCE and university education)  have lower levels of risk factors of obesity (BMI, WHR, PBF) and higher values ​​of indicators of good physical condition (FS, % muscle) than women with less education. According to our results, Czech women with secondary education-trained achieve the worst results in all indicators of obesity and have the greatest tendency to overweight and obesity.

   Based on our results, we believe that preventative steps against increasing levels of overweight and obesity must take into account educational attainment, and should primarily be aimed at groups with a lower education level. Our future studies will explore further socio-economic variables potentially related to obesity, such as the size of the place of residence, marital status and family income.
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Abstract

Piaget was one of the first researchers of child psychology to to emphasize how the gross-motor development represents a fundamental factor for the development of general psychic child (Piaget, 1936).

   The present work is a study carried out into two second classes of a primary school consisting of 41 students.  The objective of the research has focused on the study and analysis of the results obtained by students in the gross motor skills by comparing them with those obtained in the discipline of physical education. These skills were monitored through the use of a standardized and validated instrument the Urlich TGM test (Test of Gross Motor Development) through which has been possible to carry the quantitative assessments of the gross-motor ability of the students. The development of gross-motor abilities predominately concerns functions connected with the moving of the body from one place to another and the grasp and movement of objects. The test measures the 12 gross-motor abilities subdivided in two subtest (1. The moving, 2. Control of object).

   The results obtained from the research have shown that n.15 students by vote 9/10 in the motor discipline have reported a percentage in Subtest (1. Locomotor) just above 50%, similarly n.5 students by vote 7/10 have recorded a percentage equal to students with the highest score. An analysis of data it has been observed that: the n.15 pupils examined with the highest score in physical education (9/10) have highlighted in the subtest (1) the same results as n.5 students with the lowest vote (7/10). 

   Accordingly the data obtained underline the incompatibility between the vote in physical education and the results of subtest1 for both the 15 pupils for the other 5 students who will be subject of a further search, during which will be analyzed further variables such as those emotional, cognitive and behavioral of individual students.

Keywords: Gross-motor ability, subjects, physical education
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Abstract

The aim of this research was to find out the perceived metacognition level of Physical Education and Sports School students at Anadolu University and to identify whether metacognition levels display significant differences in terms of various variables. 

   The subject population sample was 416 Anadolu University Physical Education and Sports School students. "The Meta-Cognitions Questionnaire (MCQ-30)" developed by Cartwright-Hatton and Wells and later developed the 30-item short form (MCQ-30) was used. The MCQ-30 which was adapted into Turkish by Tosun and Irak is a four point agreement scale (Tosun and Irak, 2007). Each item in this scale is analyzed separately ranging from "(1) strongly disagree" to "(4) strongly agree.” In the data analysis, “arithmetic mean, standard deviation, t-test and ANOVA” were used.

   As a result of this study there was no significant difference between their genders for uncontrollableness and danger, cognitive awareness, cognitive confidence and the positive beliefs. On the other hand there is significant difference between their genders for need to control thinking. (p<0.05). Yılmaz (2007) and Semerci and Elaldı’s (2011) findings corresponded to the results of this research. There is no significant difference between their departments for uncontrollableness and danger, cognitive awareness, cognitive confidence, need to control thinking and the positive beliefs. There was no significant difference between their class levels for the positive beliefs, cognitive confidence and need to control thinking.     On the other hand, there was significant difference between their class levels for uncontrollableness and danger and cognitive awareness (p<0.05). The result of this study is supported with literature (Demir and Özmen, 2011).

Keywords: physical education, students, university
1 Introduction
Thinking is the mental process of the presentation of knowledge. The act of thinking is to transfer arrangement of knowledge in a way of new and different form when it is intended for solving a problem, responding a question or guiding to reach a goal (Çubukçu, 2004). The main feature that distinguishes humans from other creatures is the ability to think. In other words, all people think intrinsically. Thinking, metacognition and learning is the constant transformation into different aspects of the same phenomenon. At this point, metacognition is an integral part of the thinking process (Demir and Özmen, 2011).

   Metacognition is included not only on the basis of just thinking, but also all thinking skills are getting into at the same time. Individual’s making a decision to steps which he will do while he is working, developing an attitude about work, planning about work in his mind, reviewing his plan constantly and skills of constantly editing the disconnect points are located into the concept of metacognition. In this process, individuals gain better control about thinking and feeling by reflecting and evaluating their own thinking processes (Demir and Özmen, 2011).

   Metacognition, in the most sense, is defined as “thinking about thinking” (Anderson, 2002). In  his a research about children’s abilities of advanced memory in 1976, Flavell used the term of metamemory and has given this concept to the literatüre (Hacker and Dunlosky, 2003; Jager, Jansen and Reezigt, 2005; Karbalaei, 2010). Flavell who improved his studies in 1979 restructured his theory in a way including metacognition (Özsoy, 2008). In the literature, various definitions of the concept of metacognition is reached. 

   Flavell (1979) defined metaconition as individul’s discovering his abilities, controlling them and mobilizing the cognitive processes which he has them to learn in high level. Brown (1978) who did many researches about metacognition after Flavell defined metacognition as awareness and regulation of thinking processes which students used in structured learning and problem-solving situations. Wellman (1985) defined metacognition as a cognition of individual’s cognition; Butterfield, Albertson and Johnston (1995) defined metacognition as understanding the factors affecting the cognition and monitoring and controlling the cognition in company with small modals; O’Neil and Abedi (1996) defined metacognition as individual’s inspecting periodically whether it was reached the goal or not and carrying out different strategies after selecting them if they were necessary.

    Conducted researches have indicated that metacognitive skills have significant impact on students’ achievement and students with high level of metacognition are more successful. On the other hand, it is observed that there is an increase on the level of students’ achievement with metacognition strategies instruction. Therefore, metacognition can be used as a useful tool in the development of students.

   When we look at the researchers conducted about metacognition (Swanson, 1990; Schraw and Denisson, 1994; Tunçman, 1994; O’Neil and Abedi, 1996; Deosete et al., 2001; Soydan, 2001; Sperling et al., 2002; Bendixen and Hartley, 2003; Çiçekçioğlu, 2003; Namlu, 2004; Muhtar, 2006; Çakıroğlu, 2007; Özcan, 2007; Immekus and Imbrie, 2008; Tüysüz, Karakuyu and Bilgin, 2008; Yavuz, 2009; Ponnusamy, 2010; Demir and Özmen, 2011), we can indicate that they are overall about with metacognition and intelligence, academic achievements in various fields (Turkish, science, history, mathematics), cognitive abilities, epistemological beliefs, problem solving and mathematic, making decision, reading comprehension and learning, teacher training, developing the scale.

   Since being a person who can adapt to changes and developments of the world, use the necessary knowledge’s by choosing from swiftly increasing information, use the lifelong learning is possible by learning about learning, being developed the high level of thinking abilities of students will provide great contribution to realization of education’s goals (Özer, 2001). For all of these reasons, the investigation of students’ higher cognitive level is very important. Research is also particular important in terms of realization with physical education and sport sciences students. Because it is necessary for students before beginning to work to acquire a habit of questioning their thinking processes and therefore it is necessary also to have metacognitive skills which are abilities of evaluation and organizing thoughts. In addition, students with metacognitive knowledge and skills by taking responsibility for their own learning, will be more actively participating people in tasks carried out by them. Therefore, it is said an important issue that this study offers data related to learning skills to physical education and sport academy students, is a source for researches that will be then,  provides contribution to field by obtained results and draws attention to metacognitive skills and strategies.

In accordance with the importance and justifications stated above, determining the level of metacognition of students who are aware of their own cognitive processes and determining whether metacognition grade levels differ significantly from their genders, education departments and level of class or not is the main purpose of this research.

2 Material and methods
2.1 Participants
The research group consists of totally 326 students from first, second, third and fourth classes of Physical Education and Sports Teacher Training Department of Physical Education and Sports Education School, Recreation, Coaching and Sport Management Departments in Anadolu University in 2012-2013 Academic Year.
2.2 Materials

By collecting data of research, it was used "Metacognition Questionnaire-30 (MCQ-30) (The meta-cognitions Questionnaire (MCQ-30)) which was enhanced by Wells and Cartwright-Hatton (2004), translated into Turkish by Tosun and Irak (2008), and studied with validity and reliability studies.

   It is requested from individuals that they should rate themselves in the range of 1 to 4 points for each item of MCQ-30.  1-“Strongly disagree”, 4-“Strongly agree”. The highest score obtained from the scale of 120, the lowest score is 30. Rising the score indicates increasing of metacognitive activity in pathological way.

   According to psychometric study measured by Wells and Cartwright- Hatton, items on Metacognition Scale are distributed on five factors and this distribution is identical as in the long form. (1) The Positive Beliefs consist of 1., 7., 10., 20., 23. and 28. items and include positive beliefs about anxiety that helps solving the problem, planning. And also for this factor, anxiety is a desirable trait of personality. (2) Uncontrollableness and Danger include 6., 13., 15., 21., 25., 27. items and it consists of two dimensions. The first one is a belief that person should control his concerns in order to fulfill the human functions and stay safely. The second one is a belief about not controlling to anxiety. (3) Cognitive Confidence include 8., 14., 18., 24., 26. and 29. items and it is about the lack of confidence of one's own memory and attention skills. (4) Need to Control Thinking consists of 2., 4., 9., 11., 16., 22. items and includes requirement of controlling the negative beliefs like things with superstitions, being responsible and punished themes. These beliefs are related to responsible person and punishing him because of results of detrimental consequences which cannot be controlled. (5) Cognitive Awareness consists of 3., 5., 12., 17., 19. and 30. items and refers to struggle with one's own thought processes, continuously (Tosun and Irak, 2008).
    According to Wells and Cartwright-Hatton, MCQ-30’s Cronbach alpha value is .93 and Alpha values for factor is in the range .93 to .72. There was a significant correlation between the subscale and these correlations are consistent those in the long version of MCQ-30. Made by Tosun and Irak (2008) Turkish adaptation of it, the Metacognition Questionnaire-30’s Cronbach alpha reliability coefficient was .86. In addition, the ratio of the scale of the first half (odd-numbered items) has been .72 and for the second half (even-numbered items) has been .79. Results have shown the high internal consistency of MCQ-30 (Tosun and Irak, 2008).
Reliability expresses consistency of questions with each other in a survey and how reflects the scale used the issue interested (Kalaycı, 2008). Reliability analysis of scale used for identifying the level of metacognition of students of Physical Education and Sports School was performed with Alpha Method. 
Table 1. Metacognition Questionnaire-30's Alpha Values.

	
	Cronbach Alfa

	Metacognition
	,85

	The Positive Beliefs
	,82

	Uncontrollableness and Danger
	,62

	Cognitive Confidence 
	,84

	Need to Control Thinking
	,71

	Cognitive Awareness
	,72


Depending on Alpha coefficients, the reliability of the scale is interpreted in the following way (Kalaycı, 2008):
· 0:00 ≤ alpha ≤ 0:40  scale is not reliable,

· 0:40 ≤ alpha ≤ 0.60 is low reliability of the scale,

· alpha ≤ 0.80 ≤ 0.60 the scale is highly reliable,

· the scale of ≤ 1.00 0.80 ≤ alpha is highly reliable.
In this study, consequence of repeated analysis of the reliability of the scale reliability is determined ".85", respectively. This value is adequate for research ".70" because it is like a high standard, the scale used in research as a whole, it was concluded that nature. Since this value is a higher than “.70” standard which is adequate for research, it was concluded that that scale can be used in research as a whole. As well, the scale subscales reliability coefficients are determined for the size of positive beliefs is .82, for the size of uncontrollability and danger is .62, for the size of cognitive reliability is .84, for the size of requirement of controlling the thoughts is .71 and for the size of cognitive awareness is .72, respectively.  All of the required scale, as well as the size of the alpha value shows that the scale is reliable for determining the level of metacognition of students of Physical Education and Sports School.
2.3 Analysis
After implementing as planned the data collection tool used in the study to students, responses to scale have been reviewed individually by the researcher. Very few scale which wasn’t marked as needed or left blank were left outside the scope of the assessment. Then, each of scale that will be taken into consideration are numbered starting from 1. It is adopted giving 1 to option of “I strongly disagree”, 2 to option of “I disagree”, 3 to option of “I agree”, 4 to option of “I strongly agree” for each item of 30 positive regulated items of  Metacognition Questionnaire-30. In addition, students' personal information in the survey form has been entered into the computer as a number.

   Before beginning the analysis of data related to the study of statistical methods to determine compliance with the SPSS program have analyzed the distribution of the data, the distribution of the kurtosis and skewness were studied. Skewness is a measure of a distribution according to normal distribution whether it is symmetrical or distorted. Kurtosis of the normal distribution curve shows how much it is steep or flat (Özdamar, 2004). Even though in the literature there are no standard values certain accepted, when the normal skewness and kurtosis values are ± 2 and ± 7 intervals, Chou and Bentler (1995) and Curan, West and Finch (1996) stated they show normal distributions. Normal distribution is a cluster that each of which may be defined by a mean and standard deviation of the distribution.

   When the Physical Education and Sports School students’ Metacognition Questionnaire-30 scores are analyzed in terms of kurtosis and skewness, Chou and Bentler (1995) and Curan, West and Finch (1996) stated that the kurtosis and skewness of the data showed a normal distribution according to the values they said. After analyzed the distribution of data, to analyze data of tests to be used in order to decide whether the examined homogeneous (Levene > 0.05), it is determined that the data are homogeneous.

   Data from the computer in the analysis of research to attain the objectives facing the students' metacognitive reading strategies according to their level the scores obtained, the arithmetic mean and standard deviation calculation made to have the students that they use metacognitive reading strategies they receive from their points to their gender, they study sections, grade level, and they graduated high school fields differ according to in order to determine whether to show the operation of the binary cluster has benefited from the test for comparisons,  for comparison of more than two sets, ANOVA is used. Statistical analysis for the realization of the significance level was adopted at .05.
3 Results
	Table 1. Personal Characteristics of Students (n = 326).

	Personal Characteristics
	N
	%

	Gender

Girl

Boy
	92

234
	28.2

71.8

	Departments

Physical Education and Sports Teaching Sports Management

Coach Training in Sports

Recreation and Sports
	127

66

97

36
	39.0

20.2

29.8

11.0

	Class Level
1st class

2nd class

3rd class

4th class
	86

109

82

49
	26.4

33.4

25.2

15.0


As seen in Table 1, 28.2% of the students in the research of the study population were female, 71.8% are male. As regards students studying their departments, Physical Education and Sports Department students consist of majoring 39.0%, Coaching Department students consist of 29.8%, Recreation Department students consist of 20.2% and Department of Sport Management students consist of 11.0% of all population. Education in relation to the class level, 26.4% is for freshman, 33.4% is for sophomores, 25.2% is for third graders and 15.0% is for fourth grade students population of rate involved in the study. According to their graduated high school area, students who graduated from Turkish-mathematics department have the rate of 48.5%, students who graduated from social department have the rate of 20.9% and students who graduated from fitness department have the rate of 12.3% of study. Apart from this, 10.4% of the students graduated from the field of science, 1.8% of them graduated from the field of foreign languages and 6.1% of them graduated from the other areas.
	Table 2. The Metacognition Levels levels according to genders of students (n = 326).

	
	N
	
[image: image98.wmf]X


	SS
	T
	    df
	P

	The Positive Beliefs 
	Girl
	92
	14.54
	3.64
	      .66           324        .51(>.05)

	
	Boy
	234
	14.25
	3.66
	

	Uncontrollableness and Danger
	Girl
	92
	15.34
	2.91
	     -1.70        324       .09(>.05)

	
	Boy
	234
	15.94
	2.84
	

	Cognitive Confidence 
	Girl
	92
	13.04
	3.69
	      1.31        324       .19(>.05)

	
	Boy
	234
	12.45
	3.69
	

	Need to Control Thinking
	Girl
	92
	14.40
	3.93
	      2.57        324       .01(<.05)

	
	Boy
	234
	13.37
	3.21
	

	Cognitive Awareness
	Girl
	92
	17.10
	2.84
	     -1.14        324       .26(>.05)

	
	Boy
	234
	17.50
	2.89
	


According to table 2, there is no statistically difference between mean scores of uncontrollableness and danger, cognitive awareness, cognitive confidence and the positive beliefs of girls and boys students. There is a statistically difference between mean scores of need to control thinking.

	Table 3. The Metacognition Levels according to departments of students (n = 326).

	Source of Variation
	df
	Sum of Squares
	Mean Squ.
	F
	P

	The Positive Beliefs 
	Between Gr.
	3
	37.8
	12.6
	   .94(<1)       
.42(>.05)

	
	Within Gr.
	322
	4300.4
	13.4
	

	
	Total
	325
	4338.2
	
	

	Uncontrollableness and Danger
	Between Gr.
	3
	3.6
	1.2
	   .14(<1)       
.94(>.05)

	
	Within Gr.
	322
	2662.7
	8.3
	

	
	Total
	325
	2666.3
	
	

	Cognitive Confidence 
	Between Gr.
	3
	83.1
	27.7
	  2.05(>1)         .11(>.05)

	
	Within Gr.
	322
	4355.9
	13.5
	

	
	Total
	325
	4439.1
	
	

	Need to Control Thinking
	Between Gr.
	3
	26.8
	8.9
	  .82(<1)   
.48(>.05)

	
	Within Gr.
	322
	3492.1
	10.9
	

	
	Total
	325
	3518.9
	
	

	Cognitive Awareness
	Between Gr.
	3
	7.8
	2.6
	   .31(<1)        .82(>.05)   

	
	Within Gr.
	322
	2687.5
	8.4
	

	
	Total
	325
	2695.3
	
	


According to table 3, There is no statistically difference according to departments of students between mean scores of uncontrollableness and danger, cognitive awareness, cognitive confidence, need to control thinking and the positive beliefs.

	Table 4. The Metacognition Levels according to grade level  of students (n = 326).

	Source of Variation
	df
	Sum of Squares
	Mean Squ.
	F
	P

	The Positive Beliefs 
	Between Gr.
	3
	33.0
	11.0
	     .82(>1)      .48(>.05)

	
	Within Gr.
	322
	4305.2
	13.4
	

	
	Total
	325
	4338.2
	
	

	Uncontrollableness and Danger
	Between Gr.
	3
	111.4
	37.1
	    4.68(>1)     .00(<.05)

	
	Within Gr.
	322
	2554.9
	7.9
	

	
	Total
	325
	2666.3
	
	

	Cognitive Confidence 
	Between Gr.
	3
	101.5
	33.8
	    2.51(>1)     .06(>.05)

	
	Within Gr.
	322
	4337.6
	13.5
	

	
	Total
	325
	4439.1
	
	

	Need to Control Thinking
	Between Gr.
	3
	31.5
	10.5
	     .97(>1)   
.41(>.05)

	
	Within Gr.
	322
	3487.4
	10.8
	

	
	Total
	325
	3518.9
	
	

	Cognitive Awareness
	Between Gr.
	3
	99.3
	33.1
	     4.11(>1)    .01(<.05)   

	
	Within Gr.
	322
	2596.0
	8.1
	

	
	Total
	325
	2695.3
	
	


According to table 4, there is no statistically difference according to grade level of students between mean scores of the positive beliefs, cognitive confidence and need to control thinking. There is a statistical difference between mean scores of uncontrollableness and danger and cognitive awareness.

4 Discussion

These results have been achieved in this research that is in order to examine whether Anadolu University School of Physical Education and Sports Department students’ metacognitive levels differ to students' gender, education departments and grade level or not.

   According to their gender, when Physical Education and Sports School students’ metacognitive level are analyzed, there is no significant difference on their positive beliefs, uncontrollableness and danger, cognitive confidence and cognitive awareness levels. This result of research is consistent with Turan, Demirel, and Sayek (2009) studied on different program models that implements five different medical school students in the metacognitive awareness of the 846 on the student and according to gender statistically significant difference cannot find the research results. However, in this study it is served that the female students get higher score in the level of “need to control thinking" than male students and thus a significant difference occurs. To get a high score in this subscale of the scale, people’s fearing of consequences which can be happen due to having thoughts and in the extreme to assume responsibility for them, in other words, it expresses negative beliefs is to take control. These results obtained from this study are similar to the results of various studies. One of these studies was conducted in 2011 by the Demir and Özmen. In Demir and Özmen’s results of research that has been done, when the girls are compared with male students, it has emerged that at level of "need to control thoughts" they have a higher average score. Similarly, in researches which were evaluated the students’ metacognitive levels according to their gender by Saban and Saban (2008), Tosun and Irak (2008), it is observed that girls have higher score of at the level of their control requirements than boys levels. In the research to determine the situation which was studied by Spence, Yore and Williams (1999), while there were no significant difference between the levels of girls’ and boys’ metacognitive levels statistically, researches showed that girls' metacognition levels developed than those of boys. In the light of this study, female students are more successful in controlling negative beliefs than male students. The underlying reason for this can be attributed to gender roles installed depending on the cultural structure. 

    Physical Education and Sports School students’ metacognition levels didn’t differ by their studying departments. In other words, it can be said that there is no impact on the metacognitive level of students who are studying teaching physical education and sport, recreation and sport management department of a change in coaching. 

According to grade level of students of Physical Education and Sports School, there wasn’t any significant difference between the metacognition levels, the positive beliefs, cognitive confidence and need to control thinking. Nevertheless, it has emerged a significant difference in the levels of cognitive awareness in terms of uncontrollableness and danger in terms of grade level. Research derived from these findings is consistent with the results of Tosun and Irak (2008)'s have done the research about students' age and cognitive awareness and uncontrollableness and danger subscale total score between negative and significant relationship.

    It is seen that metacognition scale in terms of uncontrollableness and danger in the fourth grade is lower than average of the first, second and third grade students. It is an expected result of the falling uncontrollableness and danger level by closer to the final year students of the university. Because their cognitive levels of students, alumni, etc. features increase their self-confidence, it can be interpreted as it will affect in keeping their anxieties under control. This result is consistent with Demir and Özmen (2011)’s findings obtained the research of college students in a variety of top-level variables examined in terms of cognition which aimed to demonstrate consistency. However, it doesn’t coincidence with the results of research which is studied by Semerci and Elaldi (2011), which aimed to determine students' metacognitive beliefs of Faculty of Medicine.  Semerci and Elaldi indicated that there was no expected finding about increasing in size of students’ uncontrollableness and danger as approaching the final year of university. They interpreted this case that there wasn’t any increasing on self-confidence of students and hence they were forced to take control in the form of the concerns. 

   It is seen in terms of the size of cognitive awareness which is one of the subscale of metacognitive scale the average of fourth grade score is lower than average of the first grade scores. These differences of students can be interpreted that they affects the level of training as their cognitive awareness. On one's own thought processes constantly expressing the hassle of "metacognition" size has an importance for physical education and sports of college students on having higher-level thinking skills. 

5 Conclusions

As a result, this study has been conducted with students studying in departments of a college of Physical Education and Sports College of Physical Education and Sports Teacher Coaching, Recreation and Sport Management. It is thought that this study will provide significant contributions to literature by comparing with students of other universities departments of Physical Education and Sports of Turkey and including in other faculty and departments’ students. Designed quantitative and qualitative researches will improve on the scope of work. In addition, it is necessary to provide environment to develop their level of metacognitive skills of students of Physical Education and Sports School to make a difference in their professional careers in future.
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Knowledge levels about muscle cramps by Turkish athletes from different sports.
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Abstract

Cramping occurs as a result of any disruption at normal mechanisms of muscle contraction and relaxation. After the regular contraction and relaxation of the muscle from the inside and outside of the muscle cell electrolytes in a balanced manner in order to be effective. For the regular contraction and relaxation of the muscle, electrolytes should be located in the intracellular and extracellular in a balanced way. The aim of this study is to evaluate the level of knowledge about muscle cramps in athletes from separate branches of sports.
   The population sample was 258 athletes from different sports, who voluntarily participated in the study; 161 males with mean age 22.30 ± 2.30 (years) and mean sports age 7.13 ± 1.24 (years), and 97 females with mean age 22.34 ± 2.549 (years) and mean sports age 4.45 ± 0.84 (years). In the light of the questionnaire developed by Stone et. al., (2003), a questionnaire form was designed and applied on the subjects. A SPSS-16 packaged software was used in order to process the data obtained from the questionnaire. Descriptive statistics were performed to determine arithmetic means and standard deviations.
   Considering the answers to the item “ Importance of the factors affecting muscles cramps related to exercising”, the subjects indicated that “exercising” is important (73.3%), and stated “gender” is not  important (24%). The majority of participants believe that muscles cramps related with training level. While “fatigue” was indicated as the most common perceived cause of the muscle cramps related to exercising with 53.9%,  the least common answer is “material” (8.9%). While “taking a rest” was indicated as the most preventive method for muscle cramps related to exercising with 53.5%, the least common answer is “electrolyte intake” (7.8%). 

   The level of success of treatment modalities for muscle cramps, the subjects indicated that “muscle stretching” is perceived as most successful  with 61.6%, and “magnetic stimulation” was not indicated as a successful method with only 20.5%.
   It is shown that athletes from different sports do not have enough knowledge related to muscle cramps caused by exercising. Therefore, informing the athletes about the muscle cramps can be helpful in terms of both health issues and athletic success.

Keywords: Cramps, Exercise, Athletes.
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Tri-axial accelerometer usage in pedagogical process in Czech basic school.
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Abstract

To investigate whether physical activity (PA) could be used as verified quantitative and qualitative factor in pedagogical process. Find, discover or establish algorithm how to evaluate PA characteristics and give fast feedback to pupils and their parents as good as to teachers about daily PA by using modern digital technologies.

   Based on available sources we accomplish review of studies describing relationship between types of PA, PA recommendation and bone health. We focused on studies that used accelerometers as a measuring device. In the next step we suggest process how to transfer data sets from the device, compute results and give feedback to users thanks to internet database environment and cell phones.

   PA is in studies using as a variable in many ways. For our project we decided to use epoch data from tri-axial accelerometer  measuring that divide PA on low, moderate and vigorous intensity as good as describe scoring time in that intervals. 

   For description of PA influence on bones we decided to use raw accelerometric data. For mathematical algorithm we partially found instrument in a work of Ahola (2010). But limitation is that these formula describe only impact from ground based forces during walking, running and jumping. It challenges us to suggest a formula how to calculate “bone score” for wider spectrum of motions. Raw data also gae us possibility to find potential sources of injuries based on high impact forces measured by accelerometer.

   Previous studies showed that tri-axial accelerometry is a useful method how to measure PA and also PA influence on bone characteristics. On that basis, we designed a method that can give especially to parents well-timed information about child activity and help to protect them from negative impact of PA insufficiency.  Our methods also provide important data that can help to force pedagogical process to be more active and change stereotypes in schoolchild behavior. Our method will be used in post-doctoral project by taking data from basic schools in Czech Republic.

Keyords:  Tri-axial accelerometer, pedagogical, Czech school.
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Abstract 
The world cup of men’s handball team championships was analysed using data from all matches in order to determine tactical differences at the elite level. The first aim of this study was to conduct a technical analysis of current handball and to determine factors related to success in this sport discipline. The second aim was to compare the data of first eight teams with other next teams.
Table 1. Values of variables analysis and groups  P values also shown.

	Variables
	
	F
	P

	Yellow C.
	
	10.928
	.001*

	Blocked
	22.799
	.000*

	Assist
	18.379
	.000*

	Tech. Faults
	4.214
	.029*

	Wing shots  
	8.865
	.002*

	Wing shots  successful
	13.132
	.000*

	7M shots 
	4.255
	.028*

	7M successful
	5.996
	.009*

	Fast breaks
	10.015
	.001*

	Fast break  successful
	14.024
	.000*

	Breakthroughs
	6.482
	.006*

	Breakthroughs successful
	
	
	6.227
	.008*

	Total shots
	
	6.534
	.006*

	Total successful  shots
	
	17.829
	.000*


        *. The mean difference is significant at the 0.05 level.

An analysis of the performance of the participating teams’ video tapes and CD’s, in the collection of matches, was completed on all the teams  taking part in the World Cup Handball Championship 2013. . This technical analysis also used cumulative statistics from the International Handball Federation. There were 24 teams in this competition , these were classified participating 2013 into three groups according to the final classification of the winning teams.  Variables were identified relating to results of matches (win or lose),  and data collection of games was completed by selecting certain codes for  each variable of the study variables.
 The variables included:-  Total shots, Total successful shots, Breakthroughs,  Breakthroughs successful, Fast break successful, Fast breaks, Red C, Yellow C, 2Min, Steal, Blocked, Assist, Tech. Faults, 6M shots, 6M successful shots, Wing shots, Wing successful shots,  9M shots, 9M successful shots,  7M shots, 7M successful shots.  

   The technical variables used to compare the teams  included: the average number of shots, the efficiency of shots, the efficiency of breakthroughs, fast break goals per team, the efficiency of fast breaks, the average number of 7M shots, the efficiency of 7M shots, the average number of 6M shots, the efficiency of 6M shots, the average number of 9M shots, the efficiency of 9M shots, the average number of wing shots, the efficiency of wing shots, offence (The average number of tech faults, the efficiency of tech faults, the average number of assist, the efficiency of assist), defense ( The average number of blocked, the efficiency of the average number of steals, the efficiency of steals), and penalties (2M, yellow card, red card).

This technical analysis used cumulative statistics from the International Handball Federation. ANOVA revealed significant differences between the first eight teams in the World cup championships 2013 and their counterparts in the other two groups (group two, teams from 9-16 and group three, teams from 17-24) in terms of several technical variables. The results showed that the above various affected the ranking in favor of the world cup teams in significant international teams.

Keywords: men, handball, analysis
1 Introduction 

The new methods of training are an educational process that aims at developing the player’s potentialities to reach the highest levels of performance through integrity and enhancement.

The higher the level of performance is the more the need for modern training is required. The plan for championship are based on the precise planning that aims at developing the performance of the players and the teams, which in turn helps achieve the objective behind participating in international championships and score high. 

   Careful planning for championship necessitates the study and the analysis of the level of the players, teams and levels in order to choose players with certain qualifications that enable them to participate to the results, test figures and level studies (Imad Abbas, 2005).

   Team Handball as one of the most popular sports games belongs to a set of very complex activities of sport dominated by cyclic and acyclic structures of the movement. It takes place in the intermittent stress mode. During training and competitions, basic motor skills are focused on. Contemporary approach to the basic characteristics of handball players and the specific requirements and characteristics of handball game require science- based analysis and insights that can be reached only on the basis of scientific research projects (Bjelica., 2007).

Handball is characterized by continues monitoring and focusing in addition to the readiness to respond in all situations. This requires individual and team abilities to cope with the different situation in the match. These situations are distinguished by the rapid change in play tactics to enhance the motor skills of players to win (Kadri Morsi., 1984).
The basic element to win is the right use for basic motor skills, and individual capabilities that include bodily, physical skill, tactics and psychological aspects of the players. The untrained player cannot  control neither the ball nor his movements (Mohamed Aloulily., 1985; Yasser Mohamed Hassan., 1994).
Handball depends on varied and changing game situations as performance conditions are not stable due to its connection with the opponent's performance and changing court situations. These situations oblige players to use complex motor patterns with the ball that include performing consecutive complex motor skills so, it is important for training to be very similar to game situations. The player should acquire various forms of performance to choose the best form according to actual game situations. This increases the player's ability to feint and maneuver without being surprised by situations that he\she was not trained on. There are clear differences among the international teams in the quality and quantity of  performance skills which provide them with abilities to achieve high levels in world championship.

  These skills are the outcome of all the skills that the players learned as they were young and the continuous training made their performance, whether in sequence or in parallel, achieves the objective quickly and with minimal efforts, so the high performance of the modern team handball sports game depends on what the players do during the game. The types of skills are one of these important aspects for handball players, which require players to have well developed basic and specific motor skill abilities. As a result, it was necessary to search for the best ways to improve the performance of skills for the players at a young age (Amr, Hassan & Ahmed Hossen, 2013; Amr Hassan., 2010; Amr Hassan., 2009; Amr Hassan., 2005; Rogulj., 2000).

Match analysis is one of  the measurement as it allows the levels to be measured quantitatively according to a specific standard, this gives a chance for collecting data about the number of players and their levels which help in establishing a comparison between the individual and himself or the individual and his mate which means evaluating the differences between different teams( group differences) it’s worthy to note that match analysis is an educational method for monitoring teams and showing ways of developing them in a scientific way. This helps achieve success and reach the aims of the teams (Mohamed Hassanein and Hamdy Abdel Moneim, 1986).

Monitoring and observation are of extreme importance.  They take the shape of video films and match analysis which are based on the methods of analysis, the aim of analysis, case study, number of observed items, data size and type, tools and equipment, number of analyzed individuals and proficiency of analysis conductors (Kemal Darwesh et al., 2002). 
This goes with the new trends of handball training in the 21st  century that includes player’s individual performance study in all positions, team performance analysis and those of video films in learning and monitoring handball motor skills 

Through analyzing many local and international champions, the researcher noticed that some teams enjoyed high levels while others did not . Also the researcher found that there was a clear difference in the repetition of the skills and in the place of their usage in the play court which is closely related to a positive or negative score for these teams
2 Material and methods 
The world cup of men’s handball team championships 2013 was analyzed using data from all matches in order to determine tactical and technical differences at the elite level. The first aim of this study was to conduct a technical analysis of current handball and to determine factors related to success in this sport discipline. The second aim was to compare the data of first eight teams with other next teams.

An analysis of the performance of the participating teams’ video tapes and CD’s in the collection of matches, was completed on all the teams taking part in the World Cup Handball Championship 2013. This technical analysis also used accumulative statistics from the International Handball Federation. There were 24 teams in this competition; they were classified into three groups according to the final classification of the winning teams. Variables were identified relating to results of matches (win or lose), and data collection of games were completed by selecting certain codes for each variable of the study variables.
3 Results and discussion
Table 1. Values of variables analysis and groups P values also shown.
	Variables
	
	F
	P

	Yellow C.
	
	10.928
	.001*

	Blocked
	22.799
	.000*

	Assist
	18.379
	.000*

	Tech. Faults
	4.214
	.029*

	Wing shots  
	8.865
	.002*

	Wing shots  successful
	13.132
	.000*

	7M shots 
	4.255
	.028*

	7M successful
	5.996
	.009*

	Fast breaks
	10.015
	.001*

	Fast break successful
	14.024
	.000*

	Breakthroughs
	6.482
	.006*

	Breakthroughs successful
	
	
	6.227
	.008*

	Total shots
	
	6.534
	.006*

	Total successful  shots
	
	17.829
	.000*


        *. The mean difference is significant at the 0.05 level.

The variables included:-  Total shots, Total successful shots, Breakthroughs,  Breakthroughs successful, Fast break successful, Fast breaks, Red C, Yellow C, 2Min, Steal, Blocked, Assist, Tech. Faults, 6M shots, 6M successful shots, Wing shots, Wing successful shots,  9M shots, 9M successful shots,  7M shots, 7M successful shots.  
The technical variables used to compare the teams included: the average number of shots, the efficiency of shots, the efficiency of breakthroughs, fast break goals per team, the efficiency of fast breaks, the average number of 7M shots, the efficiency of 7M shots, the average number of 6M shots, the efficiency of 6M shots, the average number of 9M shots, the efficiency of 9M shots, the average number of wing shots, the efficiency of wing shots, offence (The average number of tech faults, the efficiency of tech faults, the average number of assist, the efficiency of assist), defense ( The average number of blocked, the efficiency of the average number of steals, the efficiency of steals), and penalties (2M, yellow card, red card).
This technical analysis used cumulative statistics from the International Handball Federation. ANOVA revealed significant differences between the first eight teams in the World cup championships 2013 and their counterparts in the other two groups (group two, teams from 9-16 and group three, teams from 17-24) in terms of several technical variables. The results showed that the above variables affected the ranking in favor of the world cup teams in international teams.
Table 2. Percentage values for variables between groups per match. 
	variables 
	Group(1)

Teams Ranked 1-8
	Group(2)

Teams Ranked 9-16
	Group(3)

Teams Ranked 17-24

	Yellow C.
	3.1%
	3%
	2.9%

	Blocked
	3.8%
	2.3%
	0.9%

	Assist
	12.2%
	9.3%
	7.3%

	Tech. Faults
	11%
	11.5%
	14.8%

	Wing shots  
	7.0%
	5.5%
	5.3%

	Wing shots  successful
	4.3%
	3%
	2.4%

	7M shots 
	3.8%
	3.5%
	3.4%

	7M shots successful
	3%
	2.5%
	2.3%

	Fast breaks
	7.7%
	5.6%
	5.6%

	Fast break successful
	6.1%
	4.3%
	3.8%

	Breakthroughs
	6%
	4.9%
	4.3%

	Breakthroughs successful
	4.2%
	3.4%
	3%

	Total shots
	46.7%
	47.2%
	46.9%

	Total successful shots
	29.7%
	26.6%
	24%


This significance lies in 14 types of variables. In 7 type’s variables there was no positive significant differences, the 14 variables with statistical significant difference are as follows:- 

1- Blocked: this is skilled performance in which the defender tries to obstruct the ball aimed at the goal. Group (1) achieved 3, 8% for every match, on the other side the rate decreased to .094 %.

2-  Assist: this is the defender offer, to his team mates while attacking the player handling the ball. Group (1) achieved 12.2% and this decreased gradually till it reached 7.3 % in group (3). It’s known that when this spill is high the team’s results become high too.

3- Tech. Faults: teams with no good preparation commit this mistake which results in that the attackers lose the ball. Group (3) rate was 14.8% per match in comparison with highly trained teams in group (1) with the rate of 11%. 

4- Wing shots: it’s rate increased in the highly classified teams per match. Wing shots successful achieved less in the percentage of wing shots number in general and wing shots successful in particular. The decreased rate reached 5.3% with success rate 2.4%. 

    This explain the reason that less classified teams lost their matches due to lack of wing shots and the unsuccessful wing shots which indicates the poor training level and need for more skill development.

5- 7M shots: it’s a vital factor in scoring goals. The team getting 7M shots and scouring will achieve high results. In comparing the three groups we find that group (1) achieved the highest rate of 7M shots 3.8 % per match and 7M shots successful rate was 3%.  The rate decreased generally till it reached 3.4% in group (3) and 7M shots successful rate was 2.4%. This indicates a defect in players’ preparation for shots and necessity to be trained on. 

6- Fast break: most studies point out its effectiveness in match results. It’s one of the best attacking tactics offered by coaches most of the time. The previous table shows the highly classified group (1) repeated the tactics of fast break with the rate 7.7% per match and fast break successful rate was 61% per match. 


[image: image99.emf]0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

20.0

Yellow C. Blocked Assist Tech. FaultsWing shots Wing shots

successful

Group (1)

Group (2)

Group (3)


Figure 1. Percentage values for variables between groups per match. 
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Figure 2. Percentage values for variables between groups per match. 
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Figure 3. Percentage values for total shots and successful total shots between groups per match. 
      Group (2) and (3) are equal in implementing fast breaks with the rate of 5.6% but group (2)     achieved high rate of fast breaks successful which is 4.3% in comparison with group (3) rate which is 3.8%. These explain the low world classification of group (3) teams which couldn’t win almost all of their matches. 

7- Breakthroughs: this is the third way in scoring goals. It’s the stage before goal shots. The team succeeding in applying breakthroughs will have ability chance for scoring goals and wining. The previous table indicates that group (1) achieved the higher percentage of breakthroughs with the rate of 6% and success rate 4.2%. The rate decreased till it reached with group (3) breakthroughs 4.3 % and breakthroughs successful 3%.

8- Total shots: although the three groups were almost similar in total shots with the rate between 46.7% and 47.2% but its effectiveness differed and the successful rate of group (1) was 29.7%. Group (2) 26.6% and group (3) 24%.

9- Yellow cards: the difference among the three groups is very small as the rate was between 2.9% and 3.1%.
4 Conclusion 

Teams are classified according to win\lose criterion during championships. Through the analysis of handball world cup 2013. It was clear that variables affected the ability of the teams to score goals and to win matches. The fastest statistical data with direct significance are: Blocked - Assist – Tech. faults – wing shots – 7m shots – Fast breaks –Breakthroughs – Total shots. 
The rate of implementing them affects the results, so the young and novice players must be well prepared and international teams should focus on developing these variables to ensure best results and better performance.  
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Abstract

The aim of this study was to determine the dynamics of the indicators of running economy (VO2·BM- 1·min-1 and ΔVO2·BM-1·min-1) within 48 hours after the application of explosive strength intervention (ESI). 

   Nine university students, recreational athletes (age 23.8 ± 1.56 years, height 178 ± 4.8 cm, weight 74.8 ± 2.91 kg) underwent ESI (6 explosive strength exercises, 3 sets, 8 reps, rest 90 sec, maximum intensity) aimed mainly at lower limbs. The testing of running economy (RE) was performed during four separate measurements (-48, 0, 24 and 48 h; 0 = test immediately after the intervention) at 8, 10, 12 km·h-1 (5 min intervals; the last 60 sec of each level were recorded). 

   It was found that when compared with the pretest values (-48 h), the average ΔVO2·BM-1·min-1 at 8 km·h-1 changed by +3.8% immediately after the intervention (0), by +1.6% after 24 h, and by 0% after 48 h.  At 10 km·h-1, the changes were 6.3 - 4.3 - 0.4%, and at 12 km.h-1 they were 5.2 - 4.3 - 1.5%. According to the available literature, it was realistic to expect a peak of O2 consumption during 48 h after the intervention, but this was not observed. The results show the greatest deterioration of RE immediately after the intervention, with a subsequent decline of O2 consumption to resting levels within 48 h. 

Keywords: plyometric training, cost of running, acute effect.
1 Introduction
Running economy (RE), together with the value of the anaerobic threshold and maximal oxygen uptake (VO2 max), is regarded as one of key factors determining aerobic performances (Basset and Howley, 2000).

   The available research of RE has already resolved most problems related to the impact of various intervention programs on the indicators  of RE. The effect of long-term (several weeks´) programs on changes in RE suggests that plyometric interventions can positively affect RE. For example, the study of Saunders et al. (2006) conducted during 9 weeks in highly trained runners showed a positive influence of a plyometric intervention on running economy. An interesting fact is that these positive changes were observed only at the highest tested speed (14, 16 and 18 km.h-1). Similar results in elite runners were reported by Turner et al. (2003), who demonstrated a positive impact of plyometric methods on changes of RE, although they did not confirm the expected mechanism of these changes (storage and utilization of the elastic energy). Conversely, Grieco et al. (2012) showed that a plyometric program lasting for 10 weeks had no influence on the indicators of RE (at  the speed of 9 km.h-1) in a women's soccer team.
   To our knowledge, an acute effect of plyometric training on RE has not been described in literature. There are indications pointing to an increased level of fatigue and muscle tenderness after plyometric exercises, because the culmination of muscular sensitivity occurs after about 48 hours (Kampmiller and Vanderka, 2006). It can be assumed that the consumption of O2 (as an indicator of RE) during constant speed running, at a fatigue caused by a previous plyometric training, is higher than the consumption of O2 at the same speed in fully recovered individuals.

2 Material and Methods
Participants 

The research was conducted in nine randomly selected recreational athletes (males), students of the Masaryk University. Their mean age was 23.8 ± 1.56 (mean ± SD) years, their mean measured height was 178 ± 4.8 cm and weight 74.8 ± 2.91. All students participated in the study voluntarily.

Procedures

The acute effect of a plyometric intervention on indicators of RE was examined through four separate tests of running economy at different time intervals since the plyometric intervention. First, a baseline measurement (-1), which was to serve for the comparison of changes in RE (caused by the subsequent interventions), took place 48 hours before the plyometric exercise. It was followed by a measurement at the time 0 (0), ie. immediately after the plyometric exercises, and then by measurements after 24 hours (1) and 48 hours (2). We focused on changes in the average ΔVO2•BM-1•min-1 (the ratio between acute oxygen uptake and baseline oxygen uptake, ie. “-1”, expressed in millilitres of oxygen per minute and kilograms of body mass) at running speeds of 8, 10 and 12 km•h-1 on the treadmill with a 1 % slope. Running speeds were selected in order to test athletes at speeds below the anaerobic threshold. The interval at each speed lasted five minutes. 
   After the completion of a standard warm-up (which included five minutes of dynamic stretching followed by a 5-minute running load on each speed described above), the speed intervals followed one after another, without rest. VO2 recording took place during the last 2 minutes of the load using the device Metalyzer 3b (Cortex, Biophysik GmbH, Germany), the breath-by-breath analysis. The testing of RE was performed on the treadmill (Catana, Lode, The Netherlands).
   The plyometric training included six explosive strength exercises that were performed in 3 sets of 8 repetitions. The interval of rest between sets and exercises was set to a common standard. The exercises were as follows:
1) Jump squats with a barbell (30 kg)

2) Vertical jumps off the bench (20 cm)

3) Hand jump push-ups

4) Front lunges with a barbell (20 kg)

5) “Skater” (20 kg plate on the chest)

6) Horizontal jumps off the bench (20-40 cm)
The testing was conducted at a constant temperature of 20 ± 1 °C, always in the same shoes and the same clothes. Two days before the initial examination and during the execution of the research, the tested subjects were asked to refrain from any sports activities. Before each measurement, the calibration of Metalyzer 3b was performed by a calibration syringe (3 Liter Calibration Syringe, Cortex, Germany).
Analysis

The obtained data were expressed as ΔVO2·BM-1·min-1. A data analysis was performed using pre-test to post-tests (0 h, 24 h, 48 h) changes that were assessed by analysis of variance with repeated measures. The level of p < 0.05 was considered as statistically significant. The software program Statistica 12 (StatSoft, Tulsa, USA) was used for all statistical analyses. Considering that we compared results of two independent studies with the same design, but with a different type of training, we used a relative expression of changes in RE (%).
3 Results
We found that when compared with the pre-test values (-48 h), the average ΔVO2·BM-1·min-1 at 8 km·h-1 changed by +3.8% immediately after the intervention (0), by +1.6% after 24 h, and by 0% after 48 h.  At 10 km·h-1, the changes were 6.3 - 4.3 - 0.4%, and at 12 km.h-1 they were 5.2 - 4.3 - 1.5%. Plyometric training did not induce significant changes (p < 0.05) in RE neither during the monitored intervals (0, 1, 2), nor at the tested speeds (Table 1 & Figure 1). The most striking changes in running economy (when compared to the interval -1) were observed during the interval 0 (at all three speeds) and at 10 km·h-1. During the intervals 1 and 2, the average ΔVO2·BM-1·min-1 tended to decrease at all speeds, particularly during the interval 2, the pointer value RE moved to the edge of the measurement input (-1).
	Table 1. Descriptive Statistics of running economy (deltaVO2).



	Time (day)
	Speed (km•h-1)
	deltaVO2 (Mean)
	deltaVO2 (Std.Dev.)
	deltaVO2 (Std.Err)
	deltaVO2 (-95,00%)
	deltaVO2 (+95,00%)

	0
	8
	1.038
	0.049
	0.016
	1.001
	1.076

	0
	10
	1.063
	0.029
	0.010
	1.041
	1.086

	0
	12
	1.052
	0.032
	0.011
	1.027
	1.076

	1
	8
	1.016
	0.073
	0.024
	0.960
	1.072

	1
	10
	1.043
	0.052
	0.017
	1.003
	1.084

	1
	12
	1.043
	0.043
	0.014
	1.010
	1.076

	2
	8
	0.993
	0.101
	0.034
	0.916
	1.071

	2
	10
	1.004
	0.081
	0.027
	0.942
	1.066

	2
	12
	1.015
	0.047
	0.016
	0.979
	1.052
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Figure 1. Changes in running economy (ΔVO2·BM-1·min-1) in ratio to base-line measurement.
4 Discussion
The documented changes of RE induced by plyometric training were not statistically significant. Nevertheless, it is interesting that in some cases, the changes reached values ​​around 6 %, when compared to the pre-test (baseline). We can assume that the intervention was performed with a sufficiently strong stimulus to cause a significant deterioration in RE immediately after the intervention. In fact, the tested subjects (without exception) reported that the subjective assessment of fatigue was high, especially during the interval 1 (24 hours after the intervention).

   The time interval that matched the measured largest deterioration RE (0) does not premise the rate increased muscle sensitivity after 48 hours as indicated Kampmiller and Vanderka (2006). This may be due to the insufficient strength of the plyometric stimulus, which did not produce the expected changes at the cellular level, respectively. From our perspective, it would be appropriate to extend the investigation further and monitor other indicators (eg. creatine kinase), which may demonstrate a relationship between the degree of fatigue after a plyometric intervention and changes in RE.
5 Conclusion

Plyometric training did not elicit the expected changes in the dynamics of RE during the intervals 0, 24 and 48 hours after the plyometric intervention. The results so broadly follows that when we set design does not occur in the time interval 0-48 h after the intervention to the accumulation of fatigue that would materially affect the monitored parameters. The usability of this fact is seen in the planning of endurance load below the level of anaerobic threshold, where we can calculate the signal level values ​​of RE.
Source of funding for the study

This investigation was conducted within the framework of a specific students’ research at the Masaryk University 0790/2012 "Factors affecting the economy of running (the effect of explosive strength training and stretching acutely applied before performance on the economy of running) II"
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Abstract

The purpose of this study was to determinate difference between pace changes during ultra-trail marathon and performance level. We divided the course of the Brnensky masakr (trail ultramarathon, length 61 km and 1984 m of positive altitude change, September 21st 2013) into twelve 5-km segments (last one-kilometre was excluded). Twenty-nine finishers (men category; 198 runners finished race) were used with GPS devices (Garmin Forerunner 910 XT) to record their position. Subjects were divided into 3 groups (A faster runners, n=10; B moderate, n=10; C slowest, n=9) by finishing time. Runners’ speed (RS) was normalized as ratio of stage and overall speed (RS > 1 means slower speed in segment of course than overall speed). 

   ANOVA was used to identify difference between groups, there was found interaction (group × split; p<0.05). Values of normalized RS were in range of 0.67 (B group, 10-15 km) and 1.34 (B group, 5-10 km). RS is generally linked with elevation changes and technical difficulties of the trail race. Biggest difference between groups on single part of course was found between 30 and 35 km (A=1.12; B=1.18; C=1.25) and smallest difference was in the first 5 km (A=0.86; B=0.86; C=0.84). 

   In spite of the fastest part (10-15 km) and the slowest part (5-10 km) of the race, first part of course has tendencies to been run faster than the second one. No other patterns in pace distribution between different performance levels were found.

Keywords: endurance; race; GPS; running
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Abstract

The aim of this study is to compare the intensity of game load in individual playing positions between female basketball players in U19 (1st division) and senior (2nd division) categories. 

   Eight female basketball players of U19 category and 9 female basketball players of senior category participated in this research. Individual intensity zones of the physical activity intensity were determined on the basis of the maximum heart rate (HRmax). HRmax was set in the endurance shuttle run test. The classification of the physical activity intensity: 1. <50% of HRmax – very light intensity, 2. 50-63% of HRmax –  light intensity, 3. 64-76% of HRmax –  moderate intensity, 4. 77-93% of HRmax – hard intensity, 5. 94-100% of HRmax – very hard intensity. HR was during the game monitored with the system Suunto Team Pack.

   When the individual players’ positions, in particular zones, were compared in the two categories, no significant differences were found – the point guard (p>0.05), forward (p>0.05) and center (p>0.05). Moreover, no significant differences were detected, when the two categories were compared, in % of HRmax (p>0.05) between point guards (86(2.5 vs. 87.4(4.2), forwards (89.7(2.1 vs. 84.7(3.6) and centers (87.5(2.7 vs. 88.7(2.9). 

   The results indicate high physiological demands on individual players’ positions in both categories. Information of this character can be useful for basketball coaches and conditioning specialists. It is suggested that to increase the number of examined subjects and games ould benefit similar future researches. 

Keywords:
Heart rate, playing positions, zones of physical activity intensity

1 Introduction

Basketball is one of the most popular team sports in the world and it comprises of specific structural and functional characteristics. Game performance is therefore affected by multiple factors (technical, tactical, psychical, conditional, and social) which form one complex unit. From the conditional standpoint basketball is characteristic for its intermittent load, whilst it is demanding in the aerobic and anaerobic area. (McInnes et al., 1995; Rodríguez-Alonso at al., 2003; Abdelkrim et al., 2007). These conclusions were reached by the authors of stated studies on the basis of monitoring of the heart rate (HR), measuring the concentration of blood lactate and time-motion analysis. All three methods were used during competitive games in various age and gender categories. It is evident that the analysis of the intensity of motor load under the force of game conditions is gradually acquiring prominent meaning in today’s modern era. The primary reason for conducting this analysis is to make the training process more effective and thus the transfer from training to game should be effective. HR is one of the most widely used physiological variables in conditioning area. According to Achten and Jeukendrup (2003) the monitoring of HR is appropriate and objective method used to evaluate the intensity of physical activity. The HR can be measured repeatedly without any financial costs and is non-invasive (Gocentas et al. 2011). In sport games, including basketball, to monitor the HR is from the financial point of view more costly since in the game telemetric devices without wrist watches have to be used. These devices are able to transmit HR of several players simultaneously (the number of monitored players depends on the manufacturer of the specific device) in real time and the progress may be followed on the screen of laptop.  

Authors of several research studies (Vaquera et al., 2008; Matthew and Delextrat, 2009; Narazaki et al., 2009; Montgomery et al., 2010) analyzed the intensity of the game load and they tried to specify the physiological demands on individual player’s positions during competitive games. Vaquera et al. (2008) state in their study statistically significant differences in percentage of maximum heart rate (HRmax) between the point guards and forwards, as well as between point guards and centers. 

When comparing forwards and centers they did not record any statistically significant differences. The intensity of game load may probably vary depending on the interruptions during the game (free throws, time-outs, etc.), substitutions and as Hoffman (2003) states it may also vary because of the chosen game tactics. 

The aim of this work is to determine the differences in the intensity of the game load between the same player’s positions of two different age categories—the U19 and senior—in women’s basketball. 

2 Material and methods

Eight female basketball players in category U19 (1st division—the highest competition in Czech Republic) and nine players in senior category (2nd division—second highest competition in senior category in Czech Republic). The average age of the U19 group was 17.4 ( 0.99, body height 181 ( 5.95 cm, and body weight 63.6 ( 5.76 kg. The average age of the senior group was 20.6 ( 2.94, body height 178.4 ( 5.5 cm, and body weight 64.9 ( 5.84 kg. In the U19 category were recognized these standard player’s positions: point guard (n = 1), forward (n = 3), center (n = 4), and in senior category were: point guard (n = 2), forward (n = 4), and center (n = 3). 

   The HR was monitored during one game in the U19 category and one game in the senior category with the use telemetric device Suunto Team Pack (Suunto Oy, Vantaa, Finland). These competitive games were recorded on camcorder Canon HG10 (Canon Inc., Tokyo, Japan). The receivers of the HR (Suunto Memory Belts) were synchronized with the camcorder and starting time of the game. The HR was recorded in two-second intervals. Transmission of the data from the receivers to the laptop was used the docking station Suunto. The acquired data were subsequently evaluated in respective software programme Suunto Training Manager. To interpret the results the figures of HR monitored during the total game time were used. Total game time is here defined as the time the subject was on the court, including short interruptions in play, time-outs and free throws (Abdelkrim et al. 2007; Matthew and Delextrat, 2009). Into the total game time were not included short breaks between the quarters, half-time and time spent on bench. 

   The figures of the HRmax in endurance shuttle run test were used to determine five zones of physical activity intensity (Thompson et al., 2010). The data are expressed as mean ( standard of deviance (SD). The distribution of normality of data was verified by Shapiro-Wilk test. On the basis of the distribution of normality data the Student t-test and non-parametric Mann-Whitney U-test were used. The average played time in 1st and 2nd zone, in all players’ positions, was so short that no other statistical processing was necessary. The software Statistica 12 (StatSoft, Inc., Tulsa, USA) was used for complete statistical evaluation of the gained data. Statistical significance was set to α = 0.05. 

Table 1. Classification of physical activity intensity (Thompson at al., 2010).

	Zone
	HRmax (%)
	Intensity

	1
	<50
	very light intensity

	2
	50-63
	light intensity

	3
	64-76
	moderate intensity

	4
	77-93
	hard intensity

	5
	≥94
	very hard intensity


3 Results

The mean HR during the total game time was in the senior category 87.9 ( 3.6% from HRmax and in U19 category 87.5 ( 2.8% from HRmax. The results of the HR show that the point guard of the U19 played in 3rd, 4th and 5th zone 24.3 ( 33.4%, 60.7 ( 29.2%, and 13.4 ( 17%, respectively, from the total game time. The mean HR was 86 ( 2.5% from HRmax. The senior point guards played in 3rd zone 8.5 ( 6.3%, in 4th zone 67.4 ( 22.7 %, and in 5th zone 23.2 ( 25.2% from total game time with mean HR 87.4 ( 4.2% from HRmax. When the acquired figures were compared no statistically significant differences (p > 0.05) were found (Figure 1).
The forwards (U19 vs. seniors) played in 3rd zone 3.9 ( 1.3% vs. 12.5 ( 4% form total game time. In 4th zone 60.6 ( 26.6% vs. 73.2 ( 6.8% and in 5th zone 35.3 ( 26.1% vs. 11.1 ( 9.8% from total game time. The mean HR reached in U19 89.7% and in seniors 84.7% from HRmax. The comparison of the figures in individual zones and percentage from the HRmax were not statistically significant, p > 0.05 (Figure 2).

   The centers of U19 played in 3rd, 4th and 5th zone 7.9 ( 5.8%, 67.1 ( 23.8%, and 23.1 ( 21.6% from total game time, respectively. The centers in the senior category played 7.6 ( 5.7 % in 3rd zone, 58.9 ( 12% in 4th zone, and 31.8 ( 11.4% in 5th zone. The mean HR in U19 was 87.5 ( 2.7% from HRmax compared to 88.7 ( 2.9% from HRmax in senior category. Between centers no statistically significant difference in individual zones and percentage from HRmax (p > 0.05) was recorded (Figure 3). 
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Figure 1. Comparison of point guards in categories U19 and senior.
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Figure 2. Comparison of forwards in categories U19 and senior.
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Figure 3. Comparison of centers in categories U19 and senior.

4 Discussion

The HR values are sometimes very difficult to interpret and basketball game is not an exception. While interpreting the values of HR the suggestions of Ziv and Lidor (2009) – Physical attributes, physiological characteristics... were consulted and presented results were introduced in percentage of HRmax. Moreover, the data was evaluated from the total game time because according to above mentioned authors live time ignores important information about the recovery of the players during the interruption of the game, as are free throws and time-outs. This study presents the comparison of game HR values in two different age categories of women’s basketball—comparison of the same player’s positions (point guard, forward and center) but in categories U19 (1st division) and seniors (2nd division). Forwards form U19 category played 95.9% of total time with HR (above 77% of HRmax) in 4th and 5th zone. In senior category the forwards played in 4th and 5th zone 84.3% of total time. Similar figures were reached by centers who played in U19 category 90.2% and senior category 90.7 of total game time in hard intensity and very hard intensity. Similar results were reached by Abdelkrim et al. (2010)—elite male players of U19 played 92.6% of total game time with HR higher than 75% of HRmax, 19.3% of total game time with HR higher than 95% which also resembles the presented results in this study (in this case figures above 93% of HRmax in range from 11.1% to 35.3% of total game time). 

   The mean HR values expressed as percentages of HRmax also correspond to the research of Rodriguez-Alonso et al. (2003), Abdelkrim et al. (2007), Vaquera at al. (2008), and Matthew & Delextrat (2009). Rozdriguez-Alonso et al. (2003) state values of mean HR during national and international games of women’s basketball—90.8% and 94.6% of HRmax, respectively. 

Abdelkrim et al. (2007) state mean HR in U19 category of men’s basketball on the level of 91% of HRmax. Vaquera et al. (2008) state HR of male point guards, forwards and centers at levels 95,6%, 93,7% a 92,6% of HRmax, respectively. 

   In female senior category are the reached results comparable with the study of Matthew & Delextrat (2009) where female bbasketball players played with mean HR 89.1% of HRmax. However, Scanlan et al. (2012) determined lower mean value of HR in state-level Australian women’s competition—68.6% of HRmax. 

    Data presented in this study and studies of above mentioned authors confirm the fact that physiological demands in basketball game may depend on several factors as gender, age group, level of competition, chosen tactics and others. Even if no statistically significant differences were found when the two age categories were compared, the values of HR show high physiological demands. HR may be also influenced by other factors like anxiety, psychological excitement and not only by the intensity and the duration of physical activity.    Bangsbo (1994) assumes that the influence of psychological factors on the HR response may be lower during the physical activity in high intensity. 

   Game-based training seems as suitable choice when the results are transferred into the training process. The advantages of the game-based training are in stimulation of sport-specific movement patterns, development of technical and tactical skills in high physical load and better motivation of players (Gabbett et al., 2009). Sampaio et al. (2009) states similar values of HR in a game 3 on 3 (87 ( 4 % of HRmax) and in game 4 on 4 (83 ( 4% of HRmax). Klusemann et al. (2012) in their study they recorded level of mean HR 86 ( 4% of HRmax in game 2 on 2 and 83 ( 5% of HRmax in game 4 on 4. Form physiological point of view these introduced values of HR (Sampaio et al., 2009; Klusemann at al., 2012) correspond to the values of HR presented in this study. 

    The results point out the high physiological demands on individual player’s positions in both age categories. On the basis of the gained data it may be concluded that the transition form one category (the U19, 1st division) to the other (the senior, 2nd division) should be form the physiological point of view without complications. Nevertheless, we need to take into consideration also other factors (technical, tactical, psychological, social, etc.) that may influence the game performance. In the senior category of the 1st division, however, one should expect higher physiological (conditioning) demands. 

5 Conclusions

This study compares player’s positions in two different categories (U19 – 1st division and senior – 2nd division) from physiological point of view. The results indicate similar intensity of game load in both categories. The proposed information in this study may be useful for conditioning coaches and basketball coaches to manage and plan the training process (e.g. game-based training). Of course, this study has some limitations—more accurate results would have been reached if the number of researched subjects and competitive games was higher. If the blood lactate concentration was measured and time-motion analysis was used the compact view on the assessment of the game load intensity would be provided.  
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Abstract

Modern football has been and still remains a continues concern for specialists and coaches who work in this sector. One of the most important components is the tactical location of the footballers in the midfield. Superiotity and the control of the game in the midfield is considered by most of the technicians as a priority for achieving positive results. The aim of the research was to find out the important role of the midfield player in the modern football game. Also to excamine the changes of the game parameters through observation and avaluation of the midfield players.

   We have collected data (questionaire, application forms) for the players and their coaches from the participating teams, related with the trace runners of each midfield player during all the match. Also we have prepared appropriate techonological equipment for filming and photographing the matches.

   Results showed that today`s trend goes towards establishing creative players within midfield position. The players that have qualities even though in pressure can manage to find the right pass in attack`s movements. The observation of the tournament showed that the development of the young footballers of  the U19 are being equipped to play in different role and structures.

   Coaches must give a shape to the technical & tactical situations associated with contemporary elements such as pressure, pressing, convinced that the players present in today’s football a profound influence in the personality of the team.

Keywords : Midfield player, match, game systems, evaluation, technical & tactical
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Abstract

In this contribution it was shown that the Czech adult population has a relationship between selected kinds of individual physical activity and civilization diseases (smoking and alcohol consumption), back and join pains. 

   In this research is involved 5862 adult (over 18 years of age) Czech people of both sexes. Watched parameters were gained by questionnaire (totally 19 questions) from which we are discussing an influence of sport practising (yes or not), character of the work (physical, physical and sedentary, sedentary or do not work) and kind of transportation to work (walking, biking, public transport, car  or does not travel) on smoking, alcohol consumption, back and joints pains.

   Results demonstrated that over 72% of Czech adult population do not practise any sport. There were found only slight differences between watched parameters (smoking, alcohol consumption, back and joints pains) and those who are physically active or inactive. Back pains have over 70% of people, more often those not sporting. Join pains have about 55% and there are not any significant differences among groups. Very negative effects would be expected because of alcohol consumption – over 80% answered ‘yes I take alcoholic drinks’; more positive seems to be parameter smoking, about 22% of the sports group were practising smokers, while among non sporting it was about 32%. The parameter ‘character of the work’ does not show great differences; those who work physically smoke the least, those who do not work drink alcohol less like others. Also parameter transportation to work does not show any great differences; only those who use bike have significantly lower joints pains.

    Presented results are part of The project "Creating a research team for the purpose of determining the level of physical activity (inactivity) in selected age groups of the population of men and women in the Czech Republic" (CZ.1.07/2.3.00/20.0044) is financed by the European Social Fund and the state budget of the Czech Republic.

Keywords: Movement activity - inactivity, adult population, smoking, alcoholic consumption, back and joint pains

1 Introduction
In present society we meet more and more often with various health problems and civilisation diseases. In the contribution we aim at back and join pains like health problems by them suffers majority of present adult population. Back and joint pains belong to very often and unpleasent manifestations of men movement apparatus. The most often courses of pains of back can be seen in permanent disbalance of body position, where part of muscles is overloaded and shortened and another part is weakened and from this lost off balance results pains. There may be many reasons these back and joints pains, but the most often stated are sedentary way of life, lack of physical activity and obesity or overweight (Cacek, 2012, Kunesova, 2006).

Among civilisation diseases that are widely spread belong and  alcohol and drogs consumption in which is Czech Republic according EU statistics one of the leading (in negative sence) countries (Hrcka, Krska, Mikusova, 2006).  In 2009 the average alcohol consumption of alcohol in Czech Republic was 16,61 l per person; this is the highest consumption in EU (Anderson, 2012). Alcohol consumption started accelerate in 90-ies in of the last century. Similarly started negative trends in the alcohol consumption and drunk occurance among children and youths. This trend is in the contrast with the develpment in West European countries and in Poland, too, where alcohol consumption decreased or was stabilized (Andrlová, 2012).

Research held in 2011 shows that 29,1 % adult citizens (15 – 64 years) in Czech Republic smoked. There is higher rate of smokers among singles and divorced. There  was also proved that higher rate of smokers is among tranees, while university educated people smoke rarely (Sovinová, Sadílek, & Csémy, 2012).
Objectives


The aim of this research is to find the state of Czech adult population (over 18 years) in smoking, alcohol consumption, back and joint pains with regard to their movement activity.

2 Material and methods

Evaluation of population characteristics were done by quetionnaire. There were involved 5862 Czech adult people (3023 female and 2829 males). Totally the questionnaire had 19 questions from which we work with these parameters: back pains (BP), joint pains (JP), alcohol consumption (AC) and smoking (SM), sex (female – male), regular movement activity resp. sport practising (yes – not), type of transport to work (walk, bike, public transport, car, none transport) and type of work (physical, sedentary, physical and sedentary, unemploed). Gained results were proseed by fundamental statistic and graphical methods. Statistical significance differences among parameters were evaluated on 5% statistical level.

3 Results

See Tables 1 - 5 and figures 1 – 6
.

4 Discussion

Majority of Czech adult population do not practise movement activity regularly (over 73%); worse situation is among females from them only about 22% state that practise sports regularly (Table 1). 

Over 73% of respondents stay that they have back pains. Again the situation is slightly worse among females. Those who are practising sport have less back pains (Table 2, fig 1). Differences between those with regular sport activity and without it are statistically significant (p<0,05). 
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Joints pains have 55% of population. Values of males and females are near the same (Table 3, fig 2). Again those who practice sport have better results and differences are statistically significant (p<0,05).

In present Czech adult population is near 30% of smokers, more often smoke males (Table 4). Those who practice sport again smoke less and differences are significant (p<0,05), (fig 3).

Parameter alcohol consumption confirms that Czech adult population drinks too much. Over 80% drinks either sometimes or regularly (Table 5). Again those who practice sport drink alcohol less, though the differences are not so clear (fig 4).

On the fig 5 can be seen that those who have either sedentary or are unemployed practise sports far less comparing those whose type of work is either physical or combination of physical and sedentary. 
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On the fig 6 is seen the situation with types of transport to work. It seems clear that active types (walk and bike) influence also the sport activity that is far often like it is in case of not active means of transport to work (p<0,05).

5 Conclusions
1. Czech adult population does not practice sport in adequate (recommended) level.

2. Majority of population have back and joint pains. Those who practice sport have significantly less problems.

3. Smokers are “only” about 30%; this parameter seems relatively positive. Often smoke those who are less physically active.
4. Parameter alcohol consumption confirms negative situation of Czech adult population Differences between sport practising and not practising are not significant; this can be considered like surprising.

5. Active kinds of work and transport to work positively influence also other sport activity in leisure time. Differences are statistically significant (p<0,05).
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Abstract

In this study, it was aimed to evaluate the physical activity and physical fitness levels of the adolescents who have stayed in the orphanage, to comment on the current situation of the playfields in which adolescents have participated the sport and recreational activities and to support the legislative regulations about the administration of the orphanages. 

   The sample of the study was 83 adolescents (n=32 girls, n=51 boys and age=15.67±1.27) from Konya Orphanage. The physical activity levels of the subjects were evaluated by Physical Activity Questionnaire for Children (CFAO) adapted to Turkish from the Physical Activity Questionnaire for Older Children (PAQ-C) developed by Crocker et al (1997). Fitnessgram Test Battery was also used for the physical fitness levels of the subjects. 

   According to gender, it was seen that there were some statistically significant differences in favor of boys in the anthropometric and physiological features (height, weight, BMI, VO2max). As it was understood that there were no significant differences in the push-up and sit-up test scores between the boys and girls, there were significant differences in the flexibility test scores in favor of girls. According to age and gender, 18,1% (n=15) of the subjects took part in the Needs Improvement-Health Risk (NI-HR), 19,3% (n=16) of them took part in the Needs Improvement (NI), 62,7% (n=52) of them took part in the Healthy Fitness Zone (HFZ) in aerobic capacity parameter (VO2max ml/kg/min); besides in Body Mass Index (BMI) parameter 13,3% (n=11) of the subjects took part in the Needs Improvement-Health Risk (NI-HR), 15,7% (n=13) of them took part in the Needs Improvement (NI), 71,1% (n=59) of them took part in the Healthy Fitness Zone (HFZ). It was also understood that 53% (n=44) of the subjects were inactive, 32,5% (n=27) of them were mid-active, 14,5% (n=12) of them were active.

   As a conclusion, it was seen that the adolescents who participated in the study were healthy according to the body composition, aerobic capacity and physical fitness standards determined by The Cooper Institute (2010). However, according to the classification which was applied in view of the reference values by Tanır (2013), it was concluded that most of the adolescents were inactive or mid-active in terms of physical activity. Even though the playfields in the orphanages were efficient, it has been thought that the legislative regulations for the reformation and diversification of the current playfields and organizing the recreational activities will not only support the maintenance and improvement of the current physical fitness levels of adolescents and also cause to enhancement in their physical activity levels. 

Keywords: Physical Activity, Physical Fitness, Adolescent.

1 Introduction

Today, the concept of health related physical fitness has been frequently used in evaluation of health status of individuals. Health related physical fitness has been focused on body composition which has connected with morphological, functional and motor skills, cardiovascular and muscular (flexibility, power and strength) fitness (Minatto et al., 2012). Cardiovascular fitness has been a result of physical activity and an important component of metabolic health.  (Mota et al., 2012). Lower physical activity and cardiovascular fitness has related to cardiovascular and metabolic disorders such as lipid defect, high blood pressure, insulin resistance (Hussey et al., 2007; Ortega et al., 2008). Researchers have stated that the individuals, whose all of the health related physical fitness components have been lower, have highly metabolic syndrome risk (Moreira et al., 2011). Ruiz et al. (2006) and Stigman et al. (2008) indicated that there has been a relationship between decreasing insulin resistance with cardiovascular fitness and the metabolic syndrome seen depending on abdominal muscles lipidosis. In a study conducted by Ortega et al. (2007) on 13-18.5 age group totally 2589 students, it has been understood that the higher aerobic fitness levels, the lower abdominal muscles lipidosis. Besides in some studies which have been applied nowadays, it has been seen that there has been a positive correlation between risk of disease and adiposeness with the cardiovascular fitness (Ortega et al., 2008; Lobelo,  & Ruiz, 2007).

    In a study by Baquet et al. (2006) it has been stated that there has been a linear relationship with the participation in regular physical activity of adolescents and the development of physical fitness and it has also been mentioned that the development of physical fitness levels have protected the individuals from lots of chronic diseases. This relationship hasn’t been confirmed for children yet because of methodological problems and difficulties in evaluation of physical activity levels of children and adolescents. Nevertheless, there have been mounting evidences about as the physical fitness levels of children and adolescents have enhanced, the cardiovascular fitness have developed (Carrel et al., 2005; Dencker et al., 2006). In the studies conducted to evaluate the relationship between cardiovascular fitness of children and adolescents and commute to school (by bicycle or on foot) and also the participation in physical activity, it has been understood that there has been a positive strong correlation between going to school by bicycle and cardiovascular fitness, it has also been seen that going to school on foot has developed the cardiovascular fitness (Cooper et al., 2003; Alexander et al., 2005; Cooper et al., 2006; Cooper et al., 2008). So, in this study which has applied for the evaluation of the physical fitness levels of adolescents who have stayed in the orphanage, it has been thought that the evaluation of their physical activity levels have also been suitable. 

The higher physical fitness and physical activity levels of people has been thought as important for protection from disease. Because of the fact that the progression of cardiovascular diseases has begun from childhood to adulthood, the risks shouldn’t be ignored and the preventive precautions should be taken on time (Aires et al., 2011). The cardiovascular diseases depending upon the decrease in the physical activity level and the the spread of sedentary lifestyle have showed increased with the adulthood period (Kvaavik et al., 2009). In this study, it has been thought that the evaluation of physical fitness and physical activity levels of adolescents on time and the preventive precautions have been helpful to prevent the possible diseases.
   Many factors such as the socio-economical status, gender, genetics and nutrition may affect physical activity levels of individuals. (Lennox, & Pienaar, 2013). Considering that the socio-economical status and life conditions of adolescents who have stayed in the orphanage have been different from their peers, their physical activity levels may also be different. In case the physical activity levels of adolescents who have stayed in the orphanage have been lower than the peers who have stayed with their families, it has been thought that the playfields where physical or recreational activity may be organized have been more functional. In addition to these, the results of this study has been supported the legislative regulations about orphanages.  

2 Material and methods

2.1 Participants

The sample of the study was 83 adolescents (n=32 girls, n=51 boys and age=15.67±1.27) from Konya Orphanage.

2.2 Procedures

The questionnaire for the physical activity levels of adolescents was applied in the lounge of orphanage under the researcher’s supervision. The measurements for the physical fitness levels of the adolescents were also applied in gym of orphanage. The participants were warmed up by researchers in order to prevent them from some injuries during measurements and to obtain the most accurate results.

2.3 Measures

Physical Activity Questionnaire for Children (PAQA)

The physical activity levels of the subjects were evaluated by Physical Activity Questionnaire for Children (CFAO) adapted to Turkish by Tanir, (2013) from the Physical Activity Questionnaire for Older Children (PAQ-C) developed by Crocker et al. (1997). The Cronbach-alpha coefficient of questionnaire was 0.76.

Fitnessgram Test Battery
Fitnessgram Test Battery developed by The Cooper Institute in 1982 in Dallas was also used for the physical fitness levels of the subjects. With this test battery, the body composition, aerobic capacity, muscular strength, endurance and flexibility of subjects were measured. By regarding the data obtained from the measurements, according to The Cooper Institute Fitnessgram Test Battery Evaluation Standards (2010) whether the subjects involved in the Healthy Fitness Zone (HFZ) or not in terms of age and gender. The tests below were applied to evaluate the physical fitness levels of participants.

1. Height and Weight Measurements

The heights of subjects were measured by Body Analyzer (FB 721) and the weights of them were also measured by Tanita Hd 376.

2. Body Mass Index (BMI)
BMI: Weight (kg) / Height 2(cm) 

3. Push-up Test
4. Curl-up Test
5. Sit and Reach Test
6. PACER Test

7. The Calculation of Predicted VO2Max

Predicted VO2Max levels of subjects were evaluated by using the model developed by Matsuzaka et al. (2004)

Predicted VO2Max = 61.1- (220 X gender) – (0.472 X age) – (0.862 X BMI) + (0.192 X PACER laps)

Note.  Gender= 0 if girl or 1 if boy. 

2.4 Analysis

Data were analyzed by using SPSS 20.0 package program. After descriptive statistics were calculated, Kolmogorov-Smirnov Test was applied whether data were normally distributed or not. Because the data showed normal distribution, Independent Sample t-test was used. In evaluation of relationships between physical activity and physical fitness levels of subjects, Pearson coefficient of correlation (r) was used. The significance level was accepted as 0.01 and 0.05.

3 Results

Some descriptive statistics on the demographic characteristics of adolescents have been seen in Table 1. The number of participants for all parameters is 83. 

Table 1.The descriptive statistics of adolescents.

	Variables
	Girl
	Boy
	Total

	
	n
	%
	n
	%
	

	Age
	14
	8
	42.1
	11
	57.9
	19

	
	15
	8
	38.1
	13
	61.9
	21

	
	16
	6
	35.3
	11
	64.7
	17

	
	17
	6
	30
	14
	70
	20

	
	18
	4
	66.7
	2
	33.3
	6

	PAL
	Inaktif
	12
	37.5
	32
	62.7
	44

	
	Mid-active
	10
	31.3
	17
	33.3
	27

	
	Active
	10
	31.3
	2
	3.9
	12

	PFL
	Fail
	30
	93.8
	42
	82.3
	72

	
	Pass
	2
	6.2
	9
	17.7
	11

	VO2Max
	NI-HR
	12
	37.5
	3
	5.9
	15

	
	NI
	6
	18.8
	11
	21.6
	17

	
	HFZ
	14
	43.8
	37
	72.5
	51

	BMI
	NI-HR
	7
	21.9
	2
	3.9
	9

	
	NI
	6
	18.8
	7
	13.7
	13

	
	HFZ
	19
	59.4
	42
	82.4
	61


Note.  PAL: Physical Activity Level, PFL: Physical Fitness Level, BMI: Body Mass Index, NI-HR:Needs Improvement- Health Risk, NI:Needs Improvement,  HFZ:Healty Fitness Zone.

Table 2. The comparison of physical activity and some physical fitness levels of adolescents.

	Variables
	n
	Average
	Std. dev.
	t
	p

	PAP
	Girl
	32
	2.92
	1.02396
	3.479
	0.001*

	
	Boy
	51
	2.24
	0.73897
	
	

	BMI
	Girl
	32
	24.0156
	3.04149
	4.535
	0.000*

	
	Boy
	51
	21.2341
	2.49989
	
	

	VO2Max (ml/kg/min)
	Girl
	32
	38.8833
	5.88691
	-7.464
	0.000*

	
	Boy
	51
	48.4604
	5.56432
	
	

	Push-up Test
	Girl
	32
	11.49
	5.822
	-4.786
	0.000*

	
	Boy
	51
	18.03
	6.196
	
	

	Curl-up Test
	Girl
	32
	19.84
	5.525
	-4.583
	0.000*

	
	Boy
	51
	25.63
	5.639
	
	

	Sit &Reach Test
	Girl
	32
	10.37
	2.195
	3.437
	0.000*

	
	Boy
	51
	8.28
	2.958
	
	

	PACER Test
	Girl
	32
	32.63
	19.539
	-1.994
	0.050

	
	Boy
	51
	41.45
	19.768
	
	


Note. * p<0.05; PAP: Physical Activity Point; BMI: Body Mass Index.

In Table 2. it can been seen that there are significant differences in BMI, aerobic fitness (VO2Max ml/kg/min), push-up and curl-up tests in favor of boys and there is a significant difference in flexibility test in favor of girls (p<0.05). There are no significant differences in Pacer Test results (p>0.05).

Table 3. The relationship between physical activity levels and some physical fitness parameters of adolescents.

	Variables
	BMI
	VO2Max (ml/kg/min)
	Push-up Test
	Curl-up Test
	Sit &

Reach Test
	PACER

Test

	PAL
	Girl
	r
	-0.400*
	0.204
	-0.341
	-0.120
	-0.253
	0.006

	
	
	p
	0.023
	0.264
	0.056
	0.512
	0.162
	0.972

	
	Boy
	r
	-0.103
	0.038
	-0.314*
	-0.069
	-0.094
	0.017

	
	
	p
	0.472
	0.789
	0.025
	0.629
	0.513
	0.907

	
	Total
	r
	-0.057
	-0.140
	-0.429**
	-0.236*
	-0.005
	-0.065

	
	
	p
	0.609
	0.206
	0.000
	0.031
	0.966
	0.557


Note. * 0.05; ** 0.01; PAL: Physical Activity Level; BMI: Body Mass Index.

In Table 3 it has been seen that there is a weak negative correlation between the physical activity levels of adolescents and push-up test results (r=-0.429; p<0.05); curl-up test results (r=-0.236; p<0.05). According to gender it can be seen that there is a weak negative correlation between the physical activity levels of boys and push-up test results (r=-0.314; p<0.05); there is a weak negative correlation between the physical activity levels of girls and BMI results (r=-0.400; p<0.05).

4 Discussion

The health related reliable methods have taken the place of traditional methods in the evaluation of motor skills. Many developed countries have integrated these methods into their education systems. This situation has not reduced the need for the evaluation of motor skills in children and adolescents. (Cvejic et al., 2013).

   In this study which was applied for the evaluation of physical activity and physical fitness levels of adolescents, 86.8% of adolescents (n=72) failed to reach the minimum values at least one test among tests applied for parameters of physical fitness according to the age and gender specified in The Cooper Institute Fitnessgram Test Battery Evaluation Standards (2010) (Table 1). According to gender, it has been seen that 82.3% of boys (n=42) and 93.8% of girls (n=30) couldn’t reach the minimum values (Table 1). In the study applied by Minatto et al. (2012) on 10-17 age group 277 children and adolescents, 75.4% of boys and 88.5% of girls failed to reach the minimum levels according to the age and gender specified in The Cooper Institute Fitnessgram Test Battery Evaluation Standards (2010). When two studies were compared, it was seen that the physical fitness levels of adolescents in this study were lower. The reason of this may be socio-demographic structures between the children who have lived with their families and the children who have stayed in orphanage.

   According to the reference values by Tanir (2013), it has been understood that the rate of adolescents accepted as active was 14.5% (n=12); the rate of active girls was 31.3% (n=10), the rate of active boys was 3.9% (n=2) according to gender (Table 1). On the contrary, in the study by Toriola & Monyeki (2012) and So (2013), the physical activity levels of boys were higher than of girls. In this study, the rate of girls accepted as active were higher than the rate of boys it has been thought that this was because some girls in this study participated in regular badminton exercises and the competitions organized in country-wide.

   In the evaluation of the health status of children and adolescents, aerobic fitness and body composition (MaxVO2 and BMI values) have been an important indicator. In this study, according to the predicted MaxVO2 values, 61.4% of adolescents (n=51) and according to BMI values, 73.5% of adolescents (n=61) were in Healthy Fitness Zone (HFZ) specified in The Cooper Institute Fitnessgram Test Battery Evaluation Standards (2010) (Table 1). According to gender, 72.5% (n=37) of boys in predicted MaxVO2 values, 82.4% (n=42) of them in BMI values were in Healthy Fitness Zone (HFZ); 43.8% (n=14) of girls in predicted MaxVO2 values, 59.4% (n=19) of them in BMI values were in Healthy Fitness Zone (HFZ) (Table 1). In gender, according to the aerobic fitness and body composition (predicted MaxVO2 and BMI values), there was a significant difference in favor of boys (p<0.05) (Table 2). The higher MaxVO2 and BMI values of boys have been predicted but the high rates of girls who have been in Needs Improvement – Health Risk (NI-HR) have been thought as an important subject. In spite of the fact that some girls participated in badminton exercises and competitions, they have still health risk and this may be because the training programs haven’t contained any exercises for development of aerobic fitness or the intensity of training haven’t been appropriate for aerobic fitness. On the other hand, when considered that all the girls in this study didn’t participated in badminton exercises or competitions, it could be predicted that the large part of the girls who had health risk didn’t participated in badminton exercises or competitions.

   In evaluation of the push-up and curl-up tests to determine the upper extremity and abdominal strength of adolescents, it was understood that there was a significant difference in favor of boys according to gender (p<0.05) (Table 2). In Table 3, as there was a poor relationship between the physical activity and push-up and curl-up tests, the current physical activity levels of adolescents weren’t enough to develop their upper extremity and abdominal strength. In the study by Murray et al. (2012) on 729 girls and 755 boys (average of age 11.85), the students regularly participated in the activities once a week to develop the values in Fitnessgram 1 mile run and the other physical fitness tests. The boys developed average push-up test values at the rate of 32.7%, trunk lift test values at the rate of 17.4% and 1 mile run test values at the rate of 29.5%. The girls also developed these values 15.4%, 6.7% and 38.6% respectively.

   In Table 3, it can be seen that there has been no significant differences between the physical activity levels and predicted MaxVO2 values (p>0.05).

   The intensity of activity in development of aerobic fitness has been important. Because of the fact that the evaluation of activity intensity couldn’t be possible with the scale used in this study, the activity intensity of adolescents couldn’t be acquired. The reason of no relationship between the physical activity and aerobic fitness may be low intensity activity. In the study by Cichy, & Rokita, (2012), it has been stated that the low intensity educational games haven’t affected the physical fitness levels, but they have supported their motor skills such as speed and agility. On the other hand, Jamner, et al. (2004) has mentioned that the activities such as dance, basketball, swimming and tae bo have developed the aerobic fitness. These differences between Cichy, & Rokita (2012) and Jamner et al. (2004) may be the activities in the study of Jamner et al. (2004) have lasted 5 days in a week and just girls have participated in them.

    According to Table 3, there were no significant differences between the physical activity levels of adolescents and body composition (except BMI values of girls), upper extremity flexibility (sit and reach test values), PACER test values, upper extremity strength and endurance of girls (push-up test values), abdominal strength and endurance (curl-up test values) (p>0.05). As the genetic structures, nutrition habits, activity types, hormones, skeletal structure of adolescents have affected the physical activity levels, this relationship may be more understandable. 

   It can be seen in Table 3 that there was no significant difference between the physical activity levels (physical activity points) and aerobic fitness (predicted MaxVO2 values) of adolescents (p>0.05). On the contrary in the study by Aires et al. (2011) on 11-19 age group 1738 students, it was stated that there was a positive correlation between cardiovascular fitness and physical activity. Likely, in the study of Irena et al. (2012) on university students, it was seen that there were relationship between the physical activity levels and BMI, flexibility and predicted MaxVO2 values. These differences obtained in these studies may be that the socio-demographic features of participants can affect their physical activity levels.

4 Conclusion

As a conclusion, it was understood that inactive lifestyle was common among the adolescents staying in the orphanage (especially boys), the physical fitness levels of adolescents were not high enough and they were in NI-HR (Needs Improvement-Health Risk) because of the fact that most of them (90.8%; n=72) failed to reach the minimum values at least one test among tests applied for parameters of physical fitness according to the age and gender specified in The Cooper Institute Fitnessgram Test Battery Evaluation Standards (2010). It has been concluded that considering that the physical activity levels of adolescents will be enhanced, the physical fitness levels of them will also increase and the number of people having health risk will decrease. So it has been thought that the legislative regulations for the reformation of the current playfields in the orphanages and organizing the recreational activities will not only support the improvement of physical fitness levels of adolescents and also the preservation of their health. Besides it has also predicted that the activities applied in the orphanages under the supervision of the physical education teachers and coaches, the physical education lessons in the schools have to be intense and functional to enhance the components of physical activity and physical fitness. 
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Aging and physical activity and the decline of muscle strength and size of skeletal muscles in the adult population of Czech Republic.
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Abstract

The aim of this study was to identify relationships among the decline of muscle strength, aging and physical activity / inactivity in Czech adults.

   A cross-sectional study was conducted in 1,216 adults (167 physically inactive vs 1,049 physically active). The amount of skeletal muscle was determined by the bioimpedance device InBody 720 and muscle strength (hand grip strength) was measured by the hand dynamometer MIE in a dominant upper limb. #

   Based on the analysis of the data, we found a significant relationship (p < 0.05) between the amount of skeletal muscle and the level of muscle strength (hand grip strength) in the whole studied group (r = 0.86) and also separately in physically active (r = 0.87) and inactive (r = 0.81) individuals. The dependent variable (hand grip strength) can be explained by independent variables (age and the amount of muscle) via a multiple regression analysis. The regression equation for the physically inactive people is: hand grip strength = 0.16*age + 1.38*skeletal muscle (r2 = 0.699). 

   For physically active people, the equation is: hand grip strength = -2.99 - 0.08*age + 1.5*skeletal muscle (r2 = 0.762). The results show a general decline in skeletal muscle and muscle strength with an increasing age, but the equations also indicate that age affects the decrease in strength and skeletal muscle in physically inactive people more than in active people. These findings correspond with the results of other studies.

Keywords: sport, age, muscle quality and quantity

kutatás leírás hiányzik
The relationship between relative sitting height and flexibility in the Czech adult population.
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Abstract

The aim of this research was to describe the relationship between the level of flexibility (sit-and-reach test) and relative sitting height (sitting height/body height ratio). 

   The survey was conducted between 2011-13 in 1370 individuals (739 women and 631 men) divided into 6 age groups: 18-29 (n=451), 30-39 (n=310), 40-49 (n=248), 50-59 (n=147) 60-69 (n=164) and 70+ years (n=50). Flexibility was measured using the sit-and-reach test, according to the methodology of Eurofit (3 attempts, only the best one was recorded). The values of relative sitting height were computed from the ratio between sitting height and total body height. 

   The results showed that there is a significant correlation between the examined variables (r = 0.213), i.e. a proportionally longer trunk and shorter legs may have an impact on the result of sit-and-reach test, but the correlation is low (r2 = 0.045). This finding indicated that the result in the sit-and-reach test can be influenced by more factors than only by pure flexibility. 

Keywords: sit and reach, dependence, sitting height

1 Introduction

The testing of flexibility has been an important tool for the evaluation of physical development and motor performance for a very long time. There are individuals, who maintain their level of flexibility with minimal effort and conversely, there are others, who experience increasing tension during physical activity and a subsequent tendency towards muscle (tendon) shortening (Sedláček et al., 2008). Leaving aside intentional training, flexibility is primarily determined by an individual’s lifestyle (an active or passive approach to sports activities) and genetic predispositions. According to Dobrý and Semiginovsky (1988), the range of movement is limited by the articular capsule (47%), muscle (41%), tendon (10%) and the skin (2%). However, results in the testing of flexibility can also be influenced by anthropometric characteristics, which belong to physical factors determined by genetics.

   In 1952 Wells and Dillon were among the first ones, who tested flexibility via the “sit-and-reach test” and dealt with it in their article “The sit and reach. A test of back and leg flexibility.” This test basically measures the flexibility of the lower back and the hamstring muscles (on the back side of the thigh). During our project „Physical activity in the Czech republic“, we used this test for a fundamental assessment of flexibility, with standards based on the test battery Eurofit, whose methodology dates to 1995 (Moravec et al., 2002) and in Central Europe, it is used until today. Within this project, we also measured basic physical and proportional characteristics (body height, arm span, sitting height). 
   The aim of this research was to describe the relationship between relative sitting height (sitting height/body height ratio) and the level of flexibility (measured by the sit-and-reach test) in Czech adults. This comparison would determine, if body proportions can skew results in this test in a significant way. 
2 Material and methods

The survey was conducted between 2011-2013 in 1370 individuals (739 women and 631 men) divided into 6 age groups: 18-29 (n=451), 30-39 (n=310), 40-49 (n=248), 50-59 (n=147) 60-69 (n=164) and 70+ years (n=50). As already mentioned, flexibility was measured using the sit-and-reach test, according to the methodology of Eurofit (3 attempts, only the best one was recorded). Body height and sitting height were measured on a specially constructed mechanical device that guaranteed maximal precision. The position of the body was always upright. The values of relative sitting height were computed from the ratio between sitting height and total body height.

Table 1. The number of measured individuals in each age category.

	Age category
	Age groups
	Sex
	N

	1
	18-29
	men
	241

	
	18-29
	women
	210

	2
	30-39
	men
	147

	
	30-39
	women
	163

	3
	40-49
	men
	108

	
	40-49
	women
	140

	4
	50-59
	men
	53

	
	50-59
	women
	94

	5
	60-69
	men
	60

	
	60-69
	women
	104

	6
	>70
	men
	22

	
	>70
	women
	28


For the measurement of flexibility in the sit-and-reach test, we use a board having these dimensions: length 55 cm, width 45 cm, variable height. The feet touches a vertical board that is positioned 20 cm from the margin of the top board (15 cm on scale). The top board has a scale from 0 to 50. The scale has a 15 cm overlap, and another 5 cm is added to measure occasional negative results. The tested subject gradually leans his forearms forward on the top board. He must hold in the extreme position for at least 2 seconds. The test is repeated three-times. The best result is recorded. 

3 Results
Results of our measurements are presented in Table 2.
Table 2. Results of the measurements according to age and gender: sitting height, relative sitting height (RSH) and the sit-and-reach test.
	Age groups
	Sex
	Sitting height (cm)
	Sitting height (cm)
	RSH (%)
	RSH (%)
	Sit and Reach (cm)
	Sit and Reach (cm)
	N

	
	
	Mean
	Std.Err.
	Mean
	Std.Err.
	Mean
	Std.Err.
	

	
	
	 
	 
	 
	 
	 
	 
	

	18-29
	men
	95.3332
	0.22145
	0.526037
	0.00085
	10.10747
	0.577383
	241

	18-29
	women
	90.06048
	0.237233
	0.533127
	0.00091
	13.91857
	0.618533
	210

	30-39
	men
	94.42721
	0.283548
	0.524023
	0.00109
	7.15714
	0.739289
	147

	30-39
	women
	89.28528
	0.269272
	0.53312
	0.00104
	12.96994
	0.702067
	163

	40-49
	men
	94.03519
	0.330806
	0.525366
	0.00128
	6.35926
	0.862503
	108

	40-49
	women
	89.23571
	0.29055
	0.531935
	0.00112
	12.83857
	0.757545
	140

	50-59
	men
	93.04528
	0.472223
	0.526481
	0.00182
	5.1717
	1.231217
	53

	50-59
	women
	87.45
	0.354585
	0.532454
	0.00137
	9.97021
	0.924504
	94

	60-69
	men
	91.98833
	0.443822
	0.523429
	0.00171
	0.61667
	1.15717
	60

	60-69
	women
	86.02692
	0.337107
	0.531093
	0.0013
	10.33077
	0.878933
	104

	>70
	men
	88.21818
	0.732949
	0.521033
	0.00283
	-6.27727
	1.911003
	22

	>70
	women
	83.45357
	0.649689
	0.524887
	0.0025
	6.37857
	1.693923
	28


Table 3. Summary results of all measurements (n=1370) and mutual correlations between variables. Correlations marked by red color are significant at p < 0,05.
	Variable
	Means
	Std. Dev.
	Correlations (r-values)

	
	
	
	Sitting height (cm)
	RSH (%)
	Sit and Reach (cm)

	Sitting height (cm)
	91.1434
	4.69451
	1
	0.05642
	-0.0205

	RSH (%)
	0.52892
	0.01375
	0.05642
	1
	0.21365

	Sit and Reach (cm)
	9.76088
	9.75093
	-0.0205
	0.21365
	1


4 Discussion

The range of sitting height in men was between 88,2-95,3 cm and decreased with age, which must be attributed to both the secular trend of body height increase and an age-related compression of intervertebral discs. Similarly, the range in women was 83,5-90,1 cm and decreased with age as well. Relative sitting height (RSH) was approximately 0,6-0,9% smaller in men (except the oldest age category, where it reached only 0,4%). This reflects relatively longer legs in men. In the youngest age category 18-29 years, RSH was 52,6% in men and 53,3% in women, and gradually decreased down to 52,1% and 52,5% in 70+ year olds. Performances in the sit-and-reach test were better in women than in men, and the age-related decrease was steeper in men (from 10,1 to -6,3 cm in men, and from 13,9 to 6,4 cm in women). Differences between gender within age categories were always statistically significant, except 50-59 and 70+ year olds in RSH, and 50-59 year olds in the sit-and-reach test.

   The mutual statistical comparison of all three variables (summary results including both genders and all age categories) showed that the performance in the sit-and-reach test significantly correlated with RSH (p˂0.05), but this relationship was rather weak (r = 0.213). This means that people with a relatively longer trunk and relatively shorter legs tend to have a superior performance in the sit-and-reach test. RSH slightly correlated with sitting height as well (r=0,056; p˂0.05). The lack of any correlation between sitting height and the performance in the sit-and-reach test may seem surprising at first glance, but it is in accordance with our previous observations indicating a very strong, negative relationship between body height and RSH. In other words, the advantage of an absolutely longer trunk (higher sitting height) in taller people is largely offset by their relatively longer legs.

5 Conclusion
The results show that there is a significant correlation between the result in the sit-and-reach test and relative sitting height, which suggests that the combination of a proportionally longer trunk with proportionally shorter legs may have a beneficial impact. However, the explanatory power is quite low. Despite that, we can demonstrate that results in the sit-and-reach test, interpreted as the flexibility of hamstrings and the lower back, are influenced by a wider spectrum of factors than only by pure flexibility. For example, the literature further documents a relationship with hip joint mobility, hamstring strength and other variables unrelated to the hamstring flexibility.
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Abstract

The aim of the “Kaposvár Growth Study” was to analyse directions and velocities of secular growth changes from 1928 to 2012 and identify secular changes in maturation from 1947 to 2012. 

   In the last investigation (2012) 1430, 10-15 year-old children living in Kaposvár (South-West Hungary), was carried out. The anthropometric programme involved 28 body measurements according to the Martin technique, with regard to the recommendations of the International Biological Programme. 

   This paper focused on the changes in BMI values. The amount and the ratio of certain components of the human body have an impact on our health condition and physical performance. The overgrowth of fat content in the body leads to overnutrition, but if it is in great amount, it causes obesity. According to the WHO, nearly 1.5 billion adults were overweight in 2008 and the number of obese people was 500 million. Its danger comes from its results, as in the case of several diseases it is the risk factor. So it is very important to know the changes of BMI values in the case of children. 

   According to the results the increasing of BMI values have been observed in Kaposvár in the last more than eighty years, which can be explained by changes of economical, social factors of environment.

Keywords: Growth study, Secular changes; BMI.
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Abstract

At the Military Academy Vyškov in the Czech Republic there are diving courses arranged for soldiers. The courses take two months. The young men coming to the courses  have different eating habits that they have gained in the family and/or in the military crew. A diving training is very hard, both physically and mentally. Increased energy expenditure requires also an adequate energy dietary intake. 

   It was investigated whether eating habits of soldiers have changed. The eating habits were investigated by anonymous questionnaire before opening a course and after finishing a course. Also anthropometric parameters were measured before opening and after finishing a course. It was measured: body weight, body height and body mass index that was calculated from the previous data. The physical activity of diving course participants in leisure time was identified too.

   The results demonstrated that the diet composition was radically changed for all investigated soldiers after finishing a diving course. The percentage of soldiers who eat for breakfast meat, dairy products, fruit and vegetables has increased. At the same time the consumption of bakery products has decreased. For lunch the consumption of meat, fat foods, potatoes, cereals orders, fruit and vegetables has increased.  For dinner the consumption of meat products, fat foods, dairy products, potatoes, cereals orders, fruit and sweets has increased.

   After finishing a diving course the consumption of alcohol was slightly increased, participants of a diving course drank mainly beer. The diving training had no influence on smoking of cigarettes. 

Keywords: soldiers, diet, breakfast, lunch, dinner. 

1 Introduction

The Military Academy in Vyškov is one of the best equipped working places of the Czech Army regarding not only the military training but also sports activities of the soldiers. The premises of the Academy includes a running track, sports hall, tankodrome, shooting range, combat simulators and other modern technical equipment. It is the only place in the Czech Republic which offers indoor training hall with a pool to train driving tanks under the water. It can also be used to train divers in difficult conditions. Soldiers who are interested in diving can enroll into a diving course which will train them in precision swimming and diving in a large sports pool. Part of the course is also training divers in a tank ford and in the water diving under the ice in natural conditions. It is very demanding to pass the course and by no means that it could be compared with hobby diving courses. More often than not it happens that not all participants finish the course.


In the past when the military service was compulsory in the Czech Republic, only soldiers under military training could enroll into the course. Nowadays, the course is open to the general public, but not many civilians are interested in it due to the difficulty and smaller attractiveness if compared with hobby sea diving. Thus, these courses are still attended by the soldiers only.


Soldiers who enter the course have their own eating habits which originated at their homes or in their army units at the time when they were not performing so demanding activities. The aim of this paper is to find out whether usual daily portions of food which is allotted in the barracks are sufficient, or whether the eating habits of the soldiers have changed and they have to buy more food or drinks with their own money.

2 Materials and methodology

The courses which the soldiers enrolled in lasted for two months. Soldiers who had been selected to take part in the courses arrived from their units and they stayed in the barracks of the Vyškov unit during the whole course. They had their meals in unit’s canteen and they were allowed to use both the sports equipment of the unit and of the Military Academy. They can choose their meal from 4 menus of lunch and from 2 menus of dinner and 1 snack. To fill all courses, a certain number of places were offered to soldiers of all army units of the Czech Republic. Either exactly the offered number or a smaller number of soldiers applied for the courses, therefore everyone who applied was accepted; there was no subsequent selection procedure. The only condition to enter the course was to know how to swim which did not seem to be a problem at first. Later, it was revealed that though all participants could swim their swimming technique was frequently on a very low level, therefore the beginning of the course was devoted to improving the technique of all swimming styles. When all the participants became very good swimmers, they could also become good divers. This stage of the diving training was taken by all participants. However, diving was much more demanding: after only a few lessons of diving in the pool, the divers were trained in a flooded tank, in tank ford and in rivers and lakes. This part of the diving course was very physically and psychically demanding and it happened that several participants left the course at this stage and they were not able to finish the course. Diving under the ice in the water was evaluated as the most difficult by soldiers.


The soldiers in the Czech Army are allotted different portions of food according to the difficulty of their work. These portions are divided into:

1. Basic food portion

2. Food portion for students at military secondary schools

3. Food portion for pilots

4. Food portion for paratroopers (Defense Ministry Notice No. 266/1999 Coll, 1999)  (Defense Ministry Notice No. 269/1999 Coll, 1999.
Soldiers under basic military training who take part in the diving course are included in the Basic food portion.
Basic food portion is provided to a soldier who does not have the right for a different food portion. A duty officer who performs the function for at least 24 hours at military schools and in air and paratroop units, which do not allot Basic food portion, gets such food portions, which is commonly allotted in the respective unit.


There are also additions to the individual food portions according to the difficulty of performed service; they include:

a) A food addition – health

b) B food addition – demanding service

c) C food addition – especially demanding service

d) D food addition – continuous military training

e) E food addition – during sports activities

f) F food addition – during sports competitions within the scope of Defense Ministry

g) G food addition – for pilots in service on the days of flying activities

h) H food addition – for pilots in service who are members of units of supersonic and subsonic airplanes equipped with weapon systems and transport planes  (Defense Ministry Notice No. 266/1999 Coll, 1999)
The above food additions are allotted to professional soldiers, pilots and paratroopers  (Defense Ministry Notice No. 269/1999 Coll, 1999).

Even though it appears that soldiers in the diving course should have the right for at least the E food addition – sports activities – for the duration of the course, or B or C food additions – demanding service or especially demanding service – they are not entitled to any addition. Despite having performed several researches concerning this issue, e.g. by  Březina et al. (2000) and  Březina et al. (2002) and despite having sent an appeal to the Defense Ministry based on the findings of the researches to provide food additions for the divers during the diving course, no additions were allotted to the divers.

Researching eating habitsThe eating habits of the soldiers in the diving course were researched with a questionnaire. A part of a standardized questionnaire created at the Faculty of Medicine of Masaryk University in Brno (Czech Republic) by Brázdová and Fiala (1998) was used for the questionnaire. The questionnaire was presented to the soldiers twice: first before starting the diving course and then after finishing it. The questionnaire was anonymous. All questions were explained to the soldiers in advance, which resulted in submitting all questionnaires with complete answers and without mistakes that could be caused by misunderstanding. Thus, the return rate of the questionnaires was both before starting the course and after finishing it 100%. Before and after the course, the participants were measured for anthropometric indicators such as body weight and height and these values were used to calculate the Body Mass Index (BMI).
Measuring body weight

Body weight was measured on medical scales by Soenhle Company with precision of 0.1 kg. During weighting, the examined person was wearing only underwear and no shoes  (Kleinwachterová and Brázdová, 1992). The weight of the underwear was not considered.
Measuring body height
Body height was measured with an anthropometer. The anthropometer was a part of the medical digital scales with precision of 0.1 mm. During measuring body weight and height, the examined person was standing in erect stand, heels together, the arms along the body and erect head.

Calculating the Body Mass Index (BMI)

The Body Mass Index (usually abbreviated to BMI) is a secondary indicator which is derived from body weight and height. Measuring BMI is widely used both by civilians and in the army (Juříková et al., 2001). The measured values of body weight and height were used to calculate BMI using the following formula

                                                                  body weight [kg]

                                                 BMI = -------------------------------------







       (body height [m])2
Obesity classification is presented in Table 1.

Participants of the research

All participants of the diving course were included in the research. The course took place between February and April 2000. Altogether 36 soldiers enrolled in the course out of whose 32 finished the course. This works present anthropometric indicators and eating habits only of the soldiers who finished the course. The table below shows anthropometric indicators before and after the diving course as well as the age of the researched soldiers.
Table 1. BMI categories, obesity classification (according to WHO) and its relationship to health risks  (Gauner, 2001).

	BMI
	Category by WHO
	Health risks

	≤ 18,5
	underweight
	malnutrition, anorexia

	18,5 – 24,9
	normal weigh
	minimal

	25,0 – 29,9
	overweight
	slightly increased

	30,0 - 34,9
	1st degree of obesity
	moderately high

	35,0 – 39,9
	2nd degree of obesity
	high

	≥ 40
	3rd degree of obesity
	very high


Table 2. shows the body physique of men according to BMI.

	BMI
	Men

	< 18
	skinny

	18,0 - 23,0
	slim

	23,1 – 25,0
	adequate

	25,1 - 30,0
	robust

	> 30
	obese


Table 3. Body physique of men according to BMI (Kleinwachterová and Brázdová, 1992).

	Number of person
	Body weight
	Body weight
	Change of the body weight [kg]
	BMI
	BMI
	Change od BMI
	Age [years]

	
	behind [kg]
	after [kg]
	
	behind
	after
	
	

	1
	66.9
	64.3
	-2.6
	22.2
	21.4
	-0.8
	21

	2
	71.0
	70.1
	-0.9
	21.2
	20.9
	-0.3
	19

	3
	72.5
	69.9
	-2.6
	23.0
	22.2
	-0.8
	22

	4
	86.5
	81.9
	-4.6
	26.8
	25.4
	-1.4
	20

	5
	83.9
	83.4
	-0.5
	28.0
	27.9
	-0.1
	28

	6
	72.0
	69.9
	-2.1
	24.5
	23.8
	-0.7
	26

	7
	74.6
	71.7
	-2.9
	22.9
	22.0
	-0.9
	27

	8
	79.2
	86.9
	7.7
	25.1
	27.6
	2.5
	26

	9
	85.1
	86.9
	1.8
	27.3
	27.9
	0.6
	26

	10
	79.7
	77.0
	-2.7
	25.3
	24.4
	-0.9
	28

	11
	84.6
	83.0
	-1.6
	26.6
	26.0
	-0.6
	25

	12
	71.9
	70.3
	-1.6
	24.7
	24.2
	-0.5
	21

	13
	66.9
	67.2
	0.3
	21.5
	21.6
	0.1
	18

	14
	78.2
	76.4
	-1.8
	26.3
	25.7
	-0.6
	20

	15
	59.2
	60.6
	1.4
	19.7
	20.1
	0.4
	19

	16
	51.0
	60.1
	9.1
	20.8
	28.6
	7.8
	20

	17
	72.1
	70.1
	-2.0
	22.2
	21.6
	-0.6
	19

	18
	81.0
	79.3
	-1.7
	27.1
	26.5
	-0.6
	22

	19
	73.8
	72.9
	-0.9
	24.0
	23.7
	-0.3
	19

	20
	68.0
	69.2
	1.2
	21.3
	21.7
	0.4
	19

	21
	68.5
	67.0
	-1.5
	25.3
	24.8
	-0.5
	19

	22
	69.9
	71.1
	1.2
	20.5
	20.9
	0.4
	19

	23
	73.4
	73.0
	-0.4
	23.6
	23.4
	-0.2
	19

	24
	76.3
	79.6
	3.3
	21.7
	22.6
	0.9
	19

	25
	89.8
	90.9
	1.1
	27.7
	28.1
	0.4
	18

	26
	68.0
	69.1
	1.1
	20.5
	20.9
	0.4
	23

	27
	62.0
	62.6
	0.6
	19.7
	19.9
	0.2
	19

	28
	69.7
	71.6
	1.9
	21.8
	22.3
	0.5
	19

	29
	66.9
	68.3
	1.4
	23.4
	23.9
	0.5
	18

	30
	88.8
	86.7
	-2.1
	24.1
	23.5
	-0.6
	19

	31
	73.6
	70.8
	-2.8
	25.3
	24.3
	-1.0
	22

	32
	62.1
	64.7
	2.6
	20.3
	21.1
	0.8
	18


Table 4. The age and anthropometric indicator of the soldiers before and after the diving course.

	Number of person
	Breakfast behind diving course
	Breakfast after diving course

	1
	pastry, meat products
	meat, dairy products

	2
	pastry, dairy products
	pastry, meat

	3
	pastry, fat products
	pastry, meat products

	4
	meat, dairy products, vegetables
	dairy products, meat products, fat food, fruit, vegetables, sweets

	5
	pastry, fruit
	pastry, meat, fruit, vegetables

	6
	pastry, fruit
	pastry, dairy products, sweets

	7
	pastry, fruit, vegetables
	dairy products, fruit, vegetables

	8
	pastry, dairy products, fruit
	pastry, dairy products, fruit

	9
	pastry, dairy products
	pastry, dairy products, meat, meat products, fruit, vegetables

	10
	fruit, dairy products, vegetables
	dairy products, meat, potatoes, fruit

	11
	pastry, dairy products, meat products, fats
	pastry, fats

	12
	pastry, fruit, fats
	pastry, dairy products, meat products, fats

	13
	pastry, fats
	pastry, dairy products

	14
	pastry, fats
	pastry, dairy products, meat, meat products, sweets

	15
	pastry, dairy products
	pastry, meat products

	16
	pastry, fats
	pastry, dairy products, sweets

	17
	dairy products, fruit, vegetables
	meat products, fats, sweets

	18
	pastry, fats, fruit
	pastry, dairy products

	19
	pastry, meat products, fruit
	pastry, meat, potatoes, dairy products, meat products, fruit

	20
	pastry, meat, meat products, fats
	pastry, fats, sweets

	21
	pastry, fats, fruit
	pastry, meat, meat products

	22
	pastry, dairy products, meat products, sweets
	pastry, meat products

	23
	pastry, dairy products, meat products
	pastry, meat

	24
	pastry, fats
	pastry, meat, vegetables

	25
	pastry, fats, fruit, vegetables
	pastry, dairy products, meat, meat products

	26
	pastry, meat, fats
	pastry, meat, fats

	27
	pastry, sweets
	pastry, sweets

	28
	pastry, sweets
	pastry, meat products

	29
	pastry, sweets
	pastry, dairy products, vegetables, sweets

	30
	pastry, sweets
	dairy products, fats, meat products, fruits

	31
	pastry, sweets
	pastry, sweets

	32
	pastry, fats, sweets
	pastry, meat products, fats


3 Results and discussion

The diving course was attended by 32 soldiers between the ages of 18 and 28. The average age was 21.2 (± 3.2). As can be seen in Table 3, 18 soldiers lost weight during the course; the weight loss ranged from 0.4 to 4.6 kg. 14 soldiers put on weight, from 0.3 to 7.7 kg. This change in their body weight was caused by hard training and also by a change in their eating habits. The changes in their eating habits are presented in Table 4 - 7.

Table 5. Kind of food eaten by researched soldiers mainly for breakfast (before and after the diving course).

	Number of person
	Lunch behind diving course
	Lunch after diving course

	1
	meat, potatoes
	meat, potatoes, cereals, fruit, dairy products

	2
	meat, potatoes, cereals, vegetables
	meat, potatoes, cereals, vegetables, fruit, meat products, fat products, dairy products, sweets

	3
	meat, cereals
	meat, potatoes

	4
	meat, potatoes, vegetables
	potatoes, cereals, vegetables, fruit, sweets

	5
	potatoes, vegetables, fruit
	meat, potatoes, cereals, vegetables, fruit

	6
	meat, potatoes, cereals
	meat, cereals, fat products

	7
	potatoes, vegetables
	meat, potatoes, cereals, vegetables

	8
	meat, cereals
	meat, cereals

	9
	meat, cereals, vegetables, fruit
	meat, potatoes, cereals, vegetables, fruit, meat products, dairy products

	10
	cereals, fruit
	meat, potatoes, cereals, vegetables, fruit

	11
	meat, potatoes, cereals, fats
	meat, fats, sweets

	12
	meat, vegetables
	meat, potatoes, cereals

	13
	meat, potatoes
	potatoes, cereals, meat products

	14
	meat, potatoes, cereals
	meat, potatoes

	15
	meat, potatoes, cereals
	meat, potatoes, cereals

	16
	meat, potatoes
	meat, potatoes, cereals

	17
	potatoes, cereals, vegetables
	potatoes, fruit

	18
	meat, vegetables, fruit
	potatoes, fruit

	19
	meat, potatoes, fruit
	meat, cereals

	20
	meat, potatoes, vegetables
	meat, cereals

	21
	meat, potatoes, cereals, fruit, sweets
	meat, potatoes, cereals

	22
	meat, cereals
	meat, potatoes, fruit

	23
	meat, fats
	potatoes, cereals, meat products

	24
	meat, potatoes, cereals, meat products, fats
	meat, vegetables

	25
	meat, potatoes
	meat, potatoes, vegetables, fruit, meat products, fats, dairy products, sweets

	26
	meat, potatoes, cereals, meat products, fruit
	meat, cereals

	27
	meat, cereals
	cereals, sweets

	28
	meat, cereals
	potatoes, cereals, vegetables, meat products

	29
	meat, potatoes, meat products
	meat, potatoes, cereals, meat products

	30
	meat, sweets
	cereals, fats, sweets

	31
	meat, cereals, sweets
	meat, potatoes

	32
	meat, potatoes
	meat, potatoes, cereals, fruit


Table 5 reveals that originally the most frequent food for breakfast was pastry, fruit, dairy products and fats. After finishing the diving course, the consumption of pastry lowered, even though pastry still prevailed in the composition of breakfast. The consumption of fats and fruit was also smaller while consumption of dairy products, meat and vegetables increased. Before starting the course, only one soldier stated that he often eats meat for breakfast while after finishing the course, the number of soldiers eating meat for breakfast increased to ten, which makes nearly one third of questioned persons. There was also increase in the number of soldiers who ate sweets after breakfast.
   Table 6 shows that the composition of lunch did not change much during the course. Both before the course and after it, the soldiers were eating mainly lunch with potatoes or cereals. Increased consumption of meat and dairy products for lunch is a proof that after lunch the soldiers were some additional meat. Frequently, they were also buying yoghurts and other dairy products and if compared to the time before the diving course, more soldiers started to eat sweets after lunch. This information reveals that the diet composition of their lunch was not sufficient for the soldiers in the diving course.

Table 6. Kind of food eaten by researched soldiers mainly for lunch (before and after the diving course)

	Number of person
	Dinner behind diving course
	Dinner after diving course

	1
	meat, potatoes, pastry
	meat, potatoes, pastry

	2
	potatoes, pastry
	meat, potatoes, cereals, vegetables, fruit, meat products, fat products, dairy products, sweets

	3
	meat, meat products, pastry, dairy products, fruit
	meat, potatoes, fruit

	4
	meat, potatoes
	meat, meat products, pastry, fruit, sweets

	5
	potaotes, cereals, vegetables, fruit
	meat, meat products, potatoes, pastry, vegetables, fruit

	6
	meat, meat products, vegetables, fruit, sweets
	meat, meat products, dairy products, pastry, fat products

	7
	potatoes, vegetables, pastry
	potatoes, dairy products, pastry, vegetables, fruit

	8
	pastry, vegetables, fruit
	meat, pastry, fruit

	9
	pastry, dairy products, vegetables, fruit
	meat, potatoes, meat products, pastry, dairy products, vegetables, fruit, sweets

	10
	pastry, fruit
	meat, potatoes, dairy products, pastry, vegetables, fruit

	11
	pastry, meat products
	meat, potatoes, fats, pastry

	12
	pastry, meat products
	meat, potaotes, meat products, pastry

	13
	pastry, meat products
	potatoes, meat products, pastry

	14
	meat, potatoes, pastry
	meat, potatoes, pastry, fruit

	15
	meat, potatoes, pastry, vegetables
	meat, potatoes, pastry

	16
	meat, potatoes
	meat, vegetables, dairy products

	17
	dairy products, meat products, fats
	fats, meat products, potatoes, sweets

	18
	pastry, meat products
	meat, potatoes, meat products, pastry

	19
	meat, potatoes, meat products, pastry
	meat, meat products, pastry

	20
	potatoes, pastry, vegetables
	meat products, potatoes, pastry

	21
	meat, pastry, dairy products, fruit, sweets
	meat, potatoes, pastry

	22
	meat, pastry
	meat products, pastry

	23
	meat producst, meat, sweets
	meat, potatoes, fats

	24
	meat, pastry, meat products, fats
	meat, potatoes, meat products, pastry, vegetables

	25
	meat, meat products, pastry, dairy products, fruit
	potatoes, pastry, vegetables, fruit

	26
	meat, pastry
	meat, pastry

	27
	meat, pastry, sweets
	meat, pastry, fats, vegetables, fruit, sweets

	28
	meat, pastry, sweets
	meat, potatoes, meat products, pastry

	29
	pastry, meat products
	meat products, potatoes, pastry

	30
	meat, potatoes
	fats, sweets

	31
	pastry, sweets
	x

	32
	pastry, meat products, fats
	meat products, potatoes, pastry


Table 7. Kind of food eaten by researched soldiers mainly for dinner (before and after the diving course).

	Number of person
	Snacks behind diving course
	Snacks after diving course

	1
	dairy products
	dairy products, meat, fruit, vegetables

	2
	pastry, dairy products, meat products
	dairy products, meat, meat products, pastry, fruit, vegetables, sweets

	3
	fruit, vegetables
	dairy products, fat products, fruit, sweets

	4
	meat products
	meat, meat products

	5
	fruit, vegetables
	fruit, sweets

	6
	pastry, vegetables
	dairy products, meat products, pastry, vegetables

	7
	fruit, vegetables
	fruit, vegetables

	8
	pastry, fruit
	dairy products, meat, pastry, fruit, vegetables

	9
	pastry, fruit, vegetables
	all

	10
	x
	dairy products, fruit

	11
	pastry, fats
	fruit, sweets

	12
	pastry, sweets
	fats, pastry, sweets

	13
	dairy products, meat products, fats, fruit, vegetables
	meat, fruit

	14
	x
	meat, pastry

	15
	fruit, sweets
	x

	16
	meat products, pastry, fruit, vegetables, sweets
	dairy products, fruit, vegetables, sweets

	17
	dairy products, fruit, vegetables
	dairy products, meat products, fats, fruit, vegetables, sweets

	18
	pastry, fruit, vegetables
	meat products, pastry, fruit

	19
	x
	dairy products, fruit, sweets

	20
	meat products, pastry
	meat products, pastry, fats, sweets

	21
	x
	pastry, sweets

	22
	pastry, vegetables
	meat products, pastry

	23
	meat products, pastry, sweets
	meat, meat products, sweets

	24
	dairy products, meat products, pastry, fruit, sweets
	pastry, sweets

	25
	dairy products, fruit, sweets
	dairy products, sweets

	26
	fats, sweets
	pastry, sweets

	27
	dairy products, meets products, fruit, sweets
	pastry, sweets

	28
	dairy products, sweets
	x

	29
	meat, meat products
	x

	30
	dairy products, sweets
	pastry, potatoes

	31
	pastry, sweets
	x

	32
	fats, pastry, fruit
	x


As can be seen in Table 7, before starting the diving course, the soldiers were mainly eating meat and cereal sides for dinner. If they had just supper, they ate mainly products made of meat and pastry. After finishing the course, they preferred dinner to supper and they were eating mainly meat with potatoes and cereals. It is interesting that after dinner, smaller number of soldiers ate sweets than before the diving course. Before the course, no soldier stated that he would be eating fat food. After the course, two soldiers stated that they eat fat food both for lunch and dinner. One soldier stated that during the diving course he stopped going for dinners in the barracks and he started to buy food for his own money. The soldiers were not offered snacks during the diving course, however there was a possibility for them to buy some snack in a nearby canteen. Before starting the course, 28 soldiers were buying snack (87.5 %), after finishing the course it was by one soldier less. For snacks, they were mainly eating pastry, dairy products, fruit, vegetable and sweets. After finishing the course, there was a decrease in the number of soldiers who ate vegetable for snacks, on the other hand, the number of soldiers who were buying sweets increased, which show that the energetic need of their organisms grew during the diving course. The number of soldiers who ate dairy products and fats for snacks did not change. There was also increase in the number of soldiers who were eating meat. No soldier stated that he would be eating meat or fat food before starting the diving course; after finishing the course, seven soldiers stated that they eat meat for snacks and two soldiers that they eat mainly fat food for snacks.


During the course, there appeared a change in the body weight of the soldiers as well as in the redistribution of fat into hypodermis. Their BMI changed as well, which is shown in Table 3. Based on BMI, 15 soldiers (45.9 %) were included in the “slim” group before starting the diving course; after finishing it, it was only 14 (43.8 %), one soldier was moved to the “satisfactory” category due to increased BMI. Altogether, there were 6 soldiers (18.8 %) in the “satisfactory” category before the course, after the course it was 9 soldiers (28.1 %). 11 soldiers (34.4 %) were “robust” before the diving course, after finishing the course, this category included only 9 soldiers (28.1 %). No soldier was overweight both before and after the diving course. In case of diving training during which BMI increases because fat is deposited in hypodermis as a reaction of the organism to staying in cold water, BMI categories such as obesity or severe obesity could not be used. This is the case also in other strength sports like weightlifting or wrestling etc.

4 Conclusions

The results of the research show that during the diving training, the weight of the soldiers changed, which resulted also in the change of BMI: 3 soldiers (9.4 %) were moved to a group with lower BMI, 1 soldier (3.1 %) was included in a group with higher BMI. Body weight of the majority of the soldiers decreased; this was observed in 18 soldiers (56.2 %). Body weight of 14 soldiers (43.8 %) increased. As far as eating habits are concerned, it was revealed that during the course, the majority of the soldiers started to buy additional food apart from the food they were given in the barracks. The additional food included dairy products, meat and mainly sweets, which shows that their energetic expenditure was not sufficiently covered with the Basic Food Portion. Consumption of meat and dinners increased; the dinners were composed mainly from meat with cereals or potatoes.
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Abstract

The research thesis deals with analysis of subjective fear of falling and with verifying the influence of interventionist movement program focused on rhythmic gymnastics, dance and selected motor abilities from falls prevention point of view at individuals in senium period and related quality of life of seniors.
One 88yars old tested person has been chosen for our research in which we examined the health status, lifestyle and level of kinetic skills. 

Based on the literature, statistical data dealing with injuries and empirical experience, we have 

put together an intervention program focused on rhythmic gymnastics and dance. These activities are evaluated as the most suitable for the development of motor skills we studied. 

To verify the effect of the intervention program, we used ten motor tests, to create semi-structured interview-depth case studies. Testing was performed before and after the intervention program that was included six months twice a week for sixty minutes of regular exercise to seniors. Our study showed that the tested person having some health problems corresponding to his high age was able to use the intervention program to improve the level of certain motor skills narrowly connected with everyday activities thanks to the interventionist program.

Keywords: senior, involution, fall, fear, gymnastics, dance, prevention 
Missing paper
Anaemia and iron deficiency in female players in Albania; comparison with a reference group.

Dhurata Bozo, 

Sport University of Tirana, Research Institute of Sport Science 

Tirana, Albania.

Email: dhuratabozo@gmail.com
Abstract

Alterations of the red blood cell system and iron metabolism can influence physical performance. On the other hand, exercise can influence haematological variables (Petibois, C., et al., 2003). Screening for anaemia in sports persons is carried out primarily for health concern and secondly because it contributes to morbidity and diminished exercise performance (Descorges, 2008). While several studies in endurance sports show that dilutional "sports anaemia" can occur in the more elite athlete as an adaptation to aerobic conditioning,  the prevalence of iron deficiency and its impact on performance have not been adequately investigated in non-endurance athletes (Di Santolo, et al, 2008). 

The main objective of this study is to investigate the red blood cell population markers and the iron status in a group of 52 female volleyball players, and to identify possible differences with subjects of a reference sedentary group and the underlying factors underlying such responses.

   Eleven blood markers, of the red and white cell populations and the serum iron were studied in 52 female volleyball players from the local and university teams and  47 referent subjects, all aged 18-26 years, in blood samples taken from the cubital vein under standard conditions. The blood variables were analysed with an automatic cell counter, while iron status with a UV/visible spectrophotometer.
Both female players and reference groups show similar range values for most of the blood markers and no significant differences (p<0.05) in means values for most of them. Players tend to have lower haemoglobin concentrations (35% of the subjects, under the norm vs 22% of the referents), RBC counts (32% under the normvs 20%), haematocrit level(35% under the normvs 22%) than sedentary counterparts. Iron status (only 12% under the norm for the players against 10.5% in referent subjects), differently from the RBC and Hgb data, demonstrate that iron deficiency does not seem to be the main and the only underlying factor for anaemia in the players groups. This is confirmed also by the differences in MCH, MCV and MCHC values between the two groups, which follow and are colinear to iron status data and intergroup differences. These data show that female players are in the borderline of the iron-dependent anaemic state, but with no significant differences with the referent counterparts, thus supporting the idea from other authors that, non-endurance physical activity, does not adversely affect particularly the iron stores (Di Santolo, et al, 2008), (Schumacher YO, et al, 2002). The significant differences between the groups for other blood indices like RBC counts, haematocrit, Hgb and others seems more likely to be due to the response to training volume, method and periodicity (Withold, et al., 2011).
Keywords: female volleyball, blood markers, iron status, non-endurance response.

1 Introduction

Iron is an essential trace element, constituent of haemoglobin, myoglobin and cellular enzymes involved in the energy productions in the cells. It is therefore important for many body functions, having a direct and indirect impact on the physiological and metabolic processes dealing with physical and sport activity. Therefore body iron deficiency has debilitating effects on athletic performance as a result of reduced aerobic work capacity and impaired cognition (Radjen et al., 2011, Milic, 2011, Raunikar and Sabio, 1992, Schumacher et al., 2002).
   Iron deficiency (ID) is a nutritional common problem reported both in the population and athletes undergoing heavy and/or improper training. It affects almost 50% of the population worldwide, making it the most common mineral deficiency of all. Iron deficiency anemia (IDA) is the end state of ID. Different studies show that there is a clear and significant gender difference, with ID being prevalent mostly among women (Di Santolo, et al., 2008, Mercer and Densmore, 2005). 
   When approaching and investigating on iron dependent anemia it is important to distinguish between sport/dilutional anemia (SA) and the true Iron deficiency anemia (IDA) (Deakin, 1995, Zimmermann and Hurrell, 2007, Milman, 2011).

   Sport anemia, described as more common in sportpersons, is not considered a true iron deficiency. It is characterized by blood and iron status measures such as serum iron, haematocrit and haemoglobin that are lower than usual reference standards. Regular physical training leads to an increase in plasma volume by 10-20%. Therefore Hb concentration slightly below normal values in the presence of low-normal Fe blood in athletes are mainly due to a “dilutional anemia” or the socalled “pseudoanemia”. Several prior studies indicate that true iron deficiency anemia is not more frequent in athletes than in the general population. Since regular, especially extensive, physical activity increases iron loss, mild iron deficiency (abnormal Fe deficiency but normal Hb concentration) mat establish. Sometimes true Fe deficiency anemia can occur especially when nutritional intake of Fe is insufficient  and/or iron loss is excessive (ex. menstruation in young women). Therefore young athletes, especially females, are more exposed to this kind of Fe dependent anemia ((Beals, 2002, Bartsch et al., 1998, Risser et al., 1988, Landahl,et al., 2005).
   The “dilutional sport anemia” (DSA) that occurs in young athletes may result as an adaptation to aerobic conditioning. This adaptive response is more or less marked depending on the type, time and length of training programs, as well as the adequacy and appropriateness of such for different athletes. The changes in blood indices are higher in the initial phase of a restored or of a new training program. Therefore, screening for anemia in young-aged, especially female athletes is particularly important, not only as a health concern but also cause it may contribute to morbidity, diminished physical performance ad decrease in efficiency of the physiological adapting and responding mechanisms to training. Sports anemia therefore is not considered a true iron deficiency anemia in that iron is not the limiting factor for red blood cell production and restore. Actually this is a usually transitory and is resistant to iron supplements (Radjen et al., 2011, Milic, 2011, Raunikar and Sabio, 1992).
   Iron deficiency anemia (IDA) is similarly characterized by low Hb, low HCT and low iron status, but differs from sport anemia in that there is insufficient iron available for the production of Hb in the red blood cells. The onset and disappearing of this anemia is collinear to iron depletion and supplement, being thus a true iron dependent anemia. Unlike sport anemia this condition improves by increasing the iron supply in the diet or by using iron supplements (Schumacher et al., 2002, Milman, 2011).
   Interpretation of low values for iron status as indicative of true iron deficiency anemia is ambiguous. For some athletes low values may be due to a physiological adaptation to exercise and therefore not representative of true iron deficiency anemia. Reduced levels may represent a dilutional effect associated with increase in plasma volume (dilutional anemia), and decrease of Hgb concentration, RBC count, serum iron  and other dependent indices. However these low values are observed in athletes at the start or restart of a training program and are rarely decrease performance capacity (Schumacher et al., 2002, Sandstrom et al., 2012, Shaskey and Green, 2000, Ferrari et al., 2011). 
   As it is not always easy to differentiate between sports anemia and iron deficiency anemia in the early stages and especially in young females, it is prudent therefore to investigate, monitor and treat all low iron stata as potential iron deficiency conditions (Di Santolo, et al., 2008, Sandstrom et al., 2012, Ferrari et al., 2011, Hoppem et al., 2008).
   Despite the numerous studies carried out about the relation between ID and physical activity in female athletes, th e results are varying and controversial. Some report that team sport athletes have better iron status than controls, others reported no difference, while other studies showed that athletes are more iron depleted than nonathlete women. However, it is still not clear if female athletes have a higher prevalence of ID and IDA than age-matched controls. Moreover, the prevalence of iron deficiency and its possible impact on physical and sport performance has not been adequately investigated in non endurance athletes such as in volleyball or other team sports players. (Milman, 2011, Dubnov and Constantini, 2004, Nuviala et al., 1996, Beard and Tobin, 2000, Malszewska et al., 2000).
   The main goal of this study was to first screen for anemia among young female volleyball players and to identify possible differences in haematological status with a reference group of sedentary nonplayers counterparts, as well as understand the underlying factors of such differences if any. As iron deficiency in its health and performance effecting approach has not been previously investigated in non endurance athletets, this was a further aim of this research.

2 Materials and methods
Participants: A total of 99 healthy young female, 52 female volleyball players and 47 age-matched young women as a reference group, participated in this research. The female players belonged to both Albanian Junior and Elite volleyball teams. The mean age was around 21 years in both groups (range, 16-26 years in athletes and 17-27 years in nonathletes, respectively. 
Measures and Procedures: Height and weight measures and BMI calculation were performed for both groups according to standard procedures and formulas. Body mass index (BMI) was calculated from the weight (in kilograms) divided by the square of the height (in meters). Blood markers of the red cell system and iron status were also determined. These markers included Red Blood Cells Count-RBC, Haemoglobin Concentration-Hgb, Haematocrit-Hct, Mean Corpuscular (erythrocyte) Volume-MCV, Mean Cell (erythrocyte) Hemoglobin-MCH, Mean Cell (erythrocyte) Hemoglobin Concentration-MCHC and serum iron. 
Blood sampling took place in the morning, under standard conditions, with an empty stomach after an overnight fasting. The blood from the antecubital vein was collected in tubes containing K3EDTA. The concentration of hemoglobin (Hb), the erythrocyte indices (MCV, MCH, and MCHC), and erythrocyte particular  concentration was determined with an Automatic cell counter (Haemoanalyzer “Mindray BC- 3000 Plus). Serum was separated and analysis of serum iron (Fe), was performed according to a standard laboratory procedure using a standard,  kit-based spectrophotometric method. 
Analysis. Standard descpritive statistical methods (Mean and Standard Deviation) were used for the direct measures. One way variance analysis for the comparison of data between the study and reference groups. A 5% probability level was determined as statistical significance of differences calculated for each parameter.

3 Results 
The physical body characteristics of the participants of both groups under investigation are presented  in Table 1. The age was in average 21 years in both groups (range, 16-26 years in players and 17-27 years in nonplayers, respectively). There were not found significant difference nor in weight between the 2 study groups, with an average weight of 66 ± 6.1 kg (range, 57-72 kg) in players, compared with nonplayers, with an average weight of 66 ± 5.5 kg (range, 59-73 kg). There was no significant difference in height between the 2 groups, with an average height in the players 1.67 ± 1.5 m (range, 1.6-1.8 m) compared to the nonplayers with 1.65 ± 1.9  m (range, 1.6-1.8 m). Similarly to height and weight, the calculated BMI showed no differences in mean values, being of  22.9 ± 1.7 kg/m2 (range, 19-24 kg/m2) in female players and 23.7 ± 2.1  kg/m2 (range, 20-24 kg/m2) in nonplayers.
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Figures and data related to red cell measures and iron status of the groups under investigation are shown in Table 2. As it can be seen, no significant differences were found for most of the red cell markers between the groups, both in terms of group interval as well as for groups markers averages. Two markers who show significant differences between groups where RBC (erythrocyte counts) have mean values of 4.14 ± 3.9 and 4.8 ± 2.4 x 1012 , in players and nonplayers respectively and Hct (haematocrit-red cell volume), with group average values of 33.7  ±  4.1 and 41.1  ±  2.6% respectively. There were found no differences in Hgb, MCV, MCH and MCHC between the players and group taken as reference. Unexpectedly, we found no significant difference between the 2 groups in serum iron, being 65 ± 3.1μd/dL in the study group and 70 ± 2.9 μd/dL in the reference group.
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In Table 3 and Figure 1 are shown comparable data on iron anemia incidence in players and nonplayers groups, in percentage of individuals showing values below the normal value for each marker and measure under analysis.
   In terms of individual figures, 14 of 52 players show low RBC against 4 of 47 of nonplayers (respectively 27 and 9%), 15/52 of players and 10/47 of nonplayers have low Hct, 15/52 players and 4/47 nonplayers low Hgb, with a slight tendence of players for lower Hgb concentration. For MCV, MCH, MCHC and serum iron the incidence of individuals showing abnormal data is alike. The majority of individuals with lower erythrocyte indices do not present an iron deficiency, or a marked iron deficiency. In total we found that only 5 of 15, out of overall 52 players (10%) and only 4 of 10, out overall 47 nonplayers (≈9%), with abnormal erythrocyte indices have an iron deficiency associated anemia; therefore the difference is not significant. Among the 5 players with anemia, 3 had certain IDA with low hemoglobin (86, 96 and 98 g/L), and 2 had a borderline anemia, with their hemoglobin value between 10-12 g/L. In the reference group, 2 had certain IDA with low hemoglobin (92 and 99 g/L), and 2 had a borderline anemia.
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Figure 1: Comparison of anemia markers befween groups




4 Discussion and conclusions 

Both female players and reference groups show similar range values for most of the blood markers and no significant differences (p<0.05) in means values for most of them. Although players tend to have lower hemoglobin concentrations, RBC counts, haematocrit level than sedentary referent counterparts, serum iron data demonstrate that iron deficiency does not seem to be the main and the only underlying factor for anemia in the players groups. This is confirmed also by the differences in MCH, MCV and MCHC values between the two groups, which follow and are associated to iron status data and intergroup differences, especially at individual level. These data show that female players are in the borderline of the iron-dependent anemic state, but with no significant differences with the referent counterparts, thus supporting the idea from other authors that, non-endurance physical activity, does not adversely affect particularly the iron stores. The significant differences between the groups for other blood indices like RBC counts, haematocrit, Hgb and others seem more likely to be due to a “dilutional or pseudoanemia” more than an iron deficiency consequence. These response may be also related the adequacy and/or appropriateness of the training program and of the individual and group response to training volume, method and periodicity (Di Santolo, et al., 2008, Schumacher et al., 2002, Beard and Tobin, 2000). 
   The above conclusions are particularly important for the trainers, who should consider and undertake continuous controls and monitoring of the athletes, especially in females, not only for health purposes, but also to evaluate and judge on the appropriateness and effectiveness of the training programs, especially when introducing new and untried or alternative ones.
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Abstract

The aim of this study was to examine an acute effect of 4RM training and plyometric training (PT) on running economy (RE; O2 consumption) in endurance runners during a 48 hour interval. 

   Eight performance runners (age 25.4±1.4 years) completed a maximum strength training (4RM) of lower limbs (3 sets, rest 2 min, 5 exercises) and subsequently underwent a RE test on a treadmill (speed 8, 10 and 12 km·h-1) at three time intervals (0, +24 and +48 h) after the training. 

   We found that the average VO2·BM-1·min-1 and ΔVO2·BM-1·min-1 at the given speed increased from baseline (a pretest 48 h before the strength intervention) by 2.3-5.6% and culminated after 24 h. These changes in RE after the strength intervention were not statistically significant, when compared to the pretest (48 h before the intervention). The second investigation was conducted in seven runners (age 25±1.6 years). This time the intervention was plyometric (7 sec load, rest 2 min, maximum intensity, 3 sets, 6 exercises on the dominant lower limb). 

   We found that the average VO2·BM-1·min-1 and ΔVO2·BM-1·min-1 at given speeds at intervals 0, +24 and +48 h did not increase, when compared to the pretest (p < 0.05; max +1%). These minimal changes probably resulted from the design of the PT, which had not a sufficiently destructive effect on muscle cells. 

   The comparison of these two investigations indicates a stronger (although statistically insignificant) deterioration of RE after 4RM training versus PT. 

Keywords: oxygen uptake, acute effect, plyometric, maximum power

1 Introduction
Running economy (RE) is regarded as a physiological criterion of running efficiency. RE is defined as the consumption of O2 required for an exercise activity of an endurance character (Conley et al. 1981, Morgan et al., 1989). In running events, it is expressed as a consumption of O2 per body weight per one minute of running at the selected speed (ml.kg - 1.min -1).


Intervention programmes and RE

The impact of several weeks´ plyometric intervention programs on changes in running economy (RE) was investigated in many studies in the past (eg. Foster et Lucia, 2007; Spurrs et al. 2003; Turner et al., 2003). The results of these studies indicate that plyometric training has a positive effect on the development of RE. According to Spurrs et al. (2003), a systematically applied plyometric training affects muscle-tendon tension in some parts of lower limbs, which lowers oxygen consumption when running at the same running speed during a pretest and a posttest.

   Similarly like plyometric programs, even maximum-strength intervention programs can positively influence indicators of RE. Evidence for such a statement can be found in studies of Storen et al. (2008) and Hoffa et al. (2002), whose results show positive effects of a maximum strength training on RE in trained athletes. 

Acute effects of strength and plyometric training on RE

The immediate effect of a maximum strength or plyometric training on indicators of RE is not described in the available literature. Thus, the question remains, what specific practices influence RE. The research of delayed muscle sensitivity after plyometric training (Marginson et al., Twist et al., In: Kampmiller et Vanderka, 2006) suggests that delayed muscle sensitivity culminates after about 48 hours and is accompanied by a performance decrease and an increase of the levels of creatine kinase. At the same time, the levels of creatine kinase and other indicators of muscle damage depend on the intensity and volume of the realized load, the fitness of the tested athletes, regenerative treatments, etc.

   The aim of this study was to examine an acute effect of 4RM training and plyometric training (PT) on running economy (RE; O2 consumption) in endurance runners during a 48 hour interval. 

2 Material and Methods
Participants 

Two groups of middle distance runners, who participated in this study, had been selected among the students of the Faculty of Sports Studies at the Masaryk University in Brno. The main selection criterion was a regular athletic training at least 4 times a week, for at least three years, and a performance in the 1,500 m under 4:20 (at the time of this study´s realization). All runners participated in the study voluntarily.

   The first group included 8 performance runners (age 25.4 ± 1.4 years) undergoing a maximum strength training. The second group consisted of 7 runners (age 25 ± 1.6 years) undergoing a plyometric intervention.

Procedures
At first, the tested groups underwent an entrance test of running economy (RE). After 48 hours since the entrance test, they went through a maximum strength intervention (the intensity of 4RM; hereinafter referred to as 4RM) or a plyometric intervention, followed by a measurement of RE indicators at three time intervals: immediately after the strength or plyometric training (day 0), 24 hours (day 1) and 48 hours (day 2) after the strength or plyometric training. 

   The test of RE was performed on a treadmill (Catana, Lode, Netherlands), always with 3 pre-set speeds (8, 10 and 12 km•h-1), so that the highest speed was below the anaerobic threshold. The length of the interval at each pre-set speed was 5 minutes and the test had a continuous character, with no rest between intervals. The monitored parameters were VO2•BM-1•min-1 and ΔVO2•BM-1•min-1. The recording of VO2 was performed during the last 2 minutes of the load (as the average of 10 sec. records) using the apparatus Metalyzer 3b (Cortex Biophysik GmbH, Germany), the breath-by-breath method.

   The maximal strength training included 5 exercises implemented in three sets with a 2-minute passive rest interval. The intensity of exercises was set at 4RM. The exercises consisted of: Leg-press, leg flexion on a machine, leg extension on a machine, calf raises on the Multipress, forward lunges with dumbbells. 

   The plyometric training was designed as a 7 sec. load of maximum intensity (with ATP-CP as the dominant energy source) with 2 minutes of rest between sets and exercises. The training included three sets of these 6 exercises: Squat (90°) jumps, jumping lunge, explosive push-ups, ankle jumps, side to side jumps, jumps off a bench and vertical jumps.

    The testing of RE was performed at a constant temperature of 20±1 °C. The tested subjects underwent all RE measurements in the same shoes and the same clothes. Two days before the entrance test and during the execution of the research, the test subjects had a regime without any sports activity. Before each measurement, we calibrated the 3b metalyzer using a calibration cylinder (3 Liter Calibration Syringe, Cortex, Germany).


Analysis
Data were expressed as ΔVO2•BM-1•min-1. Data analysis was performed using pretest to posttest changes (0 h, 24 h, 48 h), assessed by Tukey HSD test for paired samples. The level of p < 0.05 was considered as statistically significant. The software program Statistica 12 was used for all statistical analyses. Considering that we compared results of two independent tests with the same design, but a different type of training, we used a relative expression of changes in RE (%).

3 Results
Table 1. Descriptive Statistics for RE (4RM training)
	Effect
	Descriptive Statistics (RE)
Exclude condition: v1=-1

	
	Level of (Factor)
	Level of (Factor)
	N
	deltaVO2 (Mean)
	deltaVO2 (Std.Dev.)
	deltaVO2 (Std.Err)
	deltaVO2 (-95,00%)
	deltaVO2 (+95,00%)

	day*velocity
	0
	8
	8
	1.025920
	0.102836
	0.036358
	0.939947
	1.111893

	day*velocity
	0
	10
	8
	1.030166
	0.102166
	0.036121
	0.944753
	1.115579

	day*velocity
	0
	12
	8
	1.033781
	0.081266
	0.028732
	0.965841
	1.101721

	day*velocity
	1
	8
	8
	1.035602
	0.078804
	0.027861
	0.969720
	1.101483

	day*velocity
	1
	10
	8
	1.022941
	0.071716
	0.025356
	0.962985
	1.082897

	day*velocity
	1
	12
	8
	1.055692
	0.060260
	0.021305
	1.005314
	1.106070

	day*velocity
	2
	8
	8
	1.017152
	0.058039
	0.020520
	0.968630
	1.065674

	day*velocity
	2
	10
	8
	1.030669
	0.064250
	0.022716
	0.976954
	1.084383

	day*velocity
	2
	12
	8
	1.040666
	0.039006
	0.013791
	1.008056
	1.073276


Table 2. Tukey HSD test (4RM training).

	Cell No.
	Tukey HSD test; variable deltaVO2 (RE)
Approximate Probabilities for Post Hoc Tests
Error: Between MS = ,00574, df = 63,000
Exclude condition: v1=-1

	
	day
	velocity
	{1} (1,0259)
	{2} (1,0302)
	{3} (1,0338)
	{4} (1,0356)
	{5} (1,0229)
	{6} (1,0557)
	{7} (1,0172)
	{8} (1,0307)
	{9} (1,0407)

	1
	0
	8
	
	1.000000
	1.000000
	0.999999
	1.000000
	0.996932
	1.000000
	1.000000
	0.999984

	2
	0
	10
	1.000000
	
	1.000000
	1.000000
	1.000000
	0.998988
	0.999994
	1.000000
	0.999999

	3
	0
	12
	1.000000
	1.000000
	
	1.000000
	0.999999
	0.999678
	0.999960
	1.000000
	1.000000

	4
	1
	8
	0.999999
	1.000000
	1.000000
	
	0.999995
	0.999831
	0.999911
	1.000000
	1.000000

	5
	1
	10
	1.000000
	1.000000
	0.999999
	0.999995
	
	0.994075
	1.000000
	1.000000
	0.999934

	6
	1
	12
	0.996932
	0.998988
	0.999678
	0.999831
	0.994075
	
	0.982791
	0.999124
	0.999981

	7
	2
	8
	1.000000
	0.999994
	0.999960
	0.999911
	1.000000
	0.982791
	
	0.999992
	0.999458

	8
	2
	10
	1.000000
	1.000000
	1.000000
	1.000000
	1.000000
	0.999124
	0.999992
	
	0.999999

	9
	2
	12
	0.999984
	0.999999
	1.000000
	1.000000
	0.999934
	0.999981
	0.999458
	0.999999
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Figure 1. Differences in running economy (4RM training).

Table 3. Tukey HSD test (Plyometric training).

	Effect
	Descriptive Statistics (RE)
Exclude condition: v3=-1

	
	Level of (Factor)
	Level of (Factor)
	N
	deltaVO2 (Mean)
	deltaVO2 (Std.Dev.)
	deltaVO2 (Std.Err)
	deltaVO2 (-95,00%)
	deltaVO2 (+95,00%)

	day*velocity
	0
	8
	7
	0.991058
	0.041640
	0.015738
	0.952547
	1.029568

	day*velocity
	0
	10
	7
	1.018327
	0.037936
	0.014338
	0.983242
	1.053411

	day*velocity
	0
	12
	7
	0.995963
	0.041059
	0.015519
	0.957990
	1.033936

	day*velocity
	1
	8
	7
	0.991740
	0.040685
	0.015377
	0.954113
	1.029368

	day*velocity
	1
	10
	7
	0.989821
	0.057661
	0.021794
	0.936494
	1.043149

	day*velocity
	1
	12
	7
	0.995408
	0.044464
	0.016806
	0.954286
	1.036530

	day*velocity
	2
	8
	7
	0.991162
	0.026437
	0.009992
	0.966712
	1.015612

	day*velocity
	2
	10
	7
	1.002193
	0.045462
	0.017183
	0.960148
	1.044239

	day*velocity
	2
	12
	7
	0.998244
	0.031600
	0.011944
	0.969019
	1.027469


We found that in the sample that had performed the 4RM training, ΔVO2•BM-1•min-1 grew by ca. +1.7-5.6 % at 8, 10 and 12 km•h-1 and all time intervals (0, 1, 2), when compared to the pretest (48 h before the 4RM intervention), and culminated after 24 hours, with the exception of 10 km•h-1 (Table 1). 
   The biggest differences in running economy were observed at the speed of 12 km•h-1, during all measured intervals (Figure 1). In contrast, the smallest differences were found at the lowest speed (except interval 1). In general, the results show that running economy deteriorated in comparison with the pretest. However, the observed changes were not significant at p < 0.05 (Table 2).
The plyometric training (performed during the interval 0) did not lead to a significant deterioration of RE (p < 0.05), neither at the tested speeds, nor during the monitored intervals (0, 1, 2) (see Table 3).  To the contrary, we found that the average ΔVO2•BM-1•min-1 at given speeds showed signs of a slight decrease (up to -1%), at all time intervals. Only at the speed of 10 km•h-1 and time intervals 0 and 2, we observed a slight deterioration of RE (=VO2 increased) by +1.8 and 0.2 %, respectively (Table 4).
Table 4. Descriptive Statistics for RE (Plyometric training).

	Cell No.
	Tukey HSD test; variable deltaVO2 (RE)
Approximate Probabilities for Post Hoc Tests
Error: Between MS = ,00173, df = 54,000
Exclude condition: v3=-1

	
	day
	velocity
	{1} (,99106)
	{2} (1,0183)
	{3} (,99596)
	{4} (,99174)
	{5} (,98982)
	{6} (,99541)
	{7} (,99116)
	{8} (1,0022)
	{9} (,99824)

	1
	0
	8
	 
	0.947049
	1.000000
	1.000000
	1.000000
	1.000000
	1.000000
	0.999887
	0.999996

	2
	0
	10
	0.947049
	 
	0.983801
	0.954116
	0.932420
	0.981108
	0.948177
	0.998237
	0.991933

	3
	0
	12
	1.000000
	0.983801
	 
	1.000000
	0.999999
	1.000000
	1.000000
	0.999999
	1.000000

	4
	1
	8
	1.000000
	0.954116
	1.000000
	 
	1.000000
	1.000000
	1.000000
	0.999930
	0.999998

	5
	1
	10
	1.000000
	0.932420
	0.999999
	1.000000
	 
	0.999999
	1.000000
	0.999752
	0.999987

	6
	1
	12
	1.000000
	0.981108
	1.000000
	1.000000
	0.999999
	 
	1.000000
	0.999998
	1.000000

	7
	2
	8
	1.000000
	0.948177
	1.000000
	1.000000
	1.000000
	1.000000
	 
	0.999895
	0.999997

	8
	2
	10
	0.999887
	0.998237
	0.999999
	0.999930
	0.999752
	0.999998
	0.999895
	 
	1.000000

	9
	2
	12
	0.999996
	0.991933
	1.000000
	0.999998
	0.999987
	1.000000
	0.999997
	1.000000
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Figure 2. Differences in running economy (Plyometric training).

Mean differences in ΔVO2•BM-1•min-1 (at all speeds and during all monitored intervals) were greater after the application of the 4RM training than after the application of the plyometric training (Figure 1 and 2). 

4 Discussion
The results of our study indicate that changes of RE after the application of a 4RM training and a plyometric training are insignificant. These minimal changes probably result from the design of used interventions that may not have had a destructive impact on the involved muscle cells. As already noted in the introduction (according to Marginson et al., Twist et al, In: Kampmiller et Vanderka, 2006), the culmination of the delayed muscle sensitivity was observed after ca. 48 hours. The degree of muscle damage depends on the used load (its volume and intensity, the fitness of tested athletes, etc.), which could influence overall results and minor changes of RE. It would be interesting and desirable to repeat the research with corrections of the training design, especially with respect to the volume of work performed within a training session.

   It is interesting to note that the greatest recorded means of ΔVO2•BM-1•min-1 were observed at the highest speeds (12 km•h-1). The question is, whether the changes in RE (worsening) after the interventions were not greater if we performed RE measurements at speeds around the anaerobic threshold, or at specific competition speeds.

5 Conclusions
The comparison of the immediate effect of two different interventions showed that the design of the 4RM training caused a greater (but not significant) deterioration of RE, when compared to the design of the plyometric training.

   The results of this study can be used for the praxis of the planning and management of sports training. It can be expected that after the application of our proposed designs of the 4RM strength and plyometric trainings, there will be no fundamental changes in RE and no decline of performance at low speeds during subsequent low-intensity, short-term endurance loads (within the following 48 hours).
Source of funding for the study

This investigation was conducted within the framework of a specific students’ research at the Masaryk University 0790/2012 "Factors affecting the economy of running (the effect of explosive strength training and stretching acutely applied before performance on the economy of running) II"
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Abstract

Most spirometry testing is done for patients with pulmonary problems not for general population samples (Enright and et. al., 2004) and not for the effect of training. Evaluation of the effect of exercise on diffusing capacity would be helpful to evaluate the ability of the pulmonary capillary bed to expand and increase its capacity to transfer gas during exercise (Wang, 2004). The purpose of this study was therefore to examine the effects of swimming technical skill training on pulmonary variables such as FVC (forced vital capacity), FEV1 (forced expiratory volume in one second), FEF25–75 (forced expiratory flow from 25% to 75%), MVV (maximal voluntary ventilation), ERV (expiratory reserve volume),  VC (vital capacity), PEF (peak expiratory flow)  in women. 
   Nineteen women (swimming trained group= 11, control inactive group= 8) participated in this study.   All the subjects with the exception of inactive control group participated in swimming technical skill training, three times a week for 12 weeks. Measurements were made before and after the swimming training for each subject with spirometer (Sensormedics Vmax 29 C).  The swimming training program was designed on the basis of swimming skills including: breathing in water, sliding the body in water, free style and backstroke foot drills, arm-foot and breathing coordination drills with and without swimming board, free style and backstroke drills.

   It was found that swimming has a positive effect on FVC (forced vital capacity), FEV1 (forced expiratory volume in one second), MVV (maximal voluntary ventilation) (Akgün, 1986). According Khosravi, et. al. (2013) endurance training combined with resistance training  has greater effect on VC, FVC, FEF rating at 25%-75%, and also on PEF except MVV. The following variables exhibited significant difference after the 3 months swimming technical skill training:  MVV and PEF. Results indicated that swimming technical skill training during 12 weeks training had a significantly positive effect on pulmonary variables such as MVV, PEF but no significant changes were observed in FVC, FEV1, FEF %25-75, ERV, VC.

   Efficacy of respiratory and pulmonary functions has a direct relationship with general health. Exercise training improves endurance and strength of athletes’ respiratory muscles; it also causes resistance reduction in respiratory canals, and increases lung elasticity and alveolar expansion as studies have supported the expansion of pulmonary volumes and capacities (Khosravi, et. al. 2013).

   As a conclusion of the present study suggest that swimming technical skill training can improve pulmonary function of women.  According to a study (Armour, et. al, 1993) the increased lung volumes in swimming were not due to an increase in alveolar distensibility and may, therefore, have been due to an increased alveolar number.  Our study was conducted in healthy subjects. In the future, it may be of value to investigate the effects of the swimming in people who have airway problems or the other health problems like obesity and also in athletes. 

 Key Words: technical skill, spirometry, training effect, trained women.

1 Introduction

Beneficial effect is seen on various systems of the body due to any type of exercise by way of improving their functions if performed regularly. Swimming one of the best exercise for maintaining physical fitness and proper health and have a profound effect on the lung function of an individual (Sable, et. al., 2012). 

   In swimming, breathing patterns and breath frequency is important, as it is one sport which has intermittent periods of hypoxia (http-1). Swimming engages practically all muscle groups. Hence O2 utilization for the muscle is higher in swimmers. The water pressure on the thorax makes the respiration difficult. Mechanics of breathing involved in different strokes of swimmers varies with each strokes.  Lung function status in swimming play a key role in their performance (Kesavachandran, et. al., 2001).

   The inclusion of spirometry as a routine test, especially in patients at risk of respiratory disease, will lead to earlier detection of respiratory disease and more effective intervention and treatment (Burton and et. al., 2011). Most spirometry testing is done for patients with pulmonary problems not for general population samples (Enright and et. al., 2004) and not for the effect of training. 

   Evaluation of the effect of exercise on diffusing capacity would be helpful to evaluate the ability of the pulmonary capillary bed to expand and increase its capacity to transfer gas during exercise (Wang, 2004). The purpose of this study was therefore to examine the effects of swimming technical skill training on pulmonary variables such as FVC (forced vital capacity), FEV1 (forced expiratory volume in one second), FEF25–75 (forced expiratory flow from 25% to 75%), MVV (maximal voluntary ventilation), ERV (expiratory reserve volume),  VC (vital capacity), PEF (peak expiratory flow)  in women. 

2 Materials and methods

2.1 Participants 

Nineteen women (swimming trained group=11, control inactive group=8) who had a swimming technical skill education and training program participated in this study. All the subjects were informed about the testing protocols and signed an informal consent. 

   All the subjects with the exception of inactive control group participated in swimming technical skill training, three times a week for 12 weeks in Anadolu University swimming pool. The swimming training program was designed on the basis of swimming skills including: 

1. Adaptation to water,

2. Expiring in water,

3. Inspiring out of water and expiring in water,

4. Controlling the body in a horizontal position on water,

5. Sliding the body in water,

6. Arm and breathing coordination drills with swimming board,

7. Foot and breathing coordination drills with swimming board,

8. Arm and breathing coordination drills without swimming board,

9. Foot and breathing coordination drills without swimming board,

10. Free style foot drills,

11. Backstroke foot drills,

12. Free style and backstroke technical drills.

2.2 Anthropometric Measurements

Height and weight were measured with Seca electronic height and weight measuring machine. Circumference measurements were made with Seca ergonomic circumference measuring tape and skinfold thickness measurements were made with Holtain skinfold caliper to estimate BMI, %FM, FFM, FM, total skinfold. The measurements were taken from the right of the body three times the mean of the value was taken for the calculations. Açıkada formula was used to calculate the %FM.  
2.3 Lung Volumes Test

The spirometric tests were performed in Osmangazi University, Department of Physiology, Exercise Physiology Laboratory.  Pre-measurements and post-measurements were made before and after the swimming training for each subject with spirometer (Sensormedics Vmax 29 C). The following lung volumes were selected for the study: FVC (forced vital capacity), FEV1 (forced expiratory volume in one second), FEF25-75 (forced expiratory flow from 25% to 75%), MVV (maximal voluntary ventilation), ERV (expiratory reserve volume), VC (vital capacity), PEF (peak expiratory flow).  

The spirometer calibration was made and the knowledge of each subject (age, height, weight) was recorded before the test. The knowledge was given about the position of mouthpiece, nose clip and about the test procedure by telling and practicing. Tests were performed in the vertical sitting position on a 60 centimeter chair without standing up and with nose clipped. Tests were also performed that the right arm position was in 150o - 160o flexion by holding mouthpiece. Subjects were motivated by verbal commands to take best lung volume values of them. Test measurements were repeated 3-6 times and was taken the best lung volume value.

2.4 Statistical Analysis

SPSS was used for statistical analysis of data. . Statistical analysis for the realization of the significance level was adopted at .05. Paired T test was used for comparison of the pre-measurement and post-measurement values.   

3 Results 

The results of this study about physical characteristics of control group and swimming trained group are summarized in table 1 and table 2. 

· As seen on table 1 there is no significant difference on physical characteristics (body mass, BMI, %FM, FFM, FM, total skinfold)  of control group after three months period and there is no significant difference on physical characteristics of trained group after three month swimming technical skill training  (p>0,05).

· Mean values, standart deviation and p-values of spirometric predictors of control group and trained group are shown in Table 3 and Table 4. 

· According to table 3, there is no statistically difference between before and after three months values of control group’s lung volumes (p>0,05) (Table 3). 

Table 1.  Physical Characteristics of Control Group.

	 
	 
	Before 3 months
	After 3 months
	 

	 Physical Characteristics
	n
	X ± S.D.
	X ± S.D.
	p

	Age (year)
	8
	21,75 ± 1,28
	21,75 ± 1,28
	-

	Height (cm)
	8
	158,31 ± 2,78
	158,49 ± 2,57
	-

	Body mass (kg)
	8
	59,95 ± 9,66
	59,76 ± 9,32
	-

	BMI (kg/m2)
	8
	23,73 ± 3,37
	23,70 ± 3,29
	-

	FM (%)
	8
	29,92 ± 4,42
	29,76 ± 4,43
	-

	FFM (kg)
	8
	41,69 ± 4,50
	41,70 ± 4,57
	-

	FM (kg)
	8
	18,26 ± 5,60
	18,06 ± 5,37
	-

	Total skinfold (mm)
	8
	61,83 ± 11,54
	61,78 ± 11,08
	-


Table 2.  Physical Characteristics of Swimming Trained Group.

	Physical Characteristics
	 
	Before 3 months swimming technical skill training
	After 3 months swimming technical skill training
	 

	 
	n
	X ± S.D.
	X ± S.D.
	p

	Age (year)
	11
	21,36 ± 1,43
	21,36 ± 1,43
	-

	Height (cm)
	11
	160,81 ± 5,41
	160,91 ± 5,21
	-

	Body mass (kg)
	11
	54,05 ± 6,58
	54,96 ± 6,38
	-

	BMI (kg/m2)
	11
	20,84 ± 2,28
	21,17 ± 2,19
	-

	FM (%)
	11
	22,52 ± 4,48
	22,36 ± 3,66
	-

	FFM (kg)
	11
	41,86 ± 5,63
	42,72 ± 5,73
	-

	FM (kg)
	11
	12,18 ± 2,89
	12,24 ± 2,28
	-

	Total skinfold (mm)
	11
	55,09 ± 11,24
	54,52 ± 11,45
	-


Table 3. Spirometric Predictors of Control Group.

	 
	 
	Before 3 months
	After 3 months
	 

	 Spirometric Predictors
	n
	X ± SD
	X ± SD
	p

	FVC (liter)
	8
	3,85 ± 0,49
	3,74 ± 0,47
	-

	FEV1 (liter)
	8
	3,32 ± 0,33
	3,24 ± 0,41
	-

	FEF %25-75 (l/sec.)
	8
	3,87 ± 0,88
	3,77 ± 0,87
	-

	MVV (l/min)
	8
	130,25 ± 3,41
	130,13 ± 3,60
	-

	ERV (liter)
	8
	1,16 ± 0,58
	0,97 ± 0,57
	-

	VC (litre)
	8
	4,08 ± 0,44
	3,98 ± 0,87
	-

	PEF (l/sec.)
	8
	5,46 ± 0,79
	5,47 ± 0,69
	-


Table 4. Spirometric Predictors of Trained Group.

	 Spirometric Predictors
	 
	Before 3 months swimming technical skill training
	After 3 months swimming technical skill training
	 

	 
	n
	X ± S.D.
	X ± S.D.
	p

	FVC (liter)
	11
	3,69 ± 0,48
	3,75 ± 0,27
	-

	FEV1 (liter)
	11
	3,12 ± 0,44
	3,17 ± 0,31
	-

	FEF %25-75 (l/sec.)
	11
	3,48 ± 1,13
	3,67 ± 0,95
	-

	MVV (l/min)
	11
	133,45 ± 17,31
	140,73 ± 16,35
	*

	ERV (liter)
	11
	0,83 ± 0,43
	0,95 ± 0,44
	-

	VC (litre)
	11
	3,78 ± 0,47
	3,96 ± 0,37
	-

	PEF (l/sec.)
	11
	4,91 ± 1,22
	5,99 ± 0,83
	**


 * p<0,05           ** p<0,01
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Figure 1. The effect of 3 months swimming technical skill training on MVV of trained women.             (* p<0,05).

[image: image120.png]PEF ()
e LW aELES

[ Trained Group
(Before 3 months,
swimming
technical skill
training)

[ Trained Group
(After 3 months
swimming
technical skill
training)





Figure 2. The effect of 3 months swimming technical skill training on PEF of  trained women. (** p<0,01).
As seen in table 4, there is no significant difference between before and after three months values of FVC, FEV1, FEF %25-75, ERV, VC but there is a significant difference between values of MVV (p=0,024)  and PEF (p=0,003). As observed in the lung volumes (MVV and PEF) showed higher values after the three weeks swimming skill training.

4 Discussion

Efficacy of respiratory and pulmonary functions has a direct relationship with general health. Exercise training improves endurance and strength of athletes’ respiratory muscles; it also causes resistance reduction in respiratory canals, and increases lung elasticity and alveolar expansion as studies have supported the expansion of pulmonary volumes and capacities (Khosravi, et. al. 2013).

   In general it was admitted that swimming have a positive effect on FVC (forced vital capacity), FEV1 (forced expiratory volume in one second), MVV (maximal voluntary ventilation) (Akgün, 1986). Khosravi, et. al. (2013) stated that  endurance training combined with resistance training has greater effect on VC, FVC, FEF rating at 25%-75%, PEF except MVV. Also the VC, FEV1 were found higher in swimmers in another study (Newmann et. al., 1961).  The restricted ventilation experienced during swimming leads the swimmers to face intermittent hypoxia. This may result in alveolar hyperplasia and thus increased TV (Tidal volume), FVC and FEV1 (Astrand, et., al., 1963). According to another research results indicated that swimming has considerable effect on enhancing lung functions of an individual as FVC, FEV1, PEF were significantly raised in swimmers after swimming session (Mehrotra, et. al., 1997).

   Otherwise according to our study, the following variables exhibited significant difference after the 3 months swimming technical skill training:  MVV (maximal voluntary ventilation) and PEF (peak expiratory flow). Results indicated that swimming technical skill training during 12 weeks training had a significantly positive effect on pulmonary variables such as MVV, PEF but no significant changes were observed in FVC, FEV1, FEF %25-75, ERV, VC.

   Overall, the improvements may stem from many factors as water resistance increasing the strength of the inspiratory muscles, brief periods of not breathing improving the tension of the inspiratory muscles, hypoxia may also increase the metabolic stress of the muscles (Silvatti, et. al., 2012). During swimming the external pressure is high therefore the respiratory muscles along with diaphragm develop greater pressure for respiration. This leads to improvement in the functional capacity of these muscles.  Swimming increases this ability by number of factors. It involves keeping the head extended which is constant exercise of erector spinae muscle which increases antero-posterior diameter of the lungs. The sterenocleidomastoid, trapzius and diaphragm are being constantly exercised (Sable, et. al., 2012). Long periods of intensive swim training may increase volume variations in the abdominal region and more coordination among compartments involved in forces respiratory tasks (Silvatti, et. al., 2012). 

   Swimming exercise affects lung volume measurements as respiratory muscles including diaphragm of swimmers are required to develop greater pressure as a consequence of immersion in water during respiratory cycle, thus may lead to functional improvement in these muscles and also alterations in elasticity of lung and chest wall or of ventilatory muscles, leading to an improvement in forced vital capacity and other lung functions of swimmers (Sable, et. al., 2012). In the light of an another study (Armour, et. al, 1993) the increased lung volumes in swimming were not due to an increase in alveolar distensibility and may, therefore, have been due to an increased alveolar number.

5 Conclusion

As a conclusion of the present study suggest that swimming technical skill training can improve pulmonary function of women.  This study suggest that regular three month swimming training has a positive role in improving lung volumes. As Mehrotra, et. al. (1997), we may suggest swimming to include in the exercise programme for rehabilitation of respiratory patients who have airway or lung function problems, for increasing quality of life according to our study results.

   Our study was conducted on healthy subjects. In the future, it may be of value to investigate the effects of the swimming in people who have airway problems or other health problems like obesity and also in athletes. 
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Abstract

The aim of this paper is a description of selected parameters of body composition of elite sport gymnasts from the Czech Republic (30th place at 2010 World Championship). 

   Eight Czech representatives (aged 18.4 +3.39) participated in this cross-sectional study realized in 2013. Data were measured according to standard testing protocols. Body height and arm spread via anthropometer (cm), body composition and body weight using 6-frequncy bio impedance (InBody 720), circumference characteristics using band meter. 

   Body height of the researched group was 161.0 cm (+ 5.34), compared to average body height of American Olympic team (2nd in World ranking) was only 153cm in 2008 (+7) (Sands et al. 2012). Body weight of Czech gymnasts was 55.7 kg (+ 5.46), American women gymnasts according to Sandse et al. weighed only 47.5 kg (+5.7). BMI (kg.m-2) was measured 21.35 (+ 1.66) which is a higher value than according to Grasgruber et al (2008) an average value of this parameter in participants of 2003 World Championship finals (18.77 Europeans, 16.73 Asians). Average amount of subcutaneous fat 13.33 % (+2.81) was, on the contrary, lower than stated by Georgopoulos et al. in a study of 113 participants of European and World championships in last 15 years (16.4 %; +4.99). Hip-waist ratio was 0.85 (+0.03). Arm spread, particularly important in gymnastics due to effectiveness of leverage mechanisms, was measured 164.9 cm (+ 6.85), showing relatively long leverages, or above-average shoulder width considering average height of the group 161 cm. 

   Long leverages are beneficial for floor exercise and vault. Overall, compared to World competition, Czech gymnasts show above-average height as well as BMI value. Considering relatively low amount of subcutaneous fat we speculate that compared to elite world competition, Czech gymnasts will show higher relative values of skeletal muscles which may disadvantage them in some aspects of performance. 

Key words: somatic characteristics, sport gymnastics, the Czech Republic

1 Introduction
Sport gymnastics have been historically the most successful sport in Czechoslovak, and then in the Czech Olympic history, therefore we try to discover the reasons of contemporary level of our female representatives who ranked 30th at the last world championship. We hope that this study will contribute to discovering the reason of their non-success and will help to find the ways out of the crisis. 

   After WW2 at the 1948 Olympic Games in London the female artistic gymnasts’ team from Czechoslovakia won gold medals and the team remained at the high-ranking positions until 1968 when the Czechoslovak team of female artistic gymnasts triumphed with 6 Olympic medals (Martínková, 1981). It was in 1988 when the female team managed to qualify for the Olympic Games and ranked 7th. Since 1988 Olympic Games only individual female artistic gymnasts have participated in Olympic Games (Dobrovodský, 1989). At 2010 World Championship in Rotterdam the Czech team ranked 30th, which is historically the worst achievement. The current condition is not a result of a single cause, however, we think that this study may help to solve the crisis at which the Czech artistic gymnastics lies.

Every type of sport performed on a professional level places demands on somatotype characteristics and its parameters (Carter and Heath, 1990). In past 50 years artistic gymnastics moved considerably forward considering the technique and exercise difficulty. This trend is reflected in anthropometric characteristics of professional gymnasts, such as height, body weight, BMI, arm spread, WHE, % of body fat and other.

   As mentioned above, the Czech artistic gymnastics ruled the world until 1968, therefore we want to start the comparison right in this period of the biggest fame of the Czech artistic gymnastics (Hirata, 1966). At 1964 Olympic Games in Tokyo the average age of participants was 22.7 years, the average weight 52 kg, the average height 157 cm from 102 gymnasts considered. The BMI can thus be calculated – 21.1. At the following 1968 Olympic Games in Mexico only the average age of the sportswomen changed considerably, De Garay et al. (1974) state the average values - age 17.8 years, height 156.9, weight 49.8, however only 21 female sports gymnasts were measured. The responding BMI is 20.13. At 1972 Olympic Games in Munich where 133 participants were measured Hirata (1979a, 1979b) states the age 19.0 years, height 159, weight 49.5 with corresponding BMII 19.38. Lopez et al. (1979) state the research results from 1976 Olympic Games in Montreal where 99 female participants had following average results: age 18.2, height 158.6, weight 47.4, BMI 18.68. Another available sample was 161 female participants of 1983 World Championship in Budapest (Gajdos, 1984) where the average age of the participants was under 17 – 16.8 years, height 154.4, weight 44.0, BMI 18.55. The last bigger complex analysis of anthropometric data was conducted at 1987 World Championship in Rotterdam in 1987 (Cleassens et al., 1991) where 201 probands was of average age 16.5, height 154.3, weight 45.6 and with corresponding BMI 18.97. 

    As can be seen from the above mentioned values, the anthropometric characteristics of the female artistic gymnasts participating in elite competitions stabilized after 1976 when BMI got under 19. This level can be considered as optimal for achieving average results in this sports field. As dominant is here body height which advantages the female artistic gymnasts in many aspects, mainly when exercising on uneven bars and balancing beam (Cleassens et al., 1999). The maximum width of bars is given by rules and cannot be regulated according to competitor's needs, therefore a taller gymnast is to some extend disadvantaged. In balancing beam which is 10 cm wide is a taller competitor disadvantaged as well. Taller gymnasts may benefit in vault, however the contemporary equipment constructions and vault technique Yurchenko enables also taller gymnasts to perform a vault with a difficulty corresponding to multicontest competition, but they cannot perform the vault in such extend as the gymnasts of lower height. We are interested in where our elite female artistic gymnasts can be classed according to anthropometric prerequisites.  From this reason this study focuses on identification and description of anthropometric parameters of our elite female artistic gymnasts and their comparison with the parameters of the best female world sport gymnasts in the world.
Aim 

The aim of this work is to describe and compare selected somatotopic parameters of elite Czech and world's female gymnasts.
2 Material and methods
2.1 Research sample 
Cross section study of selected somatotopic characteristics was conducted in 2013. Data of 8 elite Czech female gymnasts (representatives in gymnastic multicontest) were measured during an international competition “Jan Gajdoš Memorial” in Brno. The average age at the time of data acquisition was 18.4± 3.39. Parents of girls aged less than 18 signed an inform consent with the measurement. All sportswomen participated in the research consentingly and with parents' and trainers' consent.
2.2 Measurements 
A study protocol included laboratory and clinical non-invasive measurement of body composition, body height, weight, and height in sitting position. Body height was measured using standard measurement procedure and with a standard scale. Laboratory measurement was conducted with the aim of finding out the selected aspects of body composition and body weight. 

   The measurement was conducted on a device InBody 720 (Biospace, Korea), and the identified parameters were: % of body fat, waist to hip ratio (WHR), body weight, BMI. Before the measurements the tested persons followed the instructions of the device producer regarding the body hydration.
   The results of the selected parameters (BMI, body height and weight) of the Czech gymnasts were compared with data of finalists in gymnastic multicontest (8 women) and finalists on individual gymnastic equipment (8 women in each discipline) form the 2008 Olympic Games in Beijing. The number of compared data in some equipment was influenced by missing data of the competitors. Instead of data from 8 finalists some data were statistically analysed with only 7 women. Authors are aware of the fact that the stated data from the Olympic Games were not obtained using the same techniques and devices as the data of Czech gymnasts.
2.3 Statistic processing 

Two group t-test for independent variable was used to compare data between two different groups. Significance level was set to 5 %. All statistics were realized using a programme Statistica version 12.

3 Results
The average values of data for all tested parameters in all Czech female sport gymnasts are stated in Table 1. It results from the table that average body height of Czech gymnasts is 161 cm (SD 5.34), average body weight is 55.7 kg (SD 5,46) and average BMI was measured 21.35 (SD 1.66). 

   When comparing somatotopic characteristics of elite Czech gymnasts with finalist of Olympic Games in Beijing (Table 2) we found out that Czech gymnasts show significant differences compared to elite Olympic gymnasts in all observed disciplines, in both all gymnastic disciplines and gymnastic multicontest.
Table 1 Basic statistical characteristics of Czech female sport gymnasts

[image: image121.jpg]Descriptive Statistics

Variable Valid N Mean Minimum Maximum Std.Dev.

BMI W4 8 18,4075 15,5600 21,9300 1,988494
Body Height W4 (cm) 8 148,5000 138,0000 160,0000| 7,289915
Body Weight W4 (kg) 8 40,7500 32,0000 52,0000 6,519202
BMI WV 8 19,5450 18,3100 22,0600 1,245346
Body Height WV (cm) 8 155,1250 151,0000 165,0000| 4,580627
Body WeightWV (kg) 8 47,1250 43,0000 55,0000 4,823677
BMIWB 7 18,6371 15,5600 20,5700 1,742582
Body Height WB (cm) 8 152,8750 138,0000 161,0000| 7,567553
Body Weight WB (kg) T 43,8571 35,0000 53,0000| 7,174691
BMI WBB 7 17,9829 17,1000 19,5000| 0,927590
Body Height WBB (cm) 8 149,8750 141,0000 160,0000| 6,749339
Body Weight WBB (kg) T 39,8571 34,0000 45,0000| 4,180453
BMI WF 8 19,0913 16,3300 21,9300 1,852824
Body Height WF (cm) 8 149,2500 140,0000 160,0000| 6,386369
Body Weight WF (kg) 8 42,6250 32,0000 52,0000 5,629958
%BF CZ 8 13,3250 10,1000 16,9000| 2,809550
WHR CZ 8 0,8475 0,8000 0,8900| 0,029155
BMICZ 8 21,3500 19,1000 23,5000 1,657020
Body Weight CZ (kg) 8 55,7000 48,4000 63,7000| 5,455796
Body Height CZ (cm) 8 161,0250 152,2000 170,0000| 5,338472





Table 2 Anthropometric parameters of finalist of 2008 Olympic Games in Beijing
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17,58| 160| 45|18,31| 155| 44 152 |N 19,5| 145| 41| 21,93| 154 52
19,5/ 145| 41| 18,8| 153| 44|17,58| 160| 45| 17,58 | 160| 45| 19,5| 145 41
15,56| 150| 35|18,61| 152| 43|15,56| 150| 35| 18,61| 152| 43| 17,58| 160| 45
18,38| 138| 35|22,06| 155| 53|20,57| 159| 52| 18,61| 152| 43| 16,33| 140| 32
19,37| 149| 43| 20,2| 165| 55|18,55| 154| 44| 17,36| 146| 37| 18,77| 146| 40
16,33| 140| 32/20,03| 158| 50|18,38| 138| 35| 17,12| 145| 36| 18,61| 152| 43
18,61| 152| 43|19,74| 151| 45|19,37| 149| 43| 17,1 | 158| 34| 18,61| 152| 43
21,93| 154| 52|18,61| 152| 43|20,45| 161| 53 141 21,4| 145| 45
18,41| 149|40,8|19,55| 155| 47|18,64| 153| 44| 17,98| 150| 40| 19,09 | 149,3| 42,6
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In BMI values (Fig. 1) the differences on p<0.05 were identified between Czech gymnasts (n = 8) and OG finalists (n=8) in multicontest p=0.0062 (BMI 21.35 vs 18.40), with OG finalists in vault (n=8), where the value p = 0.027 (BMI 21.35 vs19.54), with OG finalist in uneven bars (n=7) p = 0.0086 (BMI 21.35 vs 18.64), with finalists on balancing beam (n=7) p= 0.0003 (BMI 21.35 vs 17.98) and finalist on floor (n=8) where p = 0.0222 (BMI 21.35 vs 19.09).
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Fig. 1. Box BMI of gymnasts, finalists (according to disciplines) 2008 Olympic Games in Beijing and elite Czech gymnasts; W4 = finalists of OG in multicontests; WV = finalists of OG in vault; WB = finalists of OG in uneven bars; WBB = finalists of OG in balancing beam; WF = finalists of OG in floor exercise; CZ = elite Czech gymnasts.
Similar results and statistically significant differences p<0.05 were observed also in parameter body height (BH) between the best Olympic gymnasts and elite Czech gymnasts (Fig. 2). Czech gymnasts showed higher values of BH (161 vs 148.5) than OG finalists (n= 8) in multicontest (p = 0.0015), in vault (n=8), where P = 0.0325 (BH 161 vs 155.1), in uneven bars(n=8), where p=0.0260 (BH 161 vs 152.9), in balancing beam (n= 8), where p = 0.0025 (BH 161 vs 149.9), in floor exercise (n=8), where p= 0.0013 (BH 161 vs 149.2).

    Comparison of values of body weight (BW) shows a significant higher weight of Czech gymnasts compared to elite world's gymnasts. Czech gymnasts had average weight 55.7 kg compared to weight of 40.8 kg (p=0.0002) of elite world's female gymnasts doing multicontest (n=8). Similarly, elite Olympic gymnasts in vault (n=8) had lower average value of body weight 47.1 kg (P=0.0050) than elite Czech gymnasts (55.7 kg). An average value of BW of world's uneven bars gymnasts (n=7) was 43.86 kg (p= 0.0031) and elite balancing beam gymnasts (n=8) was 39.86 (p=0.0003). An average value of BW of gymnasts on floor (42.6 vs 55.7) was again lower in Olympic gymnasts (n=8), than in Czech elite gymnasts (p=0.0003). The lowest BW values had OG finalists doing balancing beam and multicontest (Fig. 3). Other observed parameters were obesity indicators: amount of subcutaneous fat and waist-hip ratio (WHR). Elite Czech gymnasts showed values 13.3 % (SD 2.81) of fat and WHR = 0.85 (SD 0.03).
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Fig. 2. Box plot of body height of female gymnasts, finalists (according to disciplines) of 2008 OG in Beijing and elite Czech gymnasts; W4 = finalists of OG in multicontest; WV = finalists of OG in vault; WB = finalists of OG in uneven bars; WBB = finalists of OG in balancing beam; WF = finalists of OG in floor exercise; CZ = elite Czech gymnasts.
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Fig. 3. Box plot of body height of female gymnasts, finalists (according to disciplines) of 2008 OG in Beijing and elite Czech gymnasts; W4 = finalists of OG in multicontest; WV = finalists of OG in vault; WB = finalists of OG in uneven bars; WBB = finalists of OG in balancing beam; WF = finalists of OG in floor exercise; CZ = elite Czech gymnasts.
4 Discussion
When comparing the data with values measured at world competitions in the past (Table 3) we may point out that the body composition of Czech female gymnasts correspond to parameters of gymnasts competing in 1964 Olympic Games in Tokyo.
Table 3. Basic anthropometric parameters of gymnasts at world's competitions and contemporary Czech elite female gymnasts.

[image: image126.jpg]tournament n Age(year) | Height(cm) | Weight(kg)| BMI
OG Tokyo1964
( Hirata, 1966) 102 22,7 157 52 21,1
OG Mexico 1968
( Garay et.al., 1974) 21 17.8 156,9 49,8 20,13
OG Munich 1972
(Hirata 1979 a,b) 133 19 159 49,5 19,38
OG Montreal 1976
(in Lopez et al., 1979) 99 18,2 158,6 474 18,68
‘WC Budapest 1983
(Gajdos 1984) 161 16,8 1544 44 18,55
WC Rotterdam 1987
(Claessens 1991) 201 16,5 1543 45,6 18,97
OG Beijing 2008 98 154,1 45.7 18,97
Czech elite gymnasts 8 18,4 161,3 55,3 21,22





Comparison of elite Czech and world female gymnasts show some interesting differences which may be important from the point of view of performance limitation of elite Czech gymnasts. Globally, Czech gymnasts show, compared to world competition, above-average height, weight and BMI values. Body height of the selected group was 161.0 cm (± 5.34), on the contrary, average height of American Olympic team (2nd in World ranking) was only 153 cm in 2008 (± 7) (Sands et al., 2012). The body weight of Czech gymnasts was 55.3 kg (± 5.46), American gymnasts according to Sands et al. weighed only 47.5 kg (± 5.7). BMI (kg.m-2) was measured 21.35 (± 1.66), which is a higher value than average value of the parameter of finalists in 2003 World Championship – 18.77 Europeans, 16.73 Asians (Grasgruber and Cacek, 2008). Average amount of subcutaneous fat 13.33 % (±2.81) was, on the contrary, lower than stated by Georgopoulos et al. (2012) in the study of 113 participants of European and World Championships in the past 15 years (16.4 %; ±4.99). Regarding the low amount of subcutaneous fat we speculate that compared to elite world competition Czech female gymnasts will have higher relative values of skeletal muscles which may disadvantage them in some aspects.

Although multicontest is still a dominant gymnastic discipline, in our opinion, only gymnastic powers, such as the USA, China, Russia, and Romania may afford to have a multicontest female gymnasts with medal ambitions on a world competition. Smaller countries with far smaller base. Such as the Czech Republic, must focus on disciplines corresponding with their somatotopic predispositions for a given discipline. 
   Talent selection is also important as somatotype plays an important role here (Malina et al., 1997). It is very difficult to make this process more effective in conditions in the Czech Republic, as sports gymnastics, despite being historically the most successful Olympic sport, is not as popular as in the past. Only bigger centres can afford to select talented individuals and dedicate time for their preparation from an early childhood. However, also these centres face lack of qualified junior trainers. The biggest problem is wasted potential in smaller towns with limited conditions for quality training. This results in a fact that a talented individual with corresponding somatotopic parameters ends his carrier too early despite having more potential than competitors who are led by qualified trainers, but their somatotopic predispositions are so limiting that they cannot compare themselves with the best world gymnasts.
5 Conclusions
Due to a decreasing level of sports gymnastics in the Czech Republic in this work we focused on an analysis of one of the possible reasons of this state, and it was anthropometric characteristics of elite female gymnasts. We evaluated 20 values of 8 representatives of the Czech Republic. We compared the basic parameters, body height, weight and BMI, with available data. From the results it is obvious that none of the three characteristics of our gymnasts approaches the average values of gymnasts competing in world competitions, not even the finalist of these competitions. The reasons may be not only in dysfunctional talent selection, but also in wrong condition preparation during the training process. Excessive muscle gain noticed in our female gymnasts may result from wrongly chosen methods of development of strength abilities. We came to conclusion that Czech elite female gymnasts are, regarding their body composition, capable of being successful in vault.
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A comparison of antioxidant capacity and some lipoprotein values in swimmers and sedentary subjects.
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Abstract

Increased oxygen consumption as a result of the exercise also increases the free radical production. These free radicals are neutralized by a defence mechanism consisting of enzymatic and non-enzymatic antioxidants. Training can have positive or negative effects on oxidative stress depending on the load and type of the training or the status of the individual prior to it. The purpose of this study is to search the capacity of lipoproteins, total oxidant and antioxidant in swimmers and sedentary subjects.  The experimental group were  18 male children with mean age 15,16 ± 0,92  who have been swimming at least for 2 years and exercise regularly 3 days a week and 2 hours a day, as the control group, 18 male children with mean age  15,33 ±1,08 who do not regularly do any particular sports,  participated voluntarily in our study. Oxidant-antioxidant measurements were conducted through venous blood samples collected  in EDTA tubes on an empty stomach and at rest. Total Antioxidant Capacity (TAC) was determined through a method developed by Erel (2004) to measure the total antioxidant capacity of the body against the free radicals.  Lipid Hydroperoxide (LOOH) determination was specified with a method in which xylenol orange and Fe++ are used (Arab and Steghens, 2004). Total Oxidant Status (TOS) was determined through a colorimetric method developed by Erel (2004). Oxidative Stress Index (OSI) was calculated with the formula Total Oxidative Stress (TOS) / (TAC). Plasma triglyceride, Total cholesterol, LDL, HDL, VLDL parameters were measured using Abbot and automatic chemistry analyser (Aeroset, Abbott, USA). For the comparison of the experiment and the control groups, Independent Samples T-Test was applied to compare the independent groups on the SPSS 16.00 statistical package. Statistically significant difference was determined to be p<0,05. No statistically significant difference was observed between the  body composition values of the experiment and the control groups (p>0,05). Moreover,  a statistically significant difference was observed between TAC, LOOH, TOS, OSI, TRIGLISERIT and HDL values of the experiment and the control groups (p<0,05; p<0,01). No statistically significant difference was observed between both groups in terms of Cholesterol, LDL and VLDL values (p>0,05). 

It was concluded that total antioxidant and antioxidant capacity of the swimmers’ group was higher compared to the sedentary group. The reason for this difference, we think, is that antioxidant defence mechanisms of the subjects who do swimming are more developed.

Keywords: Swimming, Antioxidant, Lipoprotein, Exercise, Oxidative Stress

1 Introduction

Oxidative stress is known as an instability between antioxidant defence system  activated in the organism by physical activities performed and free radical formation which causes the pre-oxidation of the lipid layers of the cells (Mercan, 2004). Antioxidants function by terminating reactions which form free radicals, by limiting radical formation and detoxifying emerged radicals or enabling the repairment of the substances exposed to oxidative damage (Benzie, 2000). Free radicals which increase depending on the increase in oxygen consumption are neutralised by a defence system containing enzymatic and non-enzymatic antioxidants (Urso and Clarkson, 2003). It is stated that acute exercises cause an increase in lipid pre-oxidation and regular exercises cause a positive change in the status of antioxidants. It is difficult to be protected against excessive oxidative stress in exercises conducted without a preparation. Studies show that programmed physical activities develop the status of the oxidants because of the chronic oxidative stress it causes, and thereby playing a role in the formation of a developed antioxidant mechanism (Aslan, 1997). The level of oxidant and the system of antioxidant defence system is balanced in a healthy body (Ersoy, 1996).
    The purpose of this study is to compare some oxidative stress parameters of the individuals who swim.
2 Materials and methodology

Selection of the Subjects: 18 male children with mean age 15,16±0,92  who have been swimming for at least 2 years and exercising regularly 3 days a week and 2 hours a day; as the control group 18 male children with mean age 15,33±1,08  who do not regularly involve any sports activity participated voluntarily in the research.   

Measurements Taken: Oxidant-antioxidant measurements were conducted through venous blood samples collected  in EDTA tubes on an empty stomach and at rest. Antioxidant Capacity (TAC) was determined through a method developed by Erel to measure the total antioxidant capacity of the body against the free radicals (Arab and Steghens, 2004). LOOH determination was specified with a method in which xylenol orange and Fe++ are used (10). Total Oxidant Status (TOS) was determined through a colorimetric method developed by Erel (Erel, 2004).  Oxidative Stress Index (OSI) was calculated with the formula Total Oxidative Stress (TOS) / Total Antioxidant Capacity (TAC) (Erel, 2004). Plasma triglyceride, Total cholesterol, LDL, HDL, VLDL parameters were measured using Abbot and automatic chemistry analyzer ( Aeroset, Abbott, USA).

Statistical Analysis: For the comparison of the experiment and the control groups, SPSS 16.00 statistical package  was used and Independent Samples T-Test was applied to compare the independent groups. Statistically significant difference was determined to be p<0,05.

3 Results

Indentified values of the experiment group are like the following :TAC value: 1,93±0,23, LOOH value: 4,67±0,55 TOS values: 8,63±1,50, OSI value: 7,84±1,51,  TRIGILISERIT value: 108,28±20,80, HDL value: 53,22±9,07. Determined values of the control group are like the following: TAC value: 1,76±0,13, LOOH value: 4,13±0,77, TOS value: 5,73±1,05, OSI value: 5,30±1,18, TRIGILISERIT value: 122,50±21,12, HDL value: 46,88±7,88. Statistically significant differences were observed between antioxidant and oxidative stress parameters of the experiment and control groups (p<0,05). Besides, no statistically significant difference was observed between total cholesterol LDL and VLDL values (p>0,05).

Table 1. Comparison of Antioxidant and Lipoprotein Parameters of the Experiment and Control Groups .

	Variables
	Experiment Group 
	Control Group
	t
	p

	Age
	15,16±0,92
	15,33±1,08
	-0,49
	0,62

	Height
	168,33±6,60
	166,39±8,36
	0,77
	0,44

	Weight
	58,27±7,11
	57,00±7,66
	0,51
	0,60

	BMI
	20,50±1,67
	20,54±1,70
	-0,06
	0,94

	Tac
	1,93±0,23
	1,76±0,13
	2,69
	0,011*

	Looh
	4,67±0,55
	4,13±0,77
	2,40
	0,022*

	Tos
	8,63±1,50
	5,73±1,05
	6,68
	0,00**

	Osi
	7,84±1,51
	5,30±1,18
	5,60
	0,00**

	Trigliserit
	108,28±20,80
	122,50±21,12
	-2,03
	0,05*

	Kolestrol
	148,78±13,57
	152,44±15,29
	-0,76
	0,45

	Hdl
	53,22±9,07
	46,88±7,88
	2,23
	0,032*

	Ldl
	92,33±24,01
	92,27±19,32
	0,008
	0,994

	vldl
	30,72±7,23
	33,83±6,92
	-1,31
	0,196


3 Discussion and conclusions

No statistically significant difference was observed between body composition values of the experiment and control groups (p>0,05). However, a statistically significant difference was observed between TAC, LOOH, TOS, OSI, TRIGLISERIT and HDL values of the experiment and the control groups(p<0,05; p<0,01). No statistically significant difference was observed between both groups in terms of Cholesterol, LDL and VLDL values (p>0,05).

Contrary to regular exercises, high intensity exercises with a maximum level increase the oxidative damage because of the increase in the formation of free radicals (Van  Klaveren    and  Nemery,  1999). The type of the exercise can be another factor which influences the lipid pre-oxidation. Greenen et. al (1993) stated in the research they conducted that the increase in the levels of lipid pre-oxidation in the studies conducted with a cycle ergonometric is higher than the increase determined in the swimming exercises (Geenen, et all., 1993). In the research conducted on football players and sedentary individuals, Cazzalo et. al. stated that oxidative stress develops in football players more than it develops in sedentary and that antioxidant activities are higher  compared to sedentary (Cazzalo, et all., 2003). 

Ohno et. al (1988) stated that exercises reduce lipid pre-oxidation and lipid pre-oxidation level at rest is lower after a 3 weeks of exercise (Ohno, et all., 1988). Gougoura et. al. found that lipid pre-oxidation is higher in child swimmers compared to control groups (Gougoura, et all., 2007).  There are several studies in which statistically significant increases in MDA the last formation of lipid pre-oxidation are observed as a result of high intensity physical activities  (Davies, et all., 1982; Sumida, et all., 1989).
When the data in literature is analyzed, the results of the studies conducted on this area show similarities with the results we obtained from our research.

As a result, antioxidant capacity and oxidative stress values were found to be higher in swimmers compared to sedentary. An increase in oxidative stress level due to exercise and an increase in the antioxidant capacity which the organism develops against this are expected results. We can propose that sportsmen could take additional antioxidant support.
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Effect of exercise with elastic cord on postural stability in a group of elite gymnasts.
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Abstract

The main aim of this study was to find out if exercise with elastic cord improved postural stability in a group of elite gymnasts. 

  For measuring postural stability an electronic balancing board with variable radius and integrated feedback was used. The exercise regimen was undertaken twice a week for 12 weeks. All participants were measured at the beginning of our study and then after 12 weeks. Participants had to stand on the electronic balance board during 30 seconds with open eyes and kept the board balanced using feedback from the screen. After that we compared the results of each participant. The results were expressed by number from 0 to 100. Twenty-nine elite gymnasts volunteered for this study. Participants did not report any neuromusculoskeletal injuries or other diseases that may affect balance performance. Before participating in the study, all parents of gymnasts read and signed the informed consent form. The participants were assigned to a control group (15 girls; mean age=13.78±1.62 years; mean height=1.57±0.09 m; mean mass= 46.16±8.71 kg) and experimental group (14 girls; mean age=14.1±2.0 years; mean height=1.56±0.08 m; mean mass= 45.6±10.55 kg). The total number of time spending in training w`as 18 hours per week. Experimental group performed 2 hours plus of exercise with elastic cord. 

   One of the aims of our study was to decide if we can observe differences between beginning and final measurements in experimental group. We used t-test for paired samples (p=0.006578; the significance level 95%). Therefore we can indicate our training programme with elastic cord as a way of improving postural stability in our group of elite gymnasts.

Key words: balance training, balance board, spinal stabilization

1 Introduction

Maintaining of postural control is an essential part in both elite sport and sport for all. Proper maintenance of balance and postural equilibrium is therefore a vital component in sport and sport compensation (Riemann & Guskiewicz, 2000). The loss of postural control can be considered as a risk factor of injury. It was proved the association between measures of postural stability and improved range of movement in order to prevention of falls (Nitz & Choy, 2004). Postural control is always changing and can be improved through balance training not only in childhood but adulthood and retirement as well (Gruber et al., 2007). There are many factors which can influence the level of postural stability. Balance training can have a positive effect on sensory system. The question is how we can summarize exercises with the aim of improving stability and balance. It is not only balance training or postural stability training. Several terms can be found which may be considered as a way of improving stability such as sensomotoric training, neuromuscular training or proprioreceptive training. 

   The postural control system utilizes complex processes involving both sensory and motor components. Maintaining of postural equilibrium requires sensorimotor information within the central nervous system and execution of appropriate musculoskeletal response (Riemann & Guskiewicz, 2000). The musculoskeletal core includes the abdominal structures, spine, hips, pelvis and the lower limbs (Kibler, Press, & Sciascia, 2006). Then, lumbo-pelvic muscles provide a stable platform in order to control movements (Willson, Dougherty, Ireland, & Davis, 2005). 

   The selected exercises were based on dynamic stabilization and coordination (it was chosen SM System). It is type of exercise with elastic cord which combines complex training of the locomotory apparatus. The cord provides movement which activate muscle closed chains against slow resistance. Spiral muscle chains provide a force of traction and the traction is used for the treatment of functional spinal disorders but it can also be used as an optimisation of movement during physical activity. It is also important to perform exercises slowly and to slow down at the end of the movement with elastic cord. The resistance of the elastic cord can be adjusted but we should exercise with a force which can be handled  (Smíšek, Smíšková, & Smíšková, 2009).
2 Material and methods

2.1 Participants

Twenty-nine elite gymnasts volunteered for this study. Participants did not report any neuromusculoskeletal injuries, serious joint disorders, impaired vision or other diseases that may affect balance performance. Participants had not experience with postural stability programme or other form of core stability programme during their gymnastics training or physical education class. If participant was involved in equivalent type of training programme, we had to exclude subject from our study. Participant (only in experimental group) was also excluded from the study if the attendance was less than 90% of total time in intervention programme. All participants had been training for 18 hours per week at the time of experiment. The participants were randomly assigned to a control group (15 girls; mean age=13.78±1.62 years; mean height=1.57±0.09 m; mean mass= 46.16±8.71 kg) and experimental group (14 girls; mean age=14.1±2.0 years; mean height=1.56±0.08 m; mean mass= 45.6±10.55 kg). The total number of time spending in training was 18 hours per week. Experimental group performed 2 hours plus of exercise with elastic cord. The total number of time spending in training was 18 hours per week. 
2.2 Measures:
The main task of participants was to maintain a balance in medio-lateral position. For measuring postural stability was used electronic balancing board with variable radius and integrated feedback. After measuring, each performance of participant was expressed by number from 0 to 100. A score of 100 is considered as the worst case and zero score is the best. The overall score was created as a weighted average of several parameters. The parameters include the whole area covered within the profile, area outside the profile, recovery time and extra time taken. The tilting part was set with radius of 5 cm for the experiment. It was chosen the situation on the electronic balance board when the participant tries to keep the balance with using feedback from the screen (Figure 1). 
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Figure 1. The position on the electronic balance board using feedback
The gymnastics training warm-up was completed before the testing. Participants were advised not to consume any sort of medication, 24 hours prior of the measurement. All participants were measured before the intervention balance exercise and after 3 months. At the beginning of measuring, the electronic balance board was tilted to the right. Each participant had to stand barefoot on the electronic balance board for 30 seconds. During the measuring, it was not allowed to speak. The position of the feet on the electronic balance board was also controlled. The participant had to stand barefoot with bent knees and the feet were open at a 30˚angle (Figure 2).
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Figure 2. Positioning of feet on the board
The heels were 5 cm apart. It was allowed to have hands on the hips. It was secured a protection the participant in case of a fall. Each participant got visual feedback from the screen. Before the testing, the participants had the opportunity to try position on the electronic balance board. 
2.3 Procedures:
At the beginning of the study, a baseline measurement of postural stability was conducted as a pre-test. The postural stability programme and the correct muscle contraction were explained and demonstrated by physical therapist for experimental group (every intervention lesson was under the supervision of the postural stability programme designer). The correctness of the exercise was controlled during the intervention programme. The physical therapist focused on the activity of abdominal muscles and inhibition of paravertebral muscles. The postural stability programme with elastic cord for experimental group lasted 3 months (in addition to their normal training). The control group was without any form of postural stability programme for 3 months. All participants were measured after 3 months. The postural stability training programme lasted an hour during gymnastic training, two times a week for 3 months. The design of the study was set up that the first six weeks were exercised without a special balance mat and then from 6th week to the end of the experiment was used balance mat for every exercise (Figure 3). The participants were also challenged with more and more difficult tasks. 
   Before the experiment, all participants and their parents read and signed an informed consent form. The postural stability programme always started after warm-up exercises. In total, the postural stability programme featured 5 exercises that focused on dynamic stabilization and coordination. At the end of postural stability programme, participants stretched their muscles which were used during the workout. Exercise 3 was performed on one leg to improve sense of balance and increase spiral stabilization (the participant repeats the same for the other side).
2.4 Exercise protocol:
Exercise 1: Participant stands relaxed, the palm of the exercising hand facing down. The shoulder blade is extended forward. Then, participant tight the buttocks and pull the shoulder blade back and down. The hand is completely relaxed and remains extended by the elastic rope, the palm rotates upwards. When participant is in this position, she lifts the heel from the floor. After that, the participant repeats the same for the other side. Participants perform 3 sets of 12 repetitions.

Exercise 2: Participant stands relaxed backwards. Firstly, participant raises the arm back with pushing the elbows and palms as far back as possible. Then, participant raises the arm as far as it goes and looks down. The chin is tucked toward the breastbone and the limb is raised. After this, the chest is slowly bent towards the pelvis but the arm is in the same position. The arm completes very slowly the circle. After that, the participant repeats the same for the other side. Participants perform 4 sets of 10 repetitions. 

Exercise 3:  Participant stands relaxed and chest is bent downwards. The arms are crossed in front of the body. The shoulder blades have to be pressed backward and downward. Then, participant tries to pull the shoulder blades together, backward and downward as much as possible. The palms rotate upwards and the head is raised. When the spine is aligned, participant raises the limb from the floor and tries to remain in this position 10 seconds. After that, the participant repeats the same for the other side. Participants perform 4 sets of 10 repetitions.

Exercise 4: Participant stands relaxed, the right knee is raised upwards, and the left hand touches the knee. Then, participant moves the right foot backwards and tip of the foot touches the floor at the end of movement. The head has to be extending upwards and shoulders are pressed down. It is highly important to emphasize that when the knees pass each other, participant has to tight the left buttock. At the end of the exercise, the right buttock is tightened and the left one must remain tightened. After that, the participant repeats the exercise with the other limb. Participants perform 3 sets of 12 repetitions.

Exercise 5: Participant kneels on back leg and the front leg is extended forward. The buttocks are tightened, the chest and head are levelled into the posterior axis. Then, participant starts to roll down vertebra by vertebra. The chest is pulled towards the stretched leg. Participant remains in this position for 10 seconds and then he/she aligns the chest vertebra by vertebra to the starting position. Participants perform 4 sets of 12 repetitions (Smíšek, Smíšková, & Smíšková, 2009).
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Figure 3. Exercising with special balance mat
2.5 Analysis

Analyses were conducted using programme Statistica 12.0 and included descriptive statistics. Paired t-test was used to analyze the date within each group. Significance was set at p<0.05 and results are given as the mean±SD. 

3 Results

At the beginning of the study it was needed to find out if the control and experimental groups are homogenous. It was supposed all individuals can be regarded as the same type. That was the null hypothesis. The alternative hypothesis was contrary to the null hypothesis. The independent t-test was used in that case (p=0.365944) and the null hypothesis was not rejected. One of the aims of the study was to decide if the differences between pre-test and post-test in experimental group will occur. The paired samples t-test was used (p=0.006578; the significance level 95%). The intervention programme with elastic cord improved postural stability in a group of elite gymnasts.
Table 1. Descriptive statistic of participants

	Participant group
	Age (years)
	Height (m)
	Weight (kg)

	
	Mean
	SD
	Mean
	SD
	Mean
	SD

	Experimental (n=14)
	14-Jan
	2
	Jan-56
	0.08
	45.6
	Oct-55

	Control (n=15)
	13.78
	Jan-62
	Jan-57
	0.09
	46.16
	Aug-71
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Figure 4. The score of participants in pre-test

The effect of intervention programme on postural stability was measured using the electronic balance board where a score of 100 is considered as the worst case and zero score is the best.
A mean score of participants in experimental group had decreased (pre-test 37.07±2.70; post-test 32.82±5.34) which was significantly lower but mean score of participants in control group had risen (pre-test 38.88±2.62; post-test 39.33±2.52).
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Figure 5. The score of participants in post-test

Table 2. The overall score of participants on the balance board
	Participant group
	Pre-test
	Post-test

	
	
	

	Experimental (n=14)
	37.07±2.70
	32.82±5.34

	Control (n=15)
	38.88±2.62
	39.33±2.52


4 Discussion
The purpose of the study was to examine the effect of postural stability training with elastic cord in a group of elite gymnasts. Postural stability was measured with using electronic balance board. We hypothesized that the intervention programme could improve postural stability after 3 months of intervention in experimental group. The results showed that mean score of participants in the experimental group after the intervention programme was significantly lower than mean score in the control group (32.82±5.34 vs. 39.33±2.52). Various studies have confirmed the positive effect of stability training programme on improving postural stability (Carter, Beam, McMahan, Barr, & Brown, 2006; Bassett & Leach, 2011; Yu & Lee, 2012; 

 ADDIN ZOTERO_ITEM CSL_CITATION {"citationID":"oe2ag19kv","properties":{"formattedCitation":"(Bliven & Anderson, 2013)","plainCitation":"(Bliven & Anderson, 2013)"},"citationItems":[{"id":7,"uris":["http://zotero.org/users/local/HAXN1G2v/items/ECMJR4C3"],"uri":["http://zotero.org/users/local/HAXN1G2v/items/ECMJR4C3"],"itemData":{"id":7,"type":"article-journal","title":"Core Stability Training for Injury Prevention","container-title":"Sports Health: A Multidisciplinary Approach","page":"514-522","volume":"5","issue":"6","source":"sph.sagepub.com","abstract":"Context: Enhancing core stability through exercise is common to musculoskeletal injury prevention programs. Definitive evidence demonstrating an association between core instability and injury is lacking; however, multifaceted prevention programs including core stabilization exercises appear to be effective at reducing lower extremity injury rates.\nEvidence Acquisition: PubMed was searched for epidemiologic, biomechanic, and clinical studies of core stability for injury prevention (keywords: “core OR trunk” AND “training OR prevention OR exercise OR rehabilitation” AND “risk OR prevalence”) published between January 1980 and October 2012. Articles with relevance to core stability risk factors, assessment, and training were reviewed. Relevant sources from articles were also retrieved and reviewed.\nResults: Stabilizer, mobilizer, and load transfer core muscles assist in understanding injury risk, assessing core muscle function, and developing injury prevention programs. Moderate evidence of alterations in core muscle recruitment and injury risk exists. Assessment tools to identify deficits in volitional muscle contraction, isometric muscle endurance, stabilization, and movement patterns are available. Exercise programs to improve core stability should focus on muscle activation, neuromuscular control, static stabilization, and dynamic stability.\nConclusion: Core stabilization relies on instantaneous integration among passive, active, and neural control subsystems. Core muscles are often categorized functionally on the basis of stabilizing or mobilizing roles. Neuromuscular control is critical in coordinating this complex system for dynamic stabilization. Comprehensive assessment and training require a multifaceted approach to address core muscle strength, endurance, and recruitment requirements for functional demands associated with daily activities, exercise, and sport.","DOI":"10.1177/1941738113481200","ISSN":"1941-7381, 1941-0921","journalAbbreviation":"Sports Health: A Multidisciplinary Approach","language":"en","author":[{"family":"Bliven","given":"Kellie C. Huxel"},{"family":"Anderson","given":"Barton E."}],"issued":{"date-parts":[["2013",11,1]]},"accessed":{"date-parts":[["2014",1,10]],"season":"10:57:17"}}}],"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"}  Bliven & Anderson, 2013; 
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Maintaining of standing position is essential in daily life. It is necessary to be able to perform many movements which are based on cognitive processing and postural control
    It was also found a relationship between postural stability and injuries (Witchalls, Blanch, Waddington, & Adams, 2012). The core strength and stability is essential to ensure accurate movement of the limbs in gymnastics. The musculoskeletal core provides a link between upper and lower body. It plays a crucial role in sport performance but it is not only about having a strong core. This sign can be seen during the training when the young athletes are not able to stay balanced when it is needed. This situation is often connected with injury. The main aim of the present experiment was to prepare postural stability programme with elastic cord.
5 Conclusions
The results confirm the contribution of postural stability programme in the sport preparation of elite gymnasts. Postural stability training is beneficial not only for athletes but also for patients and adults. Impairments in postural control are often accompanied with risk of falling (Lord, McLean, & Stathers, 1992). We are convinced that future studies should be focused on anteroposterior balance stability, postural stability in standing on one leg with respect of dominant leg and gender differences in postural stability. The results showed that twice weekly participation in postural stability programme for 3 months period may improve postural stability.
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Abstract

The purpose of this study was to determine the effect of different doses of caffeine on extending time to exhaustion in long-term endurance exercise. Using a placebo-controlled, double-blind crossover study design, 10 hobby male cyclists (30.3 ± 5.8 y; BMI = 23.5 ± 1.6, VO2max = 56.9 ± 6.6 ml x kg⁻¹ x min⁻¹) completed three experimental tests. Each test consisted of 1-h steady-state cycling on static ergometer at 70% VO2max load immediately followed by graded exercise test to exhaustion (2.3 W x s⁻¹). Either placebo or 0 or 7 mg x kg⁻¹ BM of synthetic caffeine with 0.5 l water and maximum of 0.5 mg x kg⁻¹ BM of carbohydrate gel were administered 70 minutes prior to the test.
   Total exercise time was significantly (p < 0.05) extended by the 7 mg x kg⁻¹ BM of caffeine compared with placebo. Significant (p < 0.05) extension of total exercise time was observed also by the 7 mg x kg⁻¹ compared with 2 mg x kg⁻¹. No statistically (p = 0.97) significant differences were observed between 2 mg x kg⁻¹ compared with placebo.

   Positive effect of caffeine on long-term endurance in hobby cyclist was observed only after ingestion of high dosage (7 mg x kg⁻¹ BM). Low dosage (2 mg x kg⁻¹) didn’t show any ergogenic effect compared with placebo. This result might not be generalized, but rather shows ambiguous effects of this substance.

Key words: endurance performance, cycling, nutrition supplements
1 Introduction

Caffeine (1,3,7 - trimethylxanthine) is probably the most widely used stimulant substance in the world (Maughan, 2006). As a brew based on coffee beans this drug has been used since prehistoric times, thus gaining its socially acceptable status (Jeukendrup and Gleeson, 2010).

Caffeine is naturally found in 63 species of plants and thus in various dishes and drinks. Notable plant sources of caffeine include coffee and cocoa beans, cola nuts, tea leaves, guarana berries, holly and yerba mate (Jeukendrup and Gleeson, 2010).

   Up to 75% of caffeine consumption is attributed to coffee consumption (Jeukendrup and Gleeson, 2010) and 90% of the adult population consumes caffeine regularly (AIS Sports Nutrition, 2012). In the USA, the average caffeine consumption is 200mg per day, which is equivalent to about two cups of coffee,  with 10% of the population receiving more than 1000mg per day (Greenwood et al., 2008).

   The total concentration of caffeine in various foods varies greatly based on several factors: the type of plant, the amount of the source used, preparation, producer, etc. (Lieberman, 2003).

   Caffeine as an ergogenic agent is used not only by the general population, but despite having virtually no energy value its use is becoming more and more popular in the racing sport too (Sokmen et al., 2008).

1.1 Mechanism of effects

Having multiple effects, caffeine is generally used for its stimulatory effect.

Effects of caffeine on the body include:

- positive impact on cognitive functions via modulation of the putative inhibitory neurotransmitter adenosine (Liberman, 2003)

- an increase in cyclic adenosine monophosphate (cAMP), release of adrenaline and the resulting CNS stimulation and cardiac muscle and lipolysis stimulation (Burke and Deakin, 2010)

- effects on skeletal muscles - calcium transport and the sodium-potassium pump activity (Maughan , 2006)

- direct effects on a number of enzymes (Maughan, 2006)

Positive effects on athletic performance

Based on the above described effect it was found that multiple effects of caffeine might include that on athletic performance. A number of studies have therefore been conducted to determine  it, mainly with regard to endurance performance. These studies were usually divided into continuous endurance test until exhaustion,  rising stress tests and short-term endurance tests ( Doherty and Paul, 2004).

   Several authors have described significant effect of caffeine on endurance performance at a certain VO2 peak level until exhaustion and in tests during the race (Cox et al., 2002; Graham and Spriet, 1991; Graham and Spriet, 1995; Kovacs et al., 1998; Pasman et al., 1995).

    Although studies of the caffeine effect under a rising stress in the course of  a short-term and intense performance also describe a positive effect, this does not tend to be as significant as the one produced by the above-mentioned  studies dealing with performance under constant continuous stress  (Anderson et al., 2000; Doherty and Paul, 2004; Graham and Spriet, 1996).

   Some studies did not confirm the positive effect of caffeine under endurance stress. These included especially running tests and rising stress tests (Burke and Deakin, 2006).

Negative effects

Caffeine tends to be associated with numerous disorders although connection to this substance has never been established  (Sokmen et al., 2008). Sensitive persons may display acute symptoms and the intake of high cafeeine dosages may lead to a number of  undesirable effects including stomach discomfort, palpitations, tachycardia, headache, insomnia, muscle tremors, increased blood pressure, or dehydration (Jeukendrup and Gleeson, 2010; Maughan, 2006). Caffeine is also linked to certain types of cancer, ventricular arrhythmia, damage to the fetus during pregnancy, menstrual problems, stomach ulcers (Toxnet, Whitney and Rolfes, 1993). Not having been confirmed by studies involving humans, these conclusions, however, are rather vague (Sokmen et al., 2008; Toxnet). In any case, persons suffering from arrhythmia, or gastric ulcers are recommended to avoid caffeine intake (Toxnet). For a healthy adult individual, though, the consumption of 2-3 cups of coffee per day is considered a relatively harmless amount (Whitney and Rolfes, 1993).

   There has been conducted a number of studies dealing with caffeine,  many of them confirming its positive impact on endurance performance. On the basis of these studies it may also be assumed that the longer the duration of the stress, the larger/more reliable the effect of caffeine use (Doherty and Paul, 2004). Success rate of its use neverheless depends on many other factors, a fact which perhaps indicates further research potential, namely in the areas of different sources of caffeine,  combination of caffeine with other nutrients and the amount of caffeine, where relevant data are still lacking. This fact was one of the reasons leading to the realization of this project. As was stated above the main goal of this study was to determine the effect of different caffeine dosages on time extension until exhaustion in a long-term endurance exercise and thus  to attempt to cover one of these research gaps.

2 Material and methods

The research was designed to determine the effect of different dosages of caffeine on long-term endurance performance . Based on the literature review, lower (2 mg.kg⁻¹) and higher (7 mg.kg⁻¹) dosages of caffeine were proposed. The research was conducted as an experiment, with the help of a placebo-controlled, double-blind crossover study.

2.1 Participants

The most frequent consumers of caffeinated food supplements include endurance athletes (Burke and Deakin, 2010). For this reason endurance athletes-cyclists were chosen for the research.

   The experiment involved 10 male hobby cyclists ( 30.3 ± 5.8 y , BMI = 23.5 ± 1.6 , VO2peak = 56.9 ± 6.6 ml.kg⁻¹.min⁻¹) from the South Moravian region (Czech Republic) meeting the following characteristics: absence of medical contraindications excluding caffeine consumption and stress test completion. From a wider group of individuals those with the most similar characteristics were chosen. The tested persons were informed in advance of the testing protocol, which was duly approved by the Ethics Committee according to the Masaryk University Code .

2.2 Experimental design

The experiment was conducted in the months of January and February 2013 within the range of 30 days.

   Prior to the research stress test,  a diagnosis of tested persons was performed to determine individual parameters (size of the load and the amount of caffeine).

I. There was carried out a diagnosis of the tested subjects using the method of bioelectrical impedance analysis. Its goal was to determine the basic anthropometric data and the bodily composition using the InBody 230 device (Biospace, Cerritos CA, USA). Based on the analysis all significant variations in the body composition were determined that could affect the outcome and also the exact amount of caffeine for the purposes of the experiment was established.

II. The method of functional stress diagnostics was applied, using the stress spiroergometry method until vita maxima through the Excalibur ergometer (Lode B.V., Groningen, Netherlands) with the metabolic unit being that of Metalyzer 3B (CORTEX Biophysik GmbH, Leipzig, Germany) .

III. The resting heart rate upon awakening (HRrest) was determined. Measurement sessions were conducted a few times in the home of the tested persons as instructed by the expert and the results were processed to obtain the mean value.

From the obtained values of the maximum oxygen consumption (VO2peak) and the HRrest the individual load was calculated during the research stress test (level of pulse rate).

   After completion of diagnostic tests, each tested person completed three experimental tests with the same protocol and under the same conditions, but always following consumption of a different amount of caffeine. The minimal rest intervals between each tests were 72h. As instructed, tested persons followed diet recommendations requiring them to avoid foods containing caffeine. In addition, they were asked about their health and overall condition before each test .

2.3 Testing procedures

Each experimental test consisted of 1-h steady-state cycling on a static ergometer at a 70% VO2peak load which was immediately followed by a graded exercise test until exhaustion (0.43 W x s⁻¹) . Either a placebo or low dosage or high dosage of synthetic caffeine with 0.5 l water and the maximum of 0.5 mg.kg⁻¹ BM dosage of carbohydrate gel were administered 70 minutes prior to the test. Besides other indicators the final time achieved was observed. The test was completed using the same device as the input diagnostic test.

2.4 Data analysis
The main indicator observed was the final time. The result was presented as the average time with a deviation for each dosage of caffeine. The resulting times for different dosages were then compared and statistically processed. To determine significance the statistical method of paired t –tests was utilized. The significance level was set at p < 0.05.

The obtained data were processed using the Exel (Microsoft, Redmond WA, USA) and Statistica 12 (Statsoft, Tulsa OA, USA) programmes.

3 Results

Total exercise time was significantly (p < 0.05) extended by the high dosage compared with a placebo (extension of 34.2s, 0.77% enhancement). A significant (p < 0.05) extension of the total exercise time was also observed under the high dosage compared with low dosage (extension of 33.8s, 0.76 % enhancement) . No statistically (p = 0.97 ) significant differences were observed between the low dosage and a placebo (extension of 0.4s, < 0.01 % enhancement). Summary results in figures can be seen in Table 1 while representative results for each test are shown in Figure 1. The standard deviation is greatest with the results generated under the low dosage and a  significantly larger standard deviation also results from the high dosage in comparison with the placebo standard deviation (Table 1, Figure 2).




4 Discussion

The aim of this study was to determine the effect of various caffeine dosages on time extension until exhaustion in a long-term endurance exercise. The experiment has brought the following results. The load was best handled by the tested persons when using the high dosage, while the placebo and low dosage produced almost identical results of a slight positive effect of caffeine. These results support the general claim that caffeine can have a positive effect on endurance performance (Baechle and Earle, 2008; Kenney et al., 2012). They do not, however, confirm the statement that a high dosage produces a similar or even lower effect when compared with the low dosage (Bruce et al.;  2000, Cox et al.; 2002; Graham and Spriet, 1995; Pasman et al., 1995). The low dosage was essentially ineffective. Naturally these results do not undermine the general theory, but rather point to the inconsistency of the caffeine effect. This fact is confirmed by a larger standard deviation in the results for lower and higher dosages of caffeine, which points to a greater variety of results compared to those produced by a placebo.

   Although the research was systematic and planned so as to maintain validity, the results could have been influenced by other factors, especially those that could not be checked in advance (slight variations in the physical and mental condition of the tested persons, hidden internal weakness that might arise between testing sessions, and other). The number of tested persons (10) was the maximum possible number given the finance, material and space available. The obtained result therefore cannot be used to change the existing theory, but rather to point out a possible inconsistency in the research results of this substance.

   From a practical point of view and based on the research results it may be said though that the effect of this substance on a long-term endurance performance under the rising stress conditions and under a lower dosage in particular may not always be positive with cyclists. This depends on a number of factors such as the organism´s response to the substance, its prior consumption, overall condition of the organism, the intake time, dosage size, source of intake, load type, intensity and duration, etc. (Benardot, 2000; Burke and Deakin, 2010; Graham et al., 1998; Jeukendrup and Gleeson, 2010;  Kenney et al., 2012; Spriet, 1995). Despite the fact that a lot of research dealing with caffeine has been conducted, the area still offers vast research potential especially due to the variety of intervening factors. The comprehensive information on this drug is therefore needed both in the sports arena and outside of it.


5 Conclusions

The experiment does not confirm a general theory stating that there is no significant difference in the enhancement of endurance performance as produced by the  low and high caffeine dosage. A positive effect of caffeine on long-term endurance in  hobby cyclists was observed only after ingestion of a high dosage. Compared with a placebo, a low dosage failed to show any ergogenic effect. This result, however, should not be generalized, rather it should be viewed as showing ambiguous effects of this substance.
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Effect of the neuromuscular activation of knee extensors on vertical jump by using electrostimulation method.
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Abstract

Neuromuscular electrical stimulation is one of the methods of strength development during which there is no voluntary muscle contraction.

   The aim of this study was to investigate the influence of the neuromuscular activation of knee extensors on vertical jump by using electrostimulation method. Ten healthy trained male students in sports-sciences, aged 21-25 years, perform Sargent jump test. They perform two kinds of jump - squat jump and drop jump (42 cm heigh bench) immediately after electrostimulation and without electrostimulation. Both kinds of jump were performed with and without dynamic stretching.

    The subjects received electrostimulation for 2 minutes with preset program Explosive power on electrostimulator. We found no significant difference in measuring of heigh of squat jump, where neuromuscular activation by using electrostimulation method was or was not applied. The results showed that heigh of drop jumps significantly increased by using electrostimulation method +2,7 % (p = 0.005) with dynamic stretching and  +3,3 % (p = 0.018) without stretching.

   The results showed that neuromuscular activation by using electrostimulation method (immediately before performance) can have positive effect on heigh of drop jump and so can be added to warm-up part before performance. Using electrostimulation method had no significant effect on squat jump performance.

Key words: squat jump, drop jump, Sargent jump test, electrical stimulation

1 Introduction
Electrostimulation (ES) is performed by using an apparatus which sends electrical impulses. These impulses are spread through electrodes to the selected muscles, thereby forcing their activity. Attached electrodes replace the voluntary effort of exercisers, which leads to the delay of fatigue (Lehnert et al., 2010, Dovalil, 2009).

   When compared to the traditional workout, by using ES we can act separately on the selected muscle group and 100 % of muscle fibers are activated. Such high numbers can´t be achieved during the classical strength training (Grasgruber & Cacek, 2008).

   Several studies confirmed that intensive neuromuscular activation applied immediately before the test of the vertical jump helped to improve performance. For example, Zois et al. (2011) observed that the height of the vertical jump improved by +2 % after intensive neuromuscular activation using 5 RM (repetition maximum) on the legpress. Needham et al. (2009) concluded that intensive neuromuscular activation (8 repetitions in the squat with a load corresponding to 20 % of body weight) led to a better performance in the vertical jump. Villarreala et al. (2007) documented an improved performance in the vertical jump after several loaded jumps (+4.18 %) and after several repetitions of squats (+2.98 %).
Neuromuscular electrical stimulation is therefore one of possible methods of strength development. Electric impulses are spread without the activation of the control brain center and there is no voluntary muscle contraction. The positive effect of electrostimulation on the increase of muscle strength has been demonstrated by numerous studies (Filipovic et al., 2012).

    The objective of this research was to investigate the immediate effect of the neuromuscular activation of knee extensors (via the electrostimulation method) on the performance in the vertical jump.

2 Material and methods
The tested sample included 10 healthy trained male students of sports sciences, aged 21-25 years (see table 1). All the measured subjects were volunteers.

Table 1. Basic characteristics of the tested male subjects.

	
	Valid N
	Mean
	Minimum
	Maximum
	Std. Dev.

	Age (year)
	10
	23.40
	21
	25
	1.51

	Height (cm)
	10
	183.00
	175
	191
	5.44

	Weight (kg)
	10
	83.20
	75
	95
	6.07

	Vertical reach (cm)
	10
	237.50
	225
	245
	6.02


The height of the vertical jump was measured via the Sargent jump test. The Sargent jump test was chosen because it is a very easy and reliable test of explosive strength of lower limbs. The methodology of this test was described by Dudley Allen Sargent more than 100 years ago (Sargent, 1921).

   At first, height, weight and vertical reach of the test subjects were measured. The test subjects performed two types of the vertical jump - the squat jump (SJ) and the drop jump (DJ). DJ was performed from a 42 cm high bench. SJs and DJs were performed in an order that had been randomly selected. Eight values were collected from each subject, based on the variations in the performed jumps (see figure 1).




Figure 1. Variantions in the performed jumps

Vertical jumps were executed according to the methodology described by Neumann (2003). The data ​​of the individual jumps were obtained by subtracting the height of the maximum achieved vertical reach from a scale, which was fixed on the wall. The test subjects stood sideways 15 cm from the wall and they had chalk on the fingers of the dominant hand.

   In each variant of the vertical jump, 3 attemps were allowed and the best of them was recorded. There was a 40 seconds rest between the attempts. Both types of jumps were performed with and without dynamic stretching (DS). DS lasted for 5 minutes and was performed in the same place. The test subjects did not perform heavy exercises 2 days before testing. All data were collected by the same researcher.
   At the beginning of each testing the test subjects went through a warm-up and pedaled for 5 minutes on a stationary bike. Robbins & Scheuermann (2008) claim that for optimal performance in the vertical jump, it is appropriate to increase muscle temperature by pedaling on a stationary bike for 5 minutes with a submaximal workload and cadence of 70 rpm. Jumps were performed immediately after ES and without ES. Only one type of measurement was performed within a single day. ES was applied in the sitting position at the same time of day.

   The electrostimulator (Premium 200, Globus, Italy) was set on the „Explosive strength“ preset program, the level of intensity 30. The stimulation lasted for 2 minutes during which there occured 7 big muscle contractions. The voltage on the electrodes during a big contraction was 105 V. The electrodes of the electrostimulator were stuck to the thigh by a tape according to the manufacturer's instructions. One big electrode was attached to the proximal part of the thigh and two small electrodes were attached to the inner and outer side of the distal part of the thigh. Electrodes were placed on m. quadriceps femoris as one of most important muscles involving in the vertical jump. Filipovic et al. (2012) analysed 59 studies dealing with electrostimulation and they found out that the m. quadriceps femoris was the most frequently examined muscle. 

   The obtained data were processed via a statistical program STATISTICA 10 (StatSoft, USA). The Wilcoxon pair test was used to determine the statistical significance between measured performances in the vertical jump with and without electrostimulation.

3 Results
Ten test subjects achieved the following results in the test of the vertical jump: The mean height of DJ without DS was 54.8 ± 4.49 cm (mean ± SD) without ES and 56.6 ± 4.70 cm with ES. The mean height of DJ with DS was 55.3 ± 4.95 cm without ES and 56.8 ± 5.47 cm with ES. The mean height of SJ without DS was 53.5 ± 4.53 cm without ES and 54.4 ± 4.22 cm with ES. The mean height of SJ with DS was 54.1 ± 5.15 cm without ES and 54.3 ± 4.72 cm with ES.
   The results showed that the height of the DJ was significantly increased by using ES +2.7 % (p < 0.01) with dynamic stretching and +3.3 % (p = 0.018) without stretching. The differences were highly statistically significant (see figures 2 - 5 with box plots). We found no significant differences in the height of the SJ with and without 

ES.




4 Discussion
Knowing that there exists an immediate effect of ES on performance, we can potentially use it for a better preparation of muscles during the warm-up part before performance. The positive effect of ES on DJ and not on SJ can be attributed to a different structure of movement. 

   Muscles are more stressed during DJ than during SJ due to a bigger load. During an exercise with greater resistance, more fast muscle fibers are involved then during an exercise with lower resistance (Bompa, 1999, Kraemer et al. 2012). Palliard et al. (2008) and Hainaut & Duchateaua (1992) think that fast muscle fibers are activated preferentially during ES. According to Grasgruber & Cacek (2008) up to 100 % of muscle fibers are activated during ES, so virtually all muscle fibers are prepared for performance. Thus, more muscle fibers are prepared for performance in DJ. This could be the reason, why electrostimulation has a bigger effect on the DJ performance.

   The improvement of performance in DJ after ES was +2.7 % with DS and +3.3 % without stretching. It is approximately the same improvement like after an intensive neuromuscular activation via loaded jumps, squats or legpress (+2.0 - 4.18 %), as showed by Zois et al. (2011), Needham et al. (2009) and Villarreala et al. (2007).

   One of the limiting factors in this study was the little homogenity of the tested subjects. For further research, it would be necessary to use subjects with the same level of performance in the same sport. Another limitation was the use of ES of the quadriceps femoris only. During a neuromuscular activation without ES, the extensors of ankle joints and hip joints are activated, too. There are 8 cables of the electrostimulator available, so at the same time it was possible to stimulate only both m. quadriceps femoris. For a more accurate measurement of the performed jumps, it would be appropriate to use e.g. Force Plate (FiTRONiC, Slovakia) or Force Plate (Kistler Instrument Corp., USA). Two electrostimulators will also be needed for a simultaneous stimulation of ankle extensors and hip extensors.
   The finding that an immediate neuromuscular activation via ES has a positive effect on performance may be beneficial for various athletes, who need to increase neuromuscular activation before performance and lack dumbbells or enough space. They can take a small electrostimulator and apply ES in the changing room, at the area for a warm-up etc.

5 Conclusions
Electrostimulation as one of potential methods of strength development, can be applied immediately before performance, which can subsequently lead to a performance improvement. The results of this study showed that neuromuscular activation via electrostimulation caould have a positive effect on the height of the drop jump and hence it could be added to the warm-up part before a sports performance involving vertical jumping. The positive effect of electrostimulation on the squat jump was not demonstrated in this study. It would be necessary to perform more measurements for a thorough clarification of this problem. A further study will also focus on other short-term performances like sprint, long jump, high jump etc.
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Abstract

The aim of this study was to compare isometric strength of the upper extremities in a sample of men from the Czech republic (n=638). Only the dominant upper limb was tested. The examined subjects were 18 years old or older. The measured values ​​(in kilograms) were obtained via hand-held dynamometry testing (a digital hand-held dynamometer).
   The results of the hand-held dynamometry testing were compared across six age categories (18-29, 30-39, 40-49 .... 70+ years). It was found that isometric strength of the dominant upper limb in men increases up to the age group 30-39 years and then declines. 

  The highest average value (55.6 kg) was found in the age group 30-39 years, and expectably, the lowest values ​​(34.4 kg) were documented in the age category 70+ years. The largest decline in isometric strength (-8.8 kg) was found between the age groups 60-69 years and 70+ years.

Keywords: isometric strength, upper limb, hand dynamometry, dominant hand 

1 Introduction

Some authors (Spirduso, 1995; Shepherd, 1997; Williams, 2001) agree that the maximum isometric force increases up to the age 29 years. After this age it remains constant up to the age ~40 years. A rapid decline occurs in the age range 40-70 years. Aniansson and Shepard (Shephard, 1997) report that in 65 year olds, strength will decrease by 18-23% (0,7 - 0,9% per year) and the average decline is 37% (0.8% per year) in men aged 80 - 90 years. Isometric strength is preserved better than dynamic stength, and eccentric strength better than concentric strength (Spirduso, 1995).

   Between 2003-2005, Zvonař (2006) conducted a survey of health condition, motor performance and physical activity in middle-aged and older men (n=48). The number of probands in each age category is shown in Table. 1. The results of tests of static strength in hand flexors (hand grip strength) are shown on Figure 1.

   From the results it is evident that static strength of hand flexors decreases with an increasing age. The largest decrease (-9 kg) can be found between the age category 50 - 59 years and 60+ years (Figure 1).

   A similar survey was conducted in 2010 by Zvonař and Vespalec (Zvonař & Vespalec, 2010). The examined group consisted of 133 men and its age range was 31-60 years. The results are presented on Figure 2.
Table 1. Number of probands in each age category (Zvonař, 2006).

	

	age categories
	n

	30 - 39 years
	7

	40 - 49 years
	17

	50 - 59 years
	12

	60+ years
	6

	total
	42
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The strength of hand flexors decreases with an increasing age, similarly like in the study of (2006). But this time, a more significant decrease was observed between the age groups 41-50 years and 51-60 years (-9.8 kg).

   Similarly, Červinka (2010) tested 89 men between 2006-2008. The number of tested men in each age category is shown in Table 2. The average results are shown on Figure 3.

Table 2. The number of probands in each age category (Červinka, 2010).

	age categories
	n

	30 - 39 years
	9

	40 - 49 years
	20

	50 - 59 years
	36

	60+ years
	18

	total
	89


[image: image134.jpg]0
z 506
g o0
=
= 50
g
Z 4
Tw
.gnéso
g 120
P
k]
0
30-39 40-49 50-59
age categories

Fig. 3: Static strength of hand flexors (hand grip sirength) (Cervinka, 2010), edited




The largest decrease of static strength in hand flexors was documented between age categories 30-39 and 40-49 years. The decline was surprisingly high (-20.9 kg.).

Table 3. Static strength of hand flexors (Hrnčiariková et al, 2011).

	n = 38
	right upper hand
	left upper hand

	strength of hand flexors (kg)
	41.1
	36.7


   Hrnčiariková et al (2011) conducted a study "Anthropometric examination and measurement of muscle strength in elderly patients." We report only results of the control group, which consisted of employees of the University Hospital in Hradec Králové. The tested group consisted of 38 men aged 29 years on average (age range 20-45 years). Average values ​​are shown in Table 3.
   The aim of this study was to compare isometric strength of the upper extremities in predefined age groups of Czech men. We focused on the strength of the dominant upper limb.


2 Methodology


2.1 Characteristics of the examined sample

The measurement of isometric strength of the upper extremities (hand grip strength) was conducted in 638 men. These men were volunteers, selected at random during various public actions, and came from the whole territory of the Czech Republic. All were at least 18 years old or older. The number of probands in each age category is shown in Table 4.

Table 4. The number of probands in each age category.

	age category
	n

	18 - 29 years
	250

	30 - 39 years
	153

	40 - 49 years
	113

	50 - 59 years
	61

	60 - 69 years
	64

	70+ years
	27

	total
	668


2.2 Organization of the measurements

The results were obtained in the period between August 2011 - June 2013. The measurements were a part of a project, which was aimed at identifying the level of physical activity in the population of the Czech Republic (CZ.1.07/2.3.00/20.0044).


2.3 Methods of data collection, processing and analysis 

The values ​​of isometric strength of the upper extremities are obtained via hand dynamometry testing. The purpose of this test is to measure the static strength of hand flexors (hand grip strength) by a hand dynamometer (mechanical or digital). The tested subject grasps the dynamometer and performs a maximum contraction of the palms. The intensity of the contraction, not its length, is the most important. It is not allowed to lean the tested hand against any other part of the body or an external object. The tested subject has two attempts (four in total), both for the left and right hand. Only the more successful attempt is recorded. The measured data are expressed in kilograms or Newtons.

   In our study, the measurements were carried out via a digital hand dynamometer MIE Medical Research. The measured values ​​are presented in kilograms.

The obtained results were processed using mathematical-statistical and graphical methods. For the processing of the measured values​​, we used Microsoft Office Excel 2007 and the statistical program STATISTICA, version 9.0, from StatSoft. For better clarity and lucidity, the data were presented in tables and graphs.

3 Results and discussion

The results of the hand dynamometry testing are presented on Figure 4. The measured values ​​are in kilograms. More detailed statistics are in Table 5 and on Figure 5.
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Table 5. Basic statistical characteristics.

	age
	average
	median
	minimum
	maximum
	range
	SD

	18 - 29
	53.7
	53.4
	26.5
	76.8
	70.4
	8.4

	30 - 39
	55.6
	55.5
	31.6
	83.3
	82.5
	9.1

	40 - 49
	52.9
	52.9
	31.2
	76.9
	72.1
	8.5

	50 - 59
	49.3
	49.2
	16.7
	65
	87.2
	9.3

	60 - 69
	43.2
	45.3
	20.4
	65.1
	94.2
	9.7

	70+
	34.4
	35.1
	25.7
	44.9
	28.1
	5.3


Spirduso (1995), Shepherd (1997) and Williams (2001) state that maximum isometric force increases up to the age 29 years. After this age it remains constant until ca. 40 years. In our research, we found somewhat different results. Isometric strength of the dominant upper limb in Czech men increased up to the age 39 years. The increase between categories 18-29 years and 30-39 years was +1,9 kg. The highest average value (55.6 kg) was found in the age group 30-39 years. The lowest values ​​(34,4 kg) were measured in the category 70+ years. The largest decline in isometric strength (-8.8 kg) was observed between the age groups 60-69 years and 70+ years.
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4 Conclusion

The aim of this paper was to compare isometric strength of the upper extremities in the adult population of Czech men. We focused on the values ​​of the dominant upper extremity.
   According to some authors (e.g. Spirduso, 1995; Shephard, 1997; Williams, 2001), isometric strength increases up to the age 29 years. In our research, we came to different results. Isometric strength in Czech men increases until the age 39 years. One of the causes of this phenomenon can be weight gain and associated muscle gain between categories 18-29 and 30-39 years. Since the 40th year of life, the amount of muscle (expressed as % body weight) decreases due to hormonal changes, which is in accordance with the decrease of strength in the age category 40-49 years. The most significant loss of isometric strength (about -8.8 kg) was found between the age groups 60-69 and 70+ years.
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Abstract

The flatfoot diagnosis in childhood belongs to the most frequent diagnosis in the orthopeadic and physiotherapist clinics. The aim of this research is to evaluate the influence of rehabilitation on the values of plantar pressures. Emed platform was used for measurement. The research group consisted of three subjects (aged 6.3 ± 1.7 years) with the flat foot diagnosis. Statistical analysis of mean pressures found the increasing of these pressures in the middle foot region after rehabilitation. Similarly, significantly decreasing of contact area were found in the region of the middle foot. The method of plantar pressure analysis can help improve a foot function and evaluate the treatment effect. This study indicates the effect of rehabilitation on foot arch in childhood.

Keywords: foot arch, plantar pressure, emed, rehabilitation of flat foot

1 Introduction

The flatfoot diagnosis in childhood is a widespread diagnosis in the orthopedic and physiotherapist clinics. Current treatment of this deformity consists of wearing good shoes, stimulation of soles in daily life, wearing orthopedic inserts and rehabilitation therapy. Authors agree with wearing good shoes and with stimulation of soles in daily life. But different views are on orthopedic inserts and rehabilitation treatment. The aim of this research is to evaluate the influence of rehabilitation on the values of plantar mean pressures and contact area in flatfoot diagnosis.

2 Material and methods

2.1 Participants

The research group consisted of three participants with the flat foot diagnosis. It is a flexible flat foot, when the arch is reduced in loading, and without load is the arch increasing. The average age was 6.3 ± 1.7 years, the average weight was 21.0 ± 3.6 kg. Children, boys, were voluntary participant from Brno and near neighborhood. Written informed consent was obtained from all parents of participants prior to data collection.

2.2 Procedures

There was used Emed platform for static measurements of plantar pressures distribution and for monitoring of foot contact area. The measurement was performed before rehabilitation exercises. The measurement was performed three times for each foot in standing positions and took twenty seconds. Then started the rehabilitation therapy and was doing 45 minutes, twice a week, a total number of therapy was 10. The Propriofoot concept was used as a rehabilitation tool. The developers of Propriofoot concept are Paris and Baicry, French physiotherapists. The Propriofoot concept has 19 exercises, which are combination of four special balance plates (figure 1). The main advantages of this balance plates are: segmental sensomotoric activation of feet, activation of the leg muscles and stabilization of foot arch. The same measurement with Emed platform was performed after rehabilitation therapy. Between first and second measurements was five week.
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Figure 1. Rehabilitation of foot with Propriofoot concept.
2.3 Analysis

After measurements, the sole was divided with the software Multimask evaluation into five areas for the analysis of mean pressures and contact areas. The areas were: heel (M01), midfoot (M02), forefoot (M03), thumbs (M04) and 2nd, 3rd, 4th, 5th toes (M05) (see figure 2). Especially, we interested in the region of midfoot. This area of midfoot was chosen for evaluation of changes of the foot arch heigh. The results of mean pressures and contact areas were taken from the average values from three measurements of each sole. The statistical method included only a comparison of average and standart deviation of mean pressures and contact areas, because of small group.
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Figure 2. Dividing of foot into five areas
Legend: M01 – heel; M02 – midfoot; M03 – forefoot; M04 – thumbs; M05 – toes

3 Results

For example, you can see the pressures distribution of the feet of first participant before and after rehabilitation therapy in figure 3 and 4. The mean pressures of midfoot from all participants are shown in table 1. The analysis of mean pressures found the increasing of these pressures in all three participants. This is shown at the graph for left foot (see figure 5) and right foot (figure 6).
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Figure 3. Example od plantar pressures distribution before rehabilitation therapy in first participant.
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Figure 4. Example of plantar pressures distribution after rehabilitation therapy in first participant.

The values of contact area for all participants in midfoot are shown in table 2. Similarly, the decreasing of contact area was found in midfoot in all three causes, as you can see at the graph for left and right foot (figure 7 and 8). In the first case was the difference 3.7 cm2 on the left and 3.5 cm2 on the right foot. The second participants had the difference 1.7 cm2 on left and 2.5 cm2 on right foot. The last child had the difference 5 cm2 on left and 5.2 cm2 on right foot.

Table 1. The values of plantar mean pressures before and after rehabilitation.

	Participant
	Therapy
	Mean pressures [kPa]

	
	
	Left
	Right

	First
	Before
	27.5 ± 1.6
	31.1 ± 0.1

	
	After
	35.9 ± 2.1
	49.9 ± 3.1

	Second
	Before
	23.2 ± 6.2
	26.9 ± 0.6

	
	After
	36.6 ± 3.1
	48.4 ± 7.4

	Third
	Before
	18.4 ± 2.7
	25.4 ± 3.0

	
	After
	37.0 ± 2.1
	35.3 ± 5.4
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Figure 5. Graph of mean pressures on left foot before and after therapy.
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Figure 6. Graph of mean pressures on right foot before and after therapy.

Table 2. The values of contact area before and after rehabilitation.

	Participant
	Therapy
	Contact area [cm2]

	
	
	Left
	Right

	First
	Before
	21.0 ± 3.5
	22.8 ± 6.7

	
	After
	17.3 ± 1.8
	19.3 ± 0.4

	Second
	Before
	19.0 ± 2.1
	23.0 ± 1.6

	
	After
	17.3 ± 3.4
	20.5 ± 2.8

	Third
	Before
	13.8 ± 0.4
	15.0 ± 2.1

	
	After
	8.8 ± 0.4
	9.8 ± 0.4
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Figure 7. Graph of contact area on left foot before and after therapy
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Figure 8. Graph of contact area on right foot before and after therapy
4 Discussion

The prevalence of flat foot diagnosis is 44 % in childhood (Pfeiffer et al., 2006). Authors have a different views are on rehabilitation treatment of flat foot diagnosis (Evans, 2008). For example Rose (2007) is for flat foot treatment, on the other hand Adamec (2005) describes in his article, that rehabilitation has no treatment effect. The aim of this research is to evaluate the influence of rehabilitation on the values of plantar pressures and contact area in midfoot used Emed platform for measurement. 

   The evaluation of plantar pressures distribution of feet is commonly used in assessing of foot orthopedic defects, which includes flat feet too. These data provide us with the view of plantar loading during functional activities such as standing. The data can be used for assessment and evaluation of the feet before and after therapeutic intervention, in this study rehabilitation therapy. Plantar pressure measurement can be a useful way to clinically track static foot function in children (Oladeji, et al., 2008).

   This research describes the results of three case – three children with flat foot diagnosis (aged 6.3 ± 1.7 years). Measurements were performed before and after rehabilitation therapy. The sole was divided into five areas with the software Multimask evaluation. We interested in the area of midfoot for evaluation of changes of the foot arch. There were evaluated the plantar pressures distribution and contact area before and after rehabilitation therapy. The analysis of mean pressures found the increasing of these pressures and decreasing of contact area in midfoot in all participants. Especially, the decreasing of contact area in midfoot indicates the increasing of foot arch heigh. This could be caused by activation of muscles that stabilize foot arch.

5 Conclusions

The Propriofoot concept is a rehabilitative approach to activate the foot arch. This method is using four special balance plates in standing on one leg position. We used Emed platform system for plantar pressure and contact area measurement. This three cause study confirms the increasing of mean pressures and decreasing of contact area in midfoot in all participants. This study indicates the effect of rehabilitation on foot arch in childhood, but for more accurate results the research group will be extended.
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Training on muscular fitness outcomes in 19-22 years adults.
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Abstract 

Functional fitness has been defined by Brill (2008) as emphasizing multiple muscle and joint activities, combining upper body and lower body movements, and utilizing more of the body in each movement.

   Around 50 subjects will be tested and separated into two groups,

1) intervention group and 

2) control group. 

Intervention group will perform functional training 3 times/week and control group will perform 3 times/week traditional training (weight training).
   Through functional training we suppose that intervention group subjects will have better improvements compared with control group subjects in the following parameters; strength, endurance, flexibility, agility and balance.

   Functional training compared with traditional fitness training generally involves much more muscular groups (kinetic chains). 

   This study will try to figure out, which type of training is more appropriate for the mentioned parameters and in the selected groups.

Keywords: Training, Muscular Fitness
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Measurement methods of physical activity of adults in Czech republic.
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Abstract

The aim of this study was to describe and compare different measurement methods of physical activity of adult population in the Czech Republic (n=823, M= 343, F=480), stresses at age groups 30 years and over. It was based on previous studies. We evaluated if two chosen measurement methods correspond – self-evaluating questionnaire and bioimpedance method. As a result we detected that these two methods correspond in amount of skeletal muscle mass (SMM) and % body fat (BF). Participants with very low physical activity per day (according to the questionnaire) had higher % BF (30.94± 1.06 vs. 26.78±0.94) and lower amount of SMM (38.15±0.6 vs. 40.57) in comparison with active participants (more than 6 hours of physical activities per day). Results show a correspondence of both measurement methods of  physical activity.
Keywords: measurement methods, physical activity, questionnaire
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Abstract

Dance movement therapy (DMT) involves the use of movement to further the emotional, cognitive, physical and social integration of the individual for psychotherapeutic purposes. This paper aims at demonstrating the effects this particular therapy has on disabled children, mainly discussing the effects it has in the process of communication and the conveying of feelings, thoughts and emotions through movement. 

   Ten children will divide in two groups and exercised twice a week for two months. Task is meant in the form of games, so that the execution of movements would sound more interesting to disabled children and help them be focused while performing. 

   We hope that this study will produce some concrete results in the participating subjects while finalizing with a staged performance, as listed below: 

1- Increased concentration, 

2- 2- Relaxation, 

3- 3-Increased imagination employment, 

4- 4-Increased memory, 5-Improved psycho-physical balance. 

We will conclude that body, mind and soul are a harmonized unity. Creative arts therapies are based on the premise that when someone works creatively under the guidance of a qualified therapist, they become more expressive and communicative. This raises their awareness of issues and brings impetus for change.  The creative work can involve music, art, dance, movement, and other creative activities. 

Keywords: dance, physical activity, movement, improvisation
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Abstract

There is strong scientific evidence from research trials that aging is associated with loss of muscle mass and decline of neuromuscular abilities. Postural stability is an important neuromuscular ability for the maintenance of upright posture as well as maintaining equilibrium or balance while performing movements and everyday activities. Postural stability is also an important factor in elderly people where postural instability is a major contributor to falls. 

   In our study young and elderly subjects stood quietly in upright posture with parallel positions of their feet and opened eyes on a force platform and performed 3 trials with each trial lasting 30 s. The effects of healthy aging on postural sway parameters were studied. 

   We found that age-related changes in postural sway mostly affect the velocity of the center of pressure movement and the mean amplitude center of pressure movement during static postural sway test.

Keywords: aging, performing movements
1 Introduction
Postural steadiness is the dynamics of postural control system associated with the maintenance of balance during quiet standing (Chiari, 2002). The ability to maintain postural stability represents a ground stone for the fundamental human movement - gait as well as for other important daily functional activities (Horak, 1989).  Postural stability is also an important factor in elderly and in patients with certain pathologies, as postural instability is one of the major contributors for falls (Johanson, 1991). Falls related to postural instability are the main reason of injuries in aged population (WHO, 2007). There is strong statistical evidence that approximately 30% of people aged 65 years and more suffer from repeated falls (Blake, 1988). The incidence of falls in people above 70 has increased to up to 40% (Stalenhoef, 2002). Falls are responsible for more than 40% of all deaths caused by injuries (Rubenstein, 2006) and more than 20% of elderly who received serious injury resulting from a fall dies within a year (Zuckerman, 1996). 

   The regulation of balance integrates outputs from the visual, vestibular and somatosensory systems (Prieto, 1996). Decreased efficiency of the postural control in elderly may reflect biological processes of neuromuscular aging, as well as age-related changes in the sensorimotor systems (Horak, 1989; Sarabon, 2013). Therefore the quantification of age-related changes in postural stability may bring helpful information for understanding the mechanisms of aging process and may be useful also in identifying elderly persons at risk of falling (Sarabon, 2013). The proper understanding of balance control mechanisms is also important in designing efficient intervention program for decreasing the risk of falling and improving the performance of everyday activities  in elderly and patients with postural system disorders. Therefore the aim of this study was to evaluate the changes in basic metric characteristics of postural stability related to age.

2 Methods
Subjects 
Sixty-six volunteers were divided into two groups. The first group consisted of young individuals (n = 31, 18 females and 13 males, age: 24.2 ± 2.9 years; weight 60.3 ± 10.0 kg, height 1.69 ± 0.075 m), whereas the second one of elderly individuals (n = 35, 22 females and 13 males, age: 65.6 ± 4.1 years; weight 72,4 ± 12.6 kg, height 1.65 ± 0.079 m). None of the participants reported any musculoskeletal or neurological disorder, chronical or acute alcohol consumption, or use of medications that would compromise test procedures of postural performance. The study was approved by the Ethics Committee of Faculty of Sport Studies, Masaryk University, Brno, Czech Republic and was in compliance with the Helsinki Declaration. An informed consent form was read and signed by each of the subjects prior to the investigation. 
Diagnostic protocol
Before the postural sway testing, the subjects were asked to self-select a parallel feet position on the force platform and to stand quietly with the hands placed on the hips. All subjects were unshod wearing socks. Verbal instruction to the subjects was “to stand quietly with a gaze straight ahead at the target” (Figure 1). The target – a black spot was placed 1,5 m in front of the subject in eye height.  Postural sway was measured in three trials, each of the trials lasted 30 s. There were 30-s rest intervals between the trials. Subjects were free to either stand relaxed or make several slow steps between the trials.  Ground reaction forces were recorded by a strain gauge based stabilographic platform (Fitro SwayCheck, Fitronic, Bratislava, Slovakia) on which the subjects stood. Analogue signal from the platform were digitized at the frequency of 100 Hz and saved for off-line processing. The raw data of the force platform allow computing two-dimensional time-space characteristics of the center of pressure (COP) in the anterio-posterior and medio-lateral directions. Two basic COP parameters were analyzed: mean distance of COP computed from the components of center of pressure excursions (Figure 2) and mean velocity of COP movement. Independent-samples t-test was used to evaluate the differences between the groups of young and elderly subjects. A average of three performed trials, average of best two trials as well the best trial was use for statistic analyses. The level of statistical significance was set at 0.05.
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3 Results 

Statistical analyses of mean COP distance show significant differences between young and elderly subjects in the comparison of average values of all trials, average values of best two trials and in the comparison of best trials. The mean COP distance calculated from average values from all trials was in young and elderly subjects 3.97 ± 1.1 mm and 4.22 ± 1.37 mm respectively. These results present a significant 6.16% difference (p ˂ 0.05). The average of best two trials was 3.41 ± 0.9 mm in young subjects and 3.81 ± 1.31 mm in elderly. The difference 11.77% is statistically significant at the level of 0.05. The largest differences were observed in comparison of best trials. In this analysis the mean COP distance in young and elderly subjects was 3.04 ± 0.83 mm and 3.45 ± 1.22 mm respectively.  The difference 13.59 % is statistically significant at the level of 0.05.

In the comparison of mean COP velocity identical procedure as in the analyses of mean COP distance was used. The mean COP velocity calculated from average values from all trials was in young and elderly subjects 11.88 ± 2.63 mm and 13.38 ± 6.81 mm respectively. These results (19.62%) present the largest difference across the mean COP velocity comparison with statistical significance at the level of 0.05. The average of best two trials was 10.69 ± 2.57 mm in young subjects and 12.77 ± 6.50 mm in elderly. The difference 19.50% is statistically significant at the level of 0.05. In the analysis of the best trials the mean COP velocity in young and elderly subjects was 10.25 ± 2.59 mm and 12.17 ± 6.30 mm respectively. The difference 18.72% is statistically significant at the level of 0.05.
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COP parameter young versus elderly
young elderly A (%) t-test
mean COP distance avr 3.97+1.1 4.22+1.37 6.16 p <0.05
[mm] Best2 3.41+0.90 3,81+1.31 11.77 p<0.05
best 3.04+0,83 3.45+1.22 13.59 p<0.05
mean COP velocity  avr 11.88 +2.63 13.38 £6.81 19.62 p<0.05
[mm/s] best2 10.69 +2.57 12.77 £6.50 19.50 p<0.05

best 10.25 + 2,59 12.17 +6.30 18.72 p<0.05





4 Discussion and Conclusions
The primary focus of this study was to evaluate the age-related changes in postural stability by comparing the basic parameters of static sway measured by a device based on COP-excursion recording during quiet standing with open eyes. 
   Mean distance of COP excursion and mean COP velocity were evaluated. We found out that both evaluated parameter mean distance of COP excursion and mean COP velocity do change significantly with the age. Both parameters increased with age significantly. Highest differences were observed in comparison of best trials for the mean COP distance and in comparison of average values of all trials for mean COP velocity. 
   Our findings are generally in agreement with Prieto et al. (1996), who found changes in both mean distance of COP and mean COP velocity related to age in open eyes measurements.  According to Berger (2010) findings these age-related changes have some common origins encompassing loss of muscle mass, muscle fibre type transformation, loss of sensorimotor functions, reduction in the number of neurons, and neuroplasticity changes. Other studies found connections between level of postural stability with increased incidence of falls (Brocklehurst, 1982). On the other hand, several studies have shown that these negative changes can be effectively compensated by the use of various movement interventions (Lord, 1996). Skelton (1999) confirmed that properly designed intervention program containing challenging balance exercises is effective in decreasing the risk of falls in elderly people. Following our findings we can conclude, that postural stability testing provides objective information for researchers and clinicians to evaluate the neuromuscular, senzorimotor and functional changes related to the age. This information provides a useful tool for the identifying of the risk of falls and/or for recommendation of suitable movement therapy.
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Abstract

In our research we have attempted to find out and compare force and time characteristics of gait in women. We measured and compare women in two age groups - 18-30 (group 1) a 46-60 (group 2). The average height of both groups was same, 167 cm, while the average weight and average body mass index were different (group 1 - weight 62 kg, BMI 22,3, group 2 - weight 68 kg, BMI 24,6). For measuring, pressure shoe insoles were used (Pedar Mobile, Novel Munich, 99 sensors,100 Hz). Each person had three attempts: two trial attempts, the third one was measured. For observation, we selected three stances of each leg, always between the third and eighth stride. 

   We measured force characteristics F1, F2, F3 and time characteristics t, t1, t2, t3. Significant differences between both groups were found in t3 on the left leg (time between peak force in active part of stance and peak force in passive part of stance). With applied force (F1, F2, F3) during stance, after recalculating per a kilogram of weight, no statistically significant differences were found. 

Keywords: gait, pedar, force, body mass index, active part of stance, passive part of stance.

1 Introduction

Walking may be considered the most important physical activity. It is suitable for virtually every individual and its effect on the cardiovascular system is unquestionable. It is therefore important to identify and describe the correct gait mechanisms.

     Homo erectus, whose pelvis and femurs enabled him to overcome long distances by walking, may be considered fully bipedal. Besides its benefits, upright walking, however, began to cause a number of health problems such as pain in the lower back, herniated discs, arthritis in the hip and knee joints and leg framework collapse (Vařeka & Vařeková, 2009). The importance of physical activity such as walking is nevertheless considerable. According to Frömel (2005) daytime walking amounts to 50 to 80 minutes, which ranks it among the most frequently reported physical activities. In contrast, Berkey (2003) reports only 24 minutes of this activity per day in the USA, which may already be assessed as insufficient. Older people in particular appreciate the importance of walking, i.e. a physical activity which is simultaneously capable of maintaining optimal function of the body (Wert & VanSwearingen, 2009). A number of changes were demonstrated when comparing different age groups, where the older people tended to display walking speed reduction, smaller extension in the hip joint (Hageman, 1986; Ostrosky & VanSwearingen, 1994; Winter, 1990) as well as diminished step length and changes in the step width (Ostrosky & VanSwearingen, 1994;  Winter et al., 1990; McGibbon, 2003; Brach et al., 2008).

     A proper gait technique may affect the proper posture which according to Wert & VanSwearingen (2009) is a problem mainly among the elderly. Older people may also demonstrate more problems with gait variability, which indicates impaired mobility (Brach et al., 2008). Basic locomotor pattern of adult gait is developed around the 7th year of age, although some gait parameters become stabilized as late as 16 to 18 years of age (Pasparakis & Daras, 2009).

     According to Pasparakis & Daras (2009) the gait cycle may be divided into two phases: a stance and a swing. In our work the stance phase was investigated where one foot remains in contact with the pad. This phase accounts for 62 % of the gait cycle, while the swing forms the remaining 38% (Ayyappa  1997; Huges & Jacobs, 1979). The stance phase may be divided into three basic parts: introductory double-limb position, single-limb position and the final double-limb position. During the ordinary walk at a natural rate, the ratio of these phases is approximately 10 : 40: 10 percent of the total gait cycle time. Changes in the speed or frequency of the movement result in the alteration of this ratio. The speed increase is usually accompanied by the increase in the proportion of single-limb phase and the decrease in the proportion of both double-limb phases (Kirtley, 2006; Perry & Burnfield, 2010). With age the share of double-limb phase lengthens while the swing phase shortens (Hagemann, 1986).
In terms of the movement of the lower limbs and the center of gravity movement, the stance phase may further be divided into five successive phases, namely initial contact (IC), loading response (LR), midstance (MST), terminal stance (TST) and preswing (PS) (Pasparakis & Daras, 2009; Ayyappa, 1997).

      According to various authors, adulthood may be divided into four periods: 18-30, 30-45, 46-60 and 60 years of age and older. In our research we deal with the quality of gait of the general population in two age periods, i.e. 18-30 and 46-60 years of age.

2 Materials and methods


In our research we have attempted to identify and compare force and temporal characteristics of gait in women. Women in two age groups: 18-30 (Group 1) and 46-60 years of age (Group 2) were measured and compared. The number of persons measured in Group 1 was 31 while in Group 2, 20 subjects were measured. The average height in both groups was the same 167 cm, while the average weight and average Body Mass Index were different (Group 1 - weight 62 kg,  BMI 22.3, Group 2 - weight 68 kg, BMI 24.6). None of the studied women displayed any medical problems that could affect their gait technique.



Table 1. The research groups.

	sex
	age group
	height
	height
	weight
	weight
	BMI
	BMI

	
	
	Mean
	Std.Err.
	Mean
	Std.Err.
	Mean
	Std.Err.

	woman
	18-30
	167,3
	1,15
	62,31
	2,19
	22,25
	0,63

	woman
	46-60
	166,8
	1,53
	68,48
	2,91
	24,60
	0,83




     Each subject was tested in civilian clothing and footwear which was the same for all research participants. Uniform shoes with flat soles without pads and patterns on the outsole were used to ensure standard and objective conditions for all measurements participants as well as the reliability and validity of the research results. Following  preparation within which subjects were familiarized with measuring devices, research venue and the measurement procedure itself, parts of the research equipment were attached on the subject’s body while the subjects also put on uniform footwear with capacitive insoles. To evaluate the load, the mask was applied to the entire surface of the pressure insole.

     Measurements were conducted using pressure shoe insoles (Pedar Mobile, Novel Munich, 99 sensors, 100 Hz) where each person was given three attempts, i.e.two trial attempts and the 
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Figure 1. Step analysis of the third step with maximal forces (Pedar).

final one which was measured. The recorded data included the entire stretch of the walk, i.e.  to 17 consecutive steps. Three stances of each leg, always between the fifth and tenth steps were chosen for observation. These steps were selected following the stabilization of the typical walk of each tested person after the fifth step in the given attempt (Perry & Burnfield, 2010; Kirtley, 2006). The following parameters were compared: F1 - maximum vertical ground reaction force during absorption stage (loading response, LR), F2 – the lowest force during decline between both peaks, F3 - maximum vertical ground reaction force during propulsive stage (terminal stance, TST). In addition, four temporal characteristics were measured: t - complete stance time, t1 - absorption stage time, t2 - propulsive stage time and t3 - time between F1 and F3.

     For statistics, we used analysis of variance (ANOVA) and Fisher’s post hoc LSD test. The level of 5% was set as a limit for statistically significant differences (p=0.05).

3 Results
     

The comparison of the force parameters failed to show statistically significant differences between the compared groups. The statistical significance was compared following the conversion to the kilogram of weight. Women in Group 1 displayed a relative force of 10.74 at the maximum F1 values ​​and at F3 the the values were of 11.73 and 11.27 for the left and right foot respectively. At the maximum F1 values the women in Group 2 demonstrated a relative force at the maximum F1 values of 10.52 and 10.3 for the left and right foot respectively and at F3 the values were of 11.31 and 11.09 for the left and right foot respectively.
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Figure 2. Relative force during stance on the left foot.

The relative force at the lowest load during stance: in the first group the F2 values recorded were of 6.94 and 6.88 for the left and right foot respectively, in the second group the analogical values were those of 7.22 and 7.2.

     The absolute F1 force recorded in Group 1 was 668 N on the left foot and 666 N on the right foot,  while in Group 2 the respective values were those of 716 N and 700 N. The absolute F3 force recorded in the first group was 729 N on the left foot and 703 ​​N on the right foot. With the second group the respective values were those of 771 N and 758 N. The boundary between midstance (MST) and terminal stance (TST): F2 recorded in absolute terms stood at 432 N for the left foot and 428 N for the right foot in Group 1,  while the second group demonstrated an indentical value of 492 N for both feet.

     The highest force values ​​in both groups were achieved at the end stage of terminal stance at the F3 value where slightly higher values ​​were achieved on the left foot. Younger women were able to achieve a higher relative F1 and F3 force values in comparison with older women. With the F2 values, however, the results were exactly opposite.
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Figure 3. Relative force during stance on the right foot

Concerning temporal characteristics, statistically significant differences were found in the t3 parameter of the left foot (p = 0.02) while the right foot also displayed a certain difference (p = 0.1). Other temporal characteristics failed to yield any statistically significant differences. Women in Group 1 demonstrated a longer stance. This difference mainly occurred in the first part of the stance - t1 (loading response and midstance), while the duration of the second part of stance - t2 (terminal stance and preswing ) was virtually the same. The duration of the stance in women in the first group was 0.64 s on the left foot and 0.65 s on the right foot while the second group generated the same value of 0.63 s for both feet. Group 1 demonstrated the t1 duration of 0.31 s on the left foot and 0.32 s on the right foot while Group 2 again generated the identical value of 0.3 s for both feet. The t2 value in the first group was 0.34 s on the left foot and 0.33 s on the right foot while the second group showed the same result of 0.33 s for both feet.  With the t3 value the both groups showed identical values for both feet, i.e. 0.36 s and 0.34 s respectively. These results indicate a longer duration of the second phase with both the groups.
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Figure 4. Time characteristics on the left foot


4 Discussion

The comparison of the descriptive characteristics of both age groups shows virtually no differences in the body height. In contrast, the weight comparison shows higher values for older women. The comparison of the Body Mass Index in both groups reveals a significantly

higher value for older women (p = 0.02).

     The only statistically significant finding generated through the comparison of the two groups was the t3 parameter, i.e. the duration of time between F1 and F3, which was substantially shorter in older women. Although the other results were not statistically confirmed, we are able to observe some interesting changes and trends here. Concerning the F, F1, F2 and F3 parameters, the significant findings mainly included the differences between the left and right feet, which showed that the force exerted on the left foot was higher in both age categories. We may assume that this is due to the use of the left foot in take-off. In comparison of absolute force indicators, the older women tended to achieve higher values due to the greater weight. Younger women, on the other hand, showed higher relative F1 and F3 indicators, meaning they were able to act with more force, both in the active and  passive part of a stance. In contrast, younger women tended to attain lower F2 values ​​than older women, both in the absolute and relative terms, following the  conversion to a kilogram of weight.

When examining the temporal characteristics, a longer duration of a stance in younger women was observed. The t1 phase was also longer in younger women, while the t2 phase showed no differences between both age groups.  If we had made a cross comparison between t1 and t2, the t2 phase would have been longer for both age groups.



5 Conclusions

Although it may be concluded that except for the  t3 duration, the examination of the subjects did not bring any statistically significant differences, we may still say that some of the differing values especially in the force parameters may indicate changes that occur during aging.  In particular these include the changes of the maximum F1 and F3 forces, which may decrease with age.
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Abstract


A descriptive comparative research study of gait of the Czech population has been carried out. Its aim was to assess temporal characteristics of a stance in the Czech population in relation to the BMI and age. 

  To obtain basic data the Pedar Mobile System (Novel GER) with capacitative insoles was used. 170 men and women aged 18-60 divided by gender and age into three natural biological groups (18-30 , 31-45 , 46-60 years of age) were measured (Kovář 1997, Riegrová 1998, Pavlík 2007). Basic temporal characteristics of a stance were selected focusing on a comparison of the duration of the initial and terminal double limb stances and the single limb stance between the individual groups. These variables were assessed in relation to age and the BMI using ANOVA, Tukey HSD test and Pearson product-moment correlation coefficient to assess the results. The statistical significance level was set at α = 0.05.
   There were no significant differences found in the main observed variables, i.e. the initial and terminal double limb stances and the single limb stance in any age groups, neither in women or men in terms of age and BMI. The only difference detected was in the swing time in both the younger groups and the oldest group of participants in cases where they were not divided by gender. The swing time got significantly reduced in the oldest age category.
The moderate correlation coefficient was found between the selected characteristics of a stance and the BMI or age for all the groups (r=0,3 – 0,5). This means that neither the BMI nor age  significantly affect the initial and terminal double limb stance time and the single limb stance time in the observed research participants aged 60 and below.


Keywords : stance, age, BMI

1 Introduction

Walking is a basic human skill. It is an individual expression of a motion, which develops dynamically, especially during childhood. In later years its quality is affected by many factors brought about by adolescence, age, amount of physical activity, use of walking during the day, week, etc. Since the second half of the last century an increasing tendency to neglect the need for physical activity has been observed in the modern man (Frollis, 1988; Blair et.al 1989, 2001; Blahutková et.al 2005, etc.) Frolis (1988), for instance, indicates a sharp reduction in physical activity during the 20th century from 100% to mere 1% percent. However, one of the important physical activities which to this day contributes significantly to the total physical activity of our population is walking. It is the most frequently stated activity exercised by 75 % of the population where the average length of daily walking fluctuates between 60-80 min (Neuls and Fromel, 2007). Compared with other developed countries such as the USA where the average US adult spends mere 24 minutes walking per day (Berkey et.al 2003) and where only 15-30% of the adult population considers walking the most frequent physical activity (McArdle et.al. 1986) the Czech population may still be viewed as a “walking” nation. Due to its low realization demands and easy motion structure, walking is considered important for the maintenance of optimal functions in older people but nowadays it may perform the same function in younger age groups as well. 

   The areas most commonly treated in studies dealing with walking include the evolution of motion structures, correct involvement of the musculoskeletal system in physical activity, adoption of movement patterns, movement technique, kinematic or dynamic indicators, temporal parameters of a stride, economy and efficiency, and the specifics of walking from the perspective of age, gender, etc. (e.g. Hagemann and Blanke, 1986; Brach et.al. 2008; Perry and Burnfield, 2010). The development of the movement quality while walking is based on the optimal development of cross locomotor pattern, that is to say on the correct space-temporal involvement of respective muscles and muscle groups (Vojta and Peters, 1995; Janda et.al. 1966; Vele, 2006). A detailed kinesiology characteristic using the analysis of electrical muscle activity during walking is offered in the description of Rose (1994), Vareka and Varekova, (2009) and Perry and Burnfield, (2010). A biomechanical analysis of gait has been treated by a number of authors in respect of various factors such as the length of lower extremities, walking speed, terrain slope, etc. (Ayyappa, 1997; Janura, 2004; Kirtley, 2006; Perry and Burnfield, 2010, and others). Differences between basic parameters of gait, both kinematic and kinetic can be observed especially in younger and older age groups, as well as in healthy people and people suffering from musculoskeletal disorders, and other diseases (Winter et. al. 1990, Hayafune et.al. 1999, Levine et.al. 2012 etc.).

    Temporal and force characteristics are important indicators of the quality of walking, especially if we focus on a stance. A stance is important for the evaluation of coordination, muscle strength stability and balance of the individual (Perry and Burnfield, 2010; Kirtley, 2006; and others). The temporal characteristics of gait are maintained for a relatively long period, that is to say changes are usually slow and occur as a result of the decreasing quality of coordination, health, fitness or following a reduction of physical activity or lifestyle change.

   Temporal and force characteristics of a stride may be considered one of the fundamental parameters used to determine the quality of walking especially in relation to other variables such as weight, age, health, fatigue, etc. A number of authors have examined these variables and identified their deterioration during lifetime, particularly in the later decades of life (Hagemann and Blanke, 1886; Kirtley, 2006; Brach et.al. 2008; Levine et.al. 2012). From this perspective it is possible to use a force and temporal indicators of stride to assess its quality, for the purposes of which the duration of a single-limb stance, initial  double-limb stance and terminal double limb stance may be used (Perry and Burnfield, 2010; Dosla et.al. 2013).

Our study deals with the time and the proportion of these variables to the average value of the entire stance which on average accounts for 60 % of the total stride time while the double-limb phase forms about 20% of the total stride time. During one stride performed in the course of normal natural walking the given stance phase most frequently displays the following ratio 10-40-10 % (e.g. Perry and Burnfield, 2010).

Our study focuses on the assessment of the single and double-limb stance times in the course of natural gait in the adult female and male Czech population.

2 Methods

We have performed a cross-sectional and comparative study with research participants representing Czech adult population - both sexes, aged 18-60 - performing regular physical activity. The tested persons predominantly originating from Brno and the surrounding areas were divided by gender and age into three groups according to the natural biological development of organism during adulthood: A: 18-30, B: 31-45, C: 46-60 years of age (Riegerova and Ulbrichova, 1998; Zvonař and Pavlik, 2007).


Table 1 Characteristics of the participants divided according to the age and sex.


	Group
	
	Age (years)
	Height  (cm)
	Weight  (kg)
	BMI

	
	n
	M
	SD
	M
	SD
	M
	SD
	M
	SD

	W 1
	31
	25,0
	3,9
	167,3
	1,2
	62,3
	2,2
	22,3
	0,6

	W 2
	50
	37,2
	4,1
	137,9
	0,9
	65,4
	1,7
	23,2
	0,5

	W 3
	20
	52,0
	4,7
	166,4
	1,5
	68,5
	2,9
	24,6
	0,8

	M 1
	23
	25,0
	3,6
	181,2
	1,4
	84,5
	2,6
	25,7
	0,7

	M 2
	27
	35,5
	3,6
	182,8
	1,3
	83,2
	2,4
	24,8
	0,9

	M 3
	19
	51,4
	4,4
	179,4
	1,5
	90,3
	2,8
	28,1
	0,8


Key: W1 – women 18 – 30 years old, W2 – women 31 – 45 years old, W3 – women 46 – 60 years old, M1 – men 18 – 30 years old, M2 – men 31 – 45 years old, M3 – men 46 – 60 years old 


Groups contained various numbers of participants (Table 1) with the average age for each group being as follows: A: 25,0 (SD ± 3.8), B: 36.6 ± 3.9) and C: 51.7 (± 4.6) years of age. All the persons were instructed on the research plan and agreed to participate. The research was approved by the Ethics Committee of the Faculty.

   Instrumentation: Perpendicular foot pressure on the pad during the take-off was recorded using a mobile system Pedar (Novel, Munich, GER) using two pressure insoles (capacitive pressure insoles in a shoe) which contain 99 pressure sensors evenly distributed over their entire surface. The device also includes a data recorder, flash card and cable kit. The recording was performed at a frequency of 100 Hz. The calibration of shoe insoles is performed using the Pedar branding device. To assess the load the mask was used over the entire surface of the pressure insole.

    Protocol: Laboratory research was carried out while maintaining the standard conditions for all tested persons. The tested persons undertook three attempts where the first two were used for practice and the final one was recorded. The selected parameters were identified in 12 to 15 strides where six of them were assessed, three strides for each leg, always from the second stage of the attempt and not earlier than the sixth stride. The testing was conducted using uniform shoes with flat soles. Each person performed three trials, two training ones and the final one generating research data. The other recorded data included the tested persons’ weight, height, age and the BMI. 

    Parameters: stride time, stance time, swing time, single limb stance time, initial double limb stance time, terminal double limb stance time.
    Statistics: ANOVA, Tukey HSD test, Pearson product-moment correlation coefficient. The statistical significance level was set at α = 0.05.



3 Results

Table 2 Temporal characteristics of the selected parameters


	
	Group   18 - 30
	Group  31 - 45
	Group 46 - 60

	
	M
	SD
	M
	SD
	M
	SD

	 Stride (s)
	1,09
	0,07
	1,08
	0,10
	1,05
	0,08

	 Stance (s)
	0,66
	0,05
	0,66
	0,07
	0,64
	0,05

	 Swing (s)
	0,43
	0,03
	0,43
	0,03
	0,41
	0,03

	 % stance
	60,67
	1,20
	60,62
	1,31
	61,01
	1,36

	 % swing
	39,33
	1,20
	39,38
	1,31
	38,92
	1,43

	 % double1
	10,65
	1,25
	10,62
	1,25
	10,96
	1,40

	 % single
	39,44
	1,17
	39,43
	1,23
	39,09
	1,53

	 % double2
	10,55
	1,28
	10,57
	1,24
	11,02
	1,46


Key : % stance – percentage out of the stride time, % swing  -  percentage out of the stride time, % double1  - the initial double limb stage percentage out of the stance time, % single – the single limb stage percentage out of the stance time, % double2 – the terminal double limb stage percentage out of the stance time


The results in Table 2 indicate the differences between the observed groups are very small. It is clear that there has occurred a slight decrease (p ≤ 0.05) in the performance time of three basic gait indicators in the oldest monitored group (stride, stance, swing). On the other hand, if we express the proportion of these basic indicators in per cent, it will change slightly in favour of the single stance phase which becomes slightly longer. If the focus is, however, placed on the main monitored indicators - initial and final double-stance phases, we may observe a slight increase in their length at the expense of the single-stance phase which becomes slightly shortened. Differences between groups concerning the extension of double-stance phase or shortening of the single-stance phase are not statistically significant (p ≤ 0.05). 
4 Discussion

In our study we sought to determine the change tendencies and differences especially in the working age population. If we consider the differences in the selected temporal characteristics of the stride between the chosen groups, it may be argued that the temporal characteristics of gait during normal activity among adults in the younger and middle- biological age are almost identical. Small changes, however, were found in the oldest group for the main indicators monitored. Longer stance time expressed in per cent means the older population needs a longer stance phase during the stride, even though the proportion is still similar to that yielded by other investigations, such as Perry’s (2010). This indicates the initiation of a certain trend, which extends both the stance time and double-phase times, which is undoubtedly associated with the biological development, coordination quality, and strength, balance and stability of the motion. In the oldest group there is a tendency indicated here towards shortening the stance within one stride. It is therefore interesting to note that if in order to preserve employability even the oldest biological generation of the productive age (46-60 years) has to be physically and mentally active, negative trends in the basic locomotor skills are minimal, i.e. with no significant changes. This may apply for the Czech population below 60 years of age where the detected differences were minimal. As is shown by other studies the significant changes occur at the age of 60 and later (Hageman and Blanke, 1986; Blanke and Hageman, 1989; Grabiner et.al. 2001; Brach et.al. 2008).

   The results achieved raise some general issues related to the physical condition of younger generations as there is no doubt that the biological development clearly reduces fitness in later decades of life. As walking characteristics are very similar to almost identical to those of the biologically youngest group a question arises whether the research participants representing the older generation of the Czech population are perhaps more physically active than would be normally expected or whether the younger groups are already affected by the contemporary phenomenon of a sedentary lifestyle which may be a contributing factor to the gait characteristics of younger generation being comparable with those of older generations.


5 Conclusions

In a sample of the Czech working population up to age of 60 there were no significant differences detected in the temporal characteristics of stride, stance and swing that would document biological changes associated with aging from a developmental perspective.
With the main monitored indicators of the initial and terminal double limb stances and the single limb stance, significant changes that would confirm the presence of changes caused by aging were not detected. Only the oldest group implied a possible tendency towards changes due to aging.
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Walk characteristics of Czech adults women.
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Abstract

Walking is a basic locomotion, typical for human beings not only as a way of moving from place to place, but is used more and more as a physical activity or it could be used for identification persons in criminology. This type of movement is performed each day. During a single day a typical person walks distance between five and ten kilometers. Meaning of walk is growing rapidly, mainly due to reduced physical activity caused by new technical stuffs and favoring of car transport. Every human has his own typical walk. It is almost impossible to find two people which have exactly the same style of walking.

Our research is dealing with the analysis of women walk. We are monitoring selected parameters of human walk. We addressed 96 women that were divided into 3 age categories. The distribution of ages comes from the literature (Kasa, 2006, Langmeier - Krejčířová, 2006, Blacksmith, 1997, leachate, 2005, Riegerová - Ulbrichová, 1998). We fully respect the age tolerance border of entire period and also its internal divisions. In accordance with the previous rules we divided women in the age categories as follows: the period of early adulthood (adults) age 18-30 years, the period of middle adulthood (maturus) age 31-45 years, older adult (presenius) age 46-60 years. Due to the significant difference among probands we expect large differences in the style of walking.


For measuring the shoe pressure insoles were used (Pedar Mobile, Novel Munich, 99 sensors, 100 Hz). Each person had three attempts. Two were trials and the third one was measured.  We selected three stances of each leg for our observation. The observation was made between the third and eighth step. We compared the following parameters: F1 – maximal vertical ground reaction force peak during absorption stage (loading response, LR), F2 – lowest force during decline between both peaks, F3 – maximal vertical ground reaction force peak during propulsive stage (terminal stance, TSt), Fm – average vertical force of whole stance and also five time characteristics.

The basic differences across all age categories were observed in the first reference indicator, which was BMI. Very important result was the difference in the parameter F1 and F3. The size of parameter F2 remains minimal. Differences in the time characteristics of the foot support for pad were not significant – the difference was minimal.
Keywords: human walk, parameters
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Balance equipment in the training of the soccer goalkeepers.
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Abstract

In today's world of sport is not enough to train with conventional training methods. It is still needed to use new tools which can improve performance. One of these tools could be balance equipment such as BOSU, fitball, overball, and so on. It was thought that it would be useful to explore how are these tools used in the training of football teams, especially in the training of goalkeepers. The purpose of the study was find out if balance equipment is used in football training, and, if so, create new exercises with them. 

   The research was based on a survey design. A questionnaire was constructed and sent out to all football clubs which played first or second Czech league. The survey involved 27 coaches (18 of them are goalkeeper’s coaches), almost half of them trained young players (7-18 yr.). 

   It was found that coaches of goalkeepers are often using balancing equipment. When coaches are preparing training exercise, they are inventing it themselves, or looking for it in literature. This led to the design of a list of exercises which is focusing primarily on the exercise using balance equipment. This inventory will help to prepare coaches training units.

Keywords: football, goalkeepers, balance equipment, training, exercise, survey
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Abstract

The aim of this study is testing the validity of four agility tests applied to different branches and the validity to determine agility skills in the performance tests. 

   For this purpose, the study sample consists of 60 badminton players that National junior male players(n=16, age: 16.8 ± 1.5) and National female badminton players (n=14, age: 16.9 ± 1.6) and amateur male players (n=15, age:16.3 ± 0.8) and amateur female players (n=15,age:16.1 ± 0.6).In addition to tests applied to players to determine some of their physical qualities, 4 agility tests applied to players that are sportive performance tests; Illinois test (Cureton, 1951)  and T-Drill test (Pauole et al., 2000) applied especially to different branches and Badminton specific 505 Agility test (Draper & Lancaster, 1985), and Badminton specific agility test (Walklate 2009).

   Independent Sample T Test in the comparison for statistical analysis of two independent groups. Pearson correlation coefficient was utilized in determining the relationship level between groups. A significant difference was found in favour of elite players in all agility tests applied to National Junior and amateur players (p<0.01). 

   Consequently, all agility tests have same results in favor of elite players that four agility tests supports each other in determining  players' agility skills and this shows the validity of these tests. In this sense, regardless of which sport branch, we can prefer one of these tests that can be easily established according to the physical conditions of the performance area to determine the players' agility skills.
Keywords: badminton, agility tests, elite, amateur.
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Smoking and visceral fat accumulation in Czech men and women.
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Abstract

Many studies indicate that smoking is one of risk factors influencing the accumulation of visceral fat (VFA). The mechanism by which smoking contributes to the accumulation of visceral fat is not yet fully understood, but it is assumed that smoking increases the level of plasma cortisol, causes imbalance between male and female sex hormones in women, and decreases testosterone levels in men. The objection of this study was to evaluate the effect of smoking on the accumulation of VFA in the population of the Czech Republic. The research included 1,412 individuals  of both genders divided into categories of smokers vs nonsmokers and physically active vs. physically inactive. VFA was measured by the device InBody 720 and information about physical activity and smoking was collected via a questionnaire. We supposed that smokers would have a higher percentage of VFA than non-smokers. The results showed that smokers had a higher amount of VFA, but the difference was not statistically significant. In contrast, statistically significant differences were found in the waist-to-hip ratio (WHR) and total % body fat. Physically active individuals had a much more favourable results than physically inactive individuals. Remarkably, the amount of VFA, WHR and % body fat tended to be smaller in smoking men than in non-smoking men, but higher in smoking women than in non-smoking women.


Keywords: smoking, visceral fat, WHR, physical activity,
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The neurofeedback course using of high skilled gymnasts at competitive period.
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Abstract

The research was carried out with 28 high skilled gymnasts (15 – main group, 13 – control group) allowed to define the neurofeedback influence on the functional condition of sportswomen in competitive period. The neurofeedback course promotes improvement of rapidity of complex coordinating motions learning, vestibular stability and self-estimation of functional condition. Also it conducts the alpha-rhythm power increasing at left hemisphere. The neurofeedback course efficiency is defined by index of change of course average alpha-rhythm power with 100% prognostic accuracy.  The attention switching, attention stability and self-estimation of sleep and memory are predictors of neurofeedback course successfulness.

Keywords: efficiency of training, successfulness of training, cerebrum bioelectric activity, predictors of efficiency and successfulness. 
1 Introduction

Achievement by sportsmen the certain purposes carries out during endo- and exogenous stress-factors permanent influence on their functional systems (A.S. Solodkov, 1995; R.M. Shagiev, 2009). In this context there is a burning issue about searching of methods of unmedicamental influence on adaptation processes (M.A. Kuz'min, 2010). The designing and adoption of methods based on the development of selfregulation capacities in sportsmen takes on special significance (U.P. Denisenko et al., 2008). Biofeedback is one of such methods, which promotes generation of functional parameters changes and creation of complex reactions in central and vegetative nervous system (S.I. Soroko, V.V. Trubachiov, 2010). 

Neurofeedback is one of the most perspective methods, which is based on biofeedback (A.I. Fedotchev, 2010; J. E. Lubar et. al., 1995; E. Angelakis et al., 2007). This method implies person's self-regulation by cerebrum bioelectric activity, particularly by alpha-rhythm (J.M. Bazanova, 2009). Neurofeedback gives the objective information about dynamic of psychophysiological indexes and allows executing the extra sensory supervision of the physiological process (A.I. Fedotchev, A.T. Bondar', 2008). Among the neurofeedback advantages there is an utmost personalization and subject’s active participation in his condition optimization (A.I. Fedotchev, 2010).

Increasing of successfulness of competition activity is the most important purpose of training process in all sports types ( J.C. Radcliffe, 2007). For one’s turn the successfulness of competition activity is determined by optimization efficiency of training process constituents (physiological, psychological, biomechanical and tactical) and by life pattern (D.J. Smith, 2003; B. Blumenstein et al., 2007). 

According to T. Thompson’s  et al. supposition (2008) successful neurofeedback can promote increasing of sportsmen’s competition successfulness by rearrangement of EEG pattern.   

How ever at present the question about neurofeedback influence on competition results is studied not enough. 

2 Materials and methods

Forty six sportswomen from 16 till 21 years old (average age 18±0,1 years) took part on the research (Table 1). 
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The neurofeedback was realized with using of software-hardware complex «Boslab», which was engineered in Institute of molecular biology and biophysics SB RAMS c. Novosibirsk. A monitoring session of indexes was carried out before neurofeedback session for control of accuracy of electrodes laying on. In our research we applied a neurofeedback course directed to increasing of alpha-rhythm power (F1; Р3) . 
Power of alpha-, beta-, theta-rhythms and raw electroencephalogram (EEG) of left hemisphere, as well as power of integrated electromyogram (EMG) was printed on working graphs during the neurofeedback sessions (Figure 1, 2). Sound signal of feedback appeared when two conditions were fulfilled concurrently: value of the main signal (power of alpha-rhythm) was higher than threshold level and value of interference EMG didn’t exceed threshold level, which amounted 10 mcV. This criterion gave opportunity to except the signal appearance in case when the increasing of alpha-rhythm power was connected with muscles activity (movement of eyes and eyebrows, tension of mimic muscles etc.).

The neurofeedback course consisted of 15 sessions. The sessions were realized once in a day before workout. At each neurofeedback session the sportswomen were informed about successfulness of session and could estimate their capacity to selfregulation by bioelectrical activity of cerebrum (Pogodaeva, 2001).

During neurofeedback sessions sportswomen were in armchair with closed eyes, which continued 30 min. (Pogodaeva, 2001). Sportswomen didn’t receive strict recommendations, but it was suggested to remember some images, sensations in body, experiences that connected with relaxation, rest and pleasure. At the same time they were recommended to listen to sound of signal, which appeared by exceeding of threshold level of alpha-rhythm power during 0,5 s and to try to connect the appearance of sound signal with one or another condition. If a sportswoman could induce „innerpsychological“ condition connected with more rapid sound signal and consequently to raise alpha-rhythm power, then she should keep this condition as long as possible until the sound signal was unbroken. As the work during the sessions became more efficient, the task of sportswoman became more difficult and the threshold level got heightened. The registration of EMG gave opportunity to define, that the sportswomen were in a state of relaxation (Shubina et al., 2010). 
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A main plan of our research with enumeration of methods is represented on a figure 3.
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During neurofeedback application the notions of successfulness and efficiency are differentiated. Changing of controllable parameters in the established direction comprehends as successfulness. Improvement of general functional condition of a human organism under the influence of the regulation of a hand-picked function comprehends as efficiency (Svyatogor, 2000).

The successfulness of the neurofeedback was expressed in a percentage ratio of sessions amount, where the alpha-rhythm power exceeded initial value on 15% and more, to general amount of carried out sessions (Svyatogor, 2000). 

Indexes of heart rate variability, of complex coordinational activity and of psychophysiological condition, which were registered before the neurofeedback course, were compared with the same indexes, which were received after that for estimation of a summary index of the neurofeedback efficiency of each sportswoman. The neurofeedback course was considered as efficient one, when more then 30% of the researched indexes indicated improvement of functional condition of sportswomen. The course was considered inefficient, if after it using 30% of indexes and less improved. 

Statistical treatment was held with program SPSS 13.0 for Windows (Nasledov, 2009). Normalcy of distribution was estimated by skewness and kurtosis criterions.

3 Results

Estimation of EEG-activity of sportswomen registered during 15 sessions of neurofeedback directed on increasing of alpha-rhythm power revealed, that course average values of power of alpha-, beta-, theta-rhythms registrated in different periods of training process did not have significant differences (Table 2). 

In competitive period course average power of alpha-rhythm of left hemisphere was higher then value of this index in before the course „background“ EEG (р<0,05). In transition period the course average power of alpha- and beta-rhythms exceeded the values of the indexes, which were received during the registration of the «background» EEG held before the neurofeedback course (р<0,05). In sportswomen, which were in preparatory period, the course average values of bioelectrical activity indexes of left hemisphere did not differ from the indexes, received during before the course registration of «background» EEG. 

Statistically significant differences between successfulness of neurofeedback course of sportswomen, underwent it in different periods of training process, were not revealed. According Svyatogor's et al. (2000) classification, in preparatory period successfulness of neurofeedback course corresponds to low level, but in competitive period and transition – middle level. 
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By means of χ2 criteria it was revealed, that in preparatory period a quantity of persons, who underwent the neurofeedback course successfuly, did not exceed a quantity of sportswomen, who underwent it unsuccessfuly (р>0,05). From sixteen examined persons eight were «unsuccessful», at the same time the successfulness parameter of two sportswomen was equal to nil. In competitive period a group of «unsuccessful» consisted of five persons. Ten sportswomen underwent neurofeedback course successfully. Nevertheless groups of «successful» and «unsuccessful» in this period quantitatively did not differ (р>0,05). In transition period, where 12 sportswomen underwent the neurofeedback course successfully and 3 – unsuccessfully, an amount of «successful» persons exceeded a quantity of «unsuccessful» significantly (р<0,05). 
To summarize the influence of neurofeedback on HRV, complex coordinated activity and psychophysiological condition of gymnasts-women a summary index of neurofeedback course efficiency was used (figure 4). Statistically significant differences between preparative period and transition (р<0,05) were revealed during comparative analysis of received data in different periods of training process. The highest index of efficiency was characteristic of transition period, where it amounted 52±4,1%. In preparatory period the lowest index of efficiency was observed, which equaled 40±3,3%. In competitive period the index of efficiency totaled 48±3,9% and did not different from the same indexes in other periods (р>0,05). 
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For analysis of sportswomen’s competition successfulness a performance results in the main competition of year was accepted, which considered as successful, if the result exceeded the result achieved in the last competition of the same rank.

According to received data of 46 gymnasts-women, who underwent the neurofeedback course, 21 sportswomen were able to improve their own competition result. As opposed to competitive (р<0,0001) and transition (р<0,005) period the preparatory period was characterized by the lowest amount of sportswomen, who improved sports results after the neurofeedback course. In competitive and transition period a quantity of sportswomen, who improved competitive result, was equal. 

The carrying out of discriminant analysis did not reveal interconnection of competitive result with successfulness and efficiency of neurofeedback course in the each single period of training process.  During annual training cycle the index of neurofeedback course successfulness was a factor, allowed to prognose the improvement of gymnasts’ competitive result, independently on period of training process. In this case the equation of discriminant function looked in the following way: 

d = 0,050*course successfulness – 1,962.

The average values of discriminant function differed from each other significantly (χ2=6,299; р<0,02) and equaled -0,354 – for absence of competitive result improvement and 0,421 – for increasing of competitive result. Coefficient of canonical correlation amounted 0,37, with exactness of prognosis 72%. 

Efficiency of neurofeedback course of gymnasts-women was not the factor, which prognoses improvement of competitive result. 

4 Discussion  

Course-average EEG-indexes analysis showed that in the competitive and transition periods gymnasts mastered the skill of self-regulation by alpha-rhythm power more successfully, where they were able to achieve significant gain of alpha-rhythm power relatively to its initial power in «background» EEG. This process appeared in the neurofeedback successfulness index of sportswomen in the competitive and transition periods. 

According to successfulness estimation criterion (I.A. Svyatogor, 2000), chosen in this study, its value corresponded to middle level in the competitive and transition periods. In the preparatory period it corresponded to low level. In the transition period the number of sportswomen underwent neurofeedback course successfully exceeded the number of sportswomen underwent it not successfully.  

The integral neurofeedback efficiency index reached the highest values in the competitive and transition periods. In the preparatory period neurofeedback course was the least effective. Conceivably, in the competitive period high neurofeedback efficiency and middle successfulness was conditional by the fact that as the athletics’ shape gets more optimal, gymnasts master the skill of self-regulation by CNS functional condition more successfully. Here they were able to reach the alpha-rhythm increase during neurofeedback applying. 

The highest neurofeedback course efficiency and middle successfulness in the transition period was connected with relatively high left hemisphere initial alpha-rhythm power in «background» EEG (O.U. Strizhkova et al., 2011). It is confirmed by the opinion that successfulness as well as efficiency depends on optimality of initial CNS functional condition (I.A. Svyatogor, I.A. Mahovikova, 2002; V.G. Tristan et. al., 2004).

The analysis of sportswomen’ sport results showed that the competitive and transition periods were characterized by the greatest number of sportswomen who improved this index. During annual training cycle independently on training process period the neurofeedback successfulness index was the factor, which allowed predicting the gymnasts' sport results improvement. 

5 Conclusions

Thereby, in the competitive and transition periods sportswomen cope with the task of self-regulation by alpha-rhythm power with a highest successfulness. 

In the competitive and transition periods neurofeedback course is the most efficient which is confirmed by highest integrated neurofeedback efficiency index. 

Neurofeedback successfulness index possess high prognostic value for improvement of highly qualified sportswomen's sport results.
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Abstract
The archery is a typically closed skill sport. It is a "closed skill" sport characterized by repetition, as precise as possible, of a movement already known automated. The aim is to evaluate the effects of motor imagery practice in training. The motor imagery is a cognitive process of mental simulation of actions in absence of movement. There are two methods to improve skills learning through motor imagery: in first person and In third person. The biological basis on which the motor imagery theory is founded, is formed by: mirror neurons. 
   It is an experimental approach and it consists of two steps. Both groups were video taped in the execution of sport skills and evaluated, through a check list made by archery indicators: positioning phase, traction and aim, release and follow through in 4 level of descriptors by technicians every four months. A sample of archery team of children ( 9-11 years old) splitting in control and experimental groups, after a pre-assessment, performed by technicians, about technical skills through an evaluation grid prepared "ad hoc" on technical fundamentals taken into the study to form two homogeneous groups (Experimental group n = 10, control group n = 10). Experimental group using modeling video performed by a athletes of National Italian Archery Team could lead to significant changes in technical skills.
   Data recruit at starting, ongoing and final training program and their analysis, evaluation and comparison by control group show percentage of 9% better outcomes. particularly, at final training shows a minimum improvement 3.2% than ongoing phase that gives a maximum improvement 9.6%, while a substantial balance in the control group with a medium improvement of 3.2% in every phase of training program.
   In this study two basic aspects of the performance are examined: the motor execution and the motor imagine. Both share the same neuro-motor mechanism: the motor imagery. Concerning the woman artistic gymnastics, it can be useful during the training and the race. So providing the athletes and trainers of a means which uses the motor imagery as a possible application for the improvement of the performance.
   So in conclusion, the study aims to provide a standard training feasible on a large scale to train the cognitive and physical abilities of an athlete and provide a support tool in the race in order to improve performance, optimize time and to reduce the margin of error.

Keywords: motor imagery, archery, performances

1 Introduction
The archery is a typically closed skill sport. It is a "closed skill" sport characterized by repetition, as precise as possible, of a movement already known automated. The aim is to evaluate the effects of motor imagery practice in training. The motor imagery is a cognitive process of mental simulation of actions in absence of movement. There are two methods to improve skills learning through motor imagery: in first person and In third person. The biological basis on which the motor imagery theory is founded, is formed by: mirror neurons. 
2 Methods

It is an experimental approach and it consists of two steps. Both groups were video taped in the execution of sport skills and evaluated, through a check list made by archery indicators: positioning phase, traction and aim, release and follow through in 4 level of descriptors by technicians every four months. A sample of archery team of children ( 9-11 years old) splitting in control and experimental groups, after a pre-assessment, performed by technicians, about technical skills through an evaluation grid prepared "ad hoc" on technical fundamentals taken into the study to form two homogeneous groups (Experimental group n = 10, control group n = 10). Experimental group using modeling video performed by a athletes of National Italian Archery Team could lead to significant changes in technical skills.

Table 1. Structure of the experimental group.
	gruppo sperimentale
	scarso/ 0-3
	medio/4-5
	buono/6-7
	ottimo/8-10

	fase di posizionamento
	6
	3
	1
	0

	trazione e mira
	5
	4
	1
	0

	release  and follow through
	7
	2
	1
	0
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Figure 1. Initial phase -  Experimental group
Table 2. Structure of the control group
	gruppo di controllo
	scarso/ 0-3
	medio/4-5
	buono/6-7
	ottimo/8-10

	fase di posizionamento
	7
	2
	1
	0

	trazione e mira
	5
	4
	1
	0

	release  and follow through
	6
	3
	1
	0
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Figure 2. Initial phase -  Control group.
3 Results
Table 3. Technical structure of the experimental group.
	Experimental gruop
	scarso/ 0-3
	medio/4-5
	buono/6-7
	ottimo/8-10

	fase di posizionamento
	3
	4
	2
	1

	trazione e mira
	2
	2
	5
	1

	release  and follow through
	4
	1
	4
	1


Data recruit at starting, ongoing and final training program and their analysis, evaluation and comparison by control group show percentage of 9% better outcomes. particularly, at final training shows a minimum improvement 3.2% than ongoing phase that gives a maximum improvement 9.6%, while a substantial balance in the control group with a medium improvement of 3.2% in every phase of training program.
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Figure 3. Final phase -  Experimental Group.

Table 4. Final phase -  whole Group.

	gruppo campione
	scarso/ 0-3
	medio/4-5
	buono/6-7
	ottimo/8-10

	fase di posizionamento
	4
	4
	2
	0

	trazione e mira
	4
	4
	2
	0

	release  and follow through
	3
	6
	1
	0
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Figure 4. Final Phase -  Control Group.
Table 5. Final scores.
	
	scarso/ 0-3
	medio/4-5
	buono/6-7
	ottimo/8-10

	fase di posizionamento g. e.
	3
	4
	2
	1

	fase di posizionamento g. c.
	4
	4
	2
	0

	trazione e mira g.e.
	2
	2
	5
	1

	trazione e mira g. c.
	4
	4
	2
	0

	release  and follow through g.e.
	4
	1
	4
	1

	release  and follow through g.c.
	3
	6
	1
	0


Table 5
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Figure 5. Final phase.
4 Discussion 

In this study two basic aspects of the performance are examined: the motor execution and the motor imagine. Both share the same neuro-motor mechanism: the motor imagery. Concerning the woman artistic gymnastics, it can be useful during the training and the race. So providing the athletes and trainers of a means which uses the motor imagery as a possible application for the improvement of the performance.
5 Conclusions 

So in conclusion, the study aims to provide a standard training feasible on a large scale to train the cognitive and physical abilities of an athlete and provide a support tool in the race in order to improve performance, optimize time and to reduce the margin of error
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Abstract

In water polo lacks a codified methodology for tactics training, which is thus only left to coach’s discretion. The aim of this study is to create a methodology that is to fill such vacancy. Aim of the work is to verify the efficacy of different attack patterns, in order  to create a codified methodology for teaching water polo through tactics.
   The data, collected via video-analysis, were analyzed trough which  returned basic descriptive statistics and the correlation coefficient of each pattern with events outcomes.
    The research approach is integrated and consists of 3 distinct methods: case study (9 matches of the Italian Serie A1 Women's Championship, for the analysis of matches, action research method for coach contribution, and theoretical-argumentative method to deduce a theoretical framework in which define the data processing. The data, collected via Dartfish TeamPro, for each athlete were established 4 patterns, we have provided quantitative data, we also have processed data from the analysis (qualitative) of the video.
   An evaluation table was constructed by combining, for each single event, the Boolean evaluation of the coach on the compliance of patterns with the event final outcome. Then were processed, Confrontations of pattern design with Dartfish screenshot of pattern implemented during game; Basic descriptive statistics. Linear regression scatter plot for single patterns; The survey of data is entrusted to performance analysis, carried out with the help of a water polo coach, a statistician and a performance analyst. The assessment of compliance for the tactical patterns is entrusted to the coach, on the basis of the video analysis-aided confrontation, of  4 patterns previously  identified for each athlete in the relative phases of the game against  pattern effectively implemented during match. A total of 186 Plate were analyzed, about 20 Plate every athlete
   The results showed a general efficacy of tactical patterns, but showed significant differences within correlation coefficients of single patterns.

   A more consistent data base is needed, in order to establish direct, evident and general relationship between so calculated coefficient and pattern efficacy, and the research team is conscious of internal validity of this kind of qualitative analysis, which can’t extend, without adjustments, to other teams. Although, analysis results represents a tool for the coach, in order to better train team in next season, which were an aim of action research, and showed a general trend on tactical pattern efficacy, which will be deeply investigated in future works.

Keywords : Videoanalysis, Water polo tactis, Performances
1 Introduction

This pilot work represents an attempt to develop methods and consequential tools to analyze, and then train, tactical water polo side, knowing that 

· “the coaches of team sports analyze matches and performances of team and opposing teams to get useful data in coaching” (M. D. Hughes&I. Franks, 2008) and that, 

· “currently, the process of training, its organization, and teaching methodology need more knowledge on the qualitative aspects of sports performance (R. Schmidt, C. Wrisberg 2008)”. 

Nine women water polo matches, during season 2011/2012 (Italian Serie A1), have been analyzed by a water polo coach, helped by a statistician and a performance analyst. 
Purpose of the analysis process was 

· to identify single events during the matches, 

· to examine the tactical patterns implemented in these events, 

· to obtain by the coach an evaluation on tactical pattern compliance and then 

· to put this compliance in relation to event’s outcome. 
Aim of the work is to verify the efficacy of different attack patterns, when they were well-performed, in order  to create a codified methodology for teaching water polo through tactics. The data, collected via Dartfish TeamPro Software, were analyzed trough a “Water polo Tactics Analyzer” software, developed as a web-based application at University of Salerno and released under GPL license, which  returned basic descriptive statistics and the correlation coefficient of each pattern with events outcomes.

The results show a positive and statistically significant correlation coefficient between tactical compliance and events outcome, and highlight the need for developing a common methodology for teaching water polo through tactics, confirming once again that 
· “the practical value of performance analysis is that well-chosen performance indicators highlight good and bad techniques or team performances (Hughes)”. 

2 Methods
The research approach is integrated and consists of 3 distinct methods: 

· case study (9 matches of the Italian Serie A1 Women's Championship, season 2011/2012, played by the Volturno s.c.) for the analysis of matches,

·  action research method for coach contribution, 

· and theoretical-argumentative method to deduce a theoretical framework in which define the data processing. 
Participants

Team Volturno S.C. (9 matches of the Italian Serie A1 Women's Championship, season 2011/2012)
Procedures 
The survey of data is entrusted to performance analysis, carried out with the help of a water polo coach, a statistician and a performance analyst.

   The assessment of compliance for the tactical patterns is entrusted to the coach, on the basis of the video analysis-aided confrontation of attack pattern design against attack pattern effectively implemented during match. The research team examined matches with Dartfish Team Pro, isolating single key Plate relative to attack events, identifying the implemented attack pattern, then the coach expressed an evaluation on attack pattern compliance.

[image: image165.png]


         [image: image166.jpg]


  

Figure 1 and Plate 1: Confrontation between pattern design and effectively implemented pattern during match for attack pattern named "schema1”
A spreadsheet containing, for each row, the match id, the event id, the attack pattern id, the coach’s evaluation (compliant/non compliant) and the event outcome (goal / non goal) was filled.This data sheet is processed through the “water polo Tactics analyzer software”, which produces basic descriptive statistics and the correlation coefficient of each well-implemented attack pattern with events outcomes.
   In total, 7 attack patterns on 73 events during 9 matches were analyzed. The analyzer software output is discussed by the research team, with consciousness of internal validity, allowed by action research method, of this kind of qualitative analysis.
Materials

Two cameras to film the games
One laptop for analyze end prepare video lessons to show by projector to players during all meetings. Kinovea software was used for select most important part of videos and select the  Plate.
3 Results
An evaluation table was constructed by combining, for each single event, the Boolean evaluation of the coach on the compliance of patterns with the event final outcome. 
Here are reported 

· Confrontations of pattern design with Dartfish screenshot of pattern implemented during game; 

· Basic descriptive statistics (occurrence of single patterns on events total, occurrence of “well-performed pattern” on events total, etc…); 

· Linear regression scatter plot for single patterns; 

· Confrontation between correlation coefficients of single patterns (referred only to “well-performed” patterns) 
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Figure 2 Design of pattern named «schema3»                    Plate 2  Pattern «schema3» Screenshot
	Table schema_3

	Match 
	Total occurrence 
	Well performed 
	goals 

	volturno vs orizzonte ct
	1
	1
	1

	volturno vs fiorentina fi
	1
	1
	1

	volturno vs ortiga sr
	0
	0
	0

	volturno vs firenze pn
	1
	0
	0

	volturno vs padova
	1
	0
	0

	volturno vs messina
	3
	1
	0

	volturno vs imperia
	0
	0
	0

	volturno vs pro recco
	0
	0
	0

	volturno vs bologna
	1
	0
	0
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Figure 3 Design of pattern named «schema 7»                        Plate 3  Pattern «schema7» Screenshot
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Figure 1.  

Table 2

	ttern 
	Occurrence 
	Compliant Occurrence 
	Goals 

	Schema_1 
	15
	10
	6

	schema_2
	6
	3
	3

	schema_3
	8
	3
	2

	schema_4
	8
	4
	3

	schema_7
	25
	21
	13

	schema_1.2
	7
	5
	1

	schema_6
	4
	4
	2
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Graphic 2

Table 3

	Pattern
	stderr
	correlation (well performed patterns /goals

	schema_1
	0.43678760300431
	0.76332253361379

	schema_2
	0
	1

	schema_3
	0.30860669992418
	0.75592894601845

	schema_4
	0.11624763874382
	0.98810492932246

	schema_7
	0.54916964736528
	0.22360679774998

	schema_1.2
	0.34684398780965
	0.22941573387056

	schema_6
	0.37796447300923
	0.5976143046672
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Graphic 3
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Graphic 4 – Linear Regression

4 Discussion
The results showed a general efficacy of tactical patterns (when they are well performed), but showed significant differences within correlation coefficients of single patterns, knowing that 

· “the correlation coefficient indicates magnitude or amount of a relationship and the direction of relationship” [Morrow, Jackson] 
A more consistent data base is needed, in order to establish direct, evident and general relationship between so calculated coefficient and pattern efficacy, and the research team is conscious of internal validity of this kind of qualitative analysis, which can’t extend, without adjustments, to other teams. 
5 Conclusion
Although, analysis results represents a tool for the coach, in order to better train team in next season, which were an aim of action research, and showed a general trend on tactical pattern efficacy, which will be deeply investigated in future works.
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Video analysis in youth volleyball team. 
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Abstract

The aim of the study was to use video analysis in training to improve the performance of young athletes. Participants will be divided in two teams that will play the same “Under-21 championship”, but with a different average age (Team A: average age 14,41±1,66 ; Team B average age 18,94±1,59). Twelve matches (in 4 months) of both teams will be videotaped. Statistical data for each team will be extrapolated from them, and compared among them in order to take in correlations skills data. Only team A, the “young team”, will be given the opportunity to review errors and strong points of each match, so as to prepare for the successive match, according to the errors made in the matches. The videos will be analyzed by “Kinovea” software, while statistics analysed with “SoloStats123”. It is expected that there will be a performance improvement in young team A, around the same average level of “expert” team B. These results will be used as a starting point to analyze the differences between two teams with different average age, in a higher championship quality.

Keywords : Video Analysis, Volleyball, youth team
1 Introduction

The video analysis and Match Analysis are generally used by all Volleyball teams as an important component for the performance assessment in the match. The video analysis enables revision of the whole course of the match and a focus on the strengths and weaknesses of the team, both in tactics and technique. Instead, Match Analysis returns numerical data  on the athletes performance and the entire team. However, the video analysis is rarely used in training to teach the technique of motor execution or tactics used in the matches by youth athletes. This method takes time, and many people think, mistakenly, that it also requires large and expensive equipment, or deep knowledge of informatica. In a previous work done by our staff, it was shown that there are no difficulties in using this methodology in training, with youth teams. In the literature, nothing exists about this field of study, just as there is nothing about the differences between teams of different average ages, but belonging to the amateur category. Therefore, the aim of this study is to analyze the differences between two teams of different age average (Team A: average age 14.41 ± 1.66; Team B average age 18.94 ± 1.59) and use the video analysis in training, with only the  team A, to attempt to improve the performance of young athletes. The goal is to bring the young team's performance, the performance of the Team B, composed equally by young athletes, but with more experience in volleyball. Our study is based on the hypothesis that an expert team, although young, is constant in their performance, while a young team but inexpert, alternating high peak performance at times of very low performance, even within the same match. For this reason our aim is to stabilize the performance of the young team, using as a method of video analysis in training, to review with the athletes their errors and strengths, in order to prepare them to the next match, according to the errors committed in the match.

2 Method
Twenty six female athletes aged between 13 and 20 years will be analyzed for this study. The athletes are divided into two teams: Team A, experimental group (n = 13 athletes) and Team B, control group (n = 13 athletes). Team A is made ​​up of athletes with an average age of 14.41 ± 1.66, inexpert, in their first participation in a League Under 21 CIS (Centro Sportivo Italiano). The Team B, however, is made up of athletes with an average age of 18.94 ± 1.59, in their second participation in the same league Under-21 CSI, having ranked 4th in Italy, in the National Finals held in the previous sporting year 2012/2013. Each team will be filmed at every match, and then we will carry out a statistical analysis of the match. The instruments used are a simple camera to film the matches, Kinovea free software for video analysis, and SOLOSTATS123 for tablet, for statistical analysis. The camera is sufficient for the use that we're going to do, purely statistical, didactic, and for preparation at the race, in training, with Team A. Kinovea software can be downloaded free from the web, allows us to see the movie, save key images, draw on the video and slow down the images in order to understand strengths and weaknesses of the tactics and techniques of the team. The application SOLOSTATS 123 for tablet instead provides us with a simple and intuitive panel, where the events in the match can be entered, and automatically returns reports concerning all the fundamental skills (serve, spike, block, dig, receive), with detailed analysis for each athlete, set , the entire match and for rotation. Both teams participate in the same Under-21 Championship, lasting four months, from December 2013 to March 2014. The league consists of 12 matches for each team, making a total of 24 matches that will be analyzed. Usually matches are held on the weekend (Saturday or Sunday) and Monday will be a day dedicated to the vision of the match just carried out. Both teams will be shown the statistical reports of each match, but only to the Team A is given the opportunity to review the match through the video: the coach along with the athletes will choose the points to work on in the next week of training in order that they do not make the same mistakes in the next match. Each team plays 3 training sessions per week (1 hour and 30 minutes for training), with the same coach. Thanks to SOLOSTATS123 we're going to retrieve statistics for: receive, spike, dig, serve, block, fouls. These are some of the software features:

· Player Management - Select only the player 6 starters plus the Libero to reduce the number of buttons on the screen. You can drag and drop your players in a special substitution screen to quickly modify your starters. 

· Fast In-Rally buttons - Now just click the Dig, Hit in Play, Block in Play button next to the player to add that in-rally stat. No need to find the player then the action. This really speeds the in-rally action tracking. Just double tap the right in-rally button and the stat is logged. 

· Match Stats - Use the Quick View feature to see aggregate match stats while you stat. Just swipe the Capture screen up to see the new stats. Summary stats are like box scores and show you all the important stats by player as well as how each rotation is doing. 

· Point Tree - The point tree shows you how you got your total points as well as how your opponent got their points. The table shows Kills, Opponent Hitting Errors, Aces, Opponent Serving Errors, Blocks, Opponent Faults as well as Pass Ratings, Side Out % and Point Scoring %. Quickly understand how you are winning or losing a game.

3 Expected Results & Discussion

At the end of the season, having made ​​all the statistical reports of the 24 matches, there will be a comparison between the two teams, and a detailed analysis of the time course of the statistics of only Team A. We expect that both teams achieve improvements during the course of the sporting year, but in particular we expect an improvement and a leveling performance of Team A, with the video footage of every match before the week of training.

4 Conclusions
The video analysis, as already experienced in previous studies (Raiola, G., Parisi, F., Giugno, Y., and Di Tore, P.A., 2013) is very useful in growth phase, and then in the youth teams to increase the learning of motor skills and technical in training. We expect a confirmation of this even in this last study. Also this study will be used as a starting point (pilot study) to develop the same study, revised through experience carried out with high-level teams but always with the same range of ages. Understanding the performance differences that exist between amateur teams, but of different average age, can help coaches to understand what to focus attention on in training and how to facilitate rapid learning of basic tactics and techniques that can be used by athletes for competition results.
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Abstract

The serve is the technical skill with which a rally of a game of volleyball begins, and it can be performed by underhand, by a high float or drive and by a high jump. At the request of the coaches of national youth teams, the Italian Volleyball Federation (FIPAV) has adopted the mandatory underhand serve only for Under-12 and under 13 championships in order to favor the continuity of the game movement and passes of the ball over the net, which would be compromised in the event of a volleyball athlete who is particularly good at high jump serves. Although the abutment from the bottom appears to be more easily learned, not having the characteristics of offensiveness, must be abandoned as soon as it is able to perform the services more insidious. The increase in strength up to 11 years is very low and no difference between the sexes , he observes a slight increase up to 15 years, then intervenes when the phase of maximum development that leads to the peak at age 18. In this period there is also a progressive differentiation between females and males with a surge in favor of males estimated at a strength of about 40% greater than that of peers. The aim of this preliminary study was to see if an experimental study can be implemented, preceded by a pilot study in order to verify the hypothesis for the accuracy of the mandatory rule for the Under-12 and Under-13.
Keywords : Cognitive ecological-dynamic approach, game rules, preliminary work
1 Introduction
Volleyball is a game sport where the study is in human and experimental sciences according to an ecological educational way, it includes some aspects of human science and experimental science to analyze descriptively the movement (Raiola, 2012a). So on, didactics of volleyball into the educate program for coaches/trainers/technicians have to teach exactly by proper methods, distinctly for skills (Raiola, 2012b). In volleyball individual skills, such as the serve, is minor part of technical aspect of the analysis of the training, but it is fundamental skill of volleyball, especially for young athelete . The Serve is the technical skill with which a rally of a game of volleyball begins, and it can be performed by underhand, by a high float or drive and by a high jump. At the request of the coaches of national youth teams, the Italian Volleyball Federation (FIPAV) has adopted the mandatory underhand serve only for Under-12 and under 13 championships in order to favor the continuity of the game movement and passes of the ball over the net, which would be compromised in the event of a volleyball athlete who is particularly good at high jump serves. Although the serve from below seems to be more easily learned, not having the characteristics of offensiveness, must be abandoned as soon as it is able to perform the services more insidious. The underhand serve is only taught with a prescriptive method of teaching within a cognitive approach while other types of serves can be taught with an ecological-dynamic approach via heuristic learning. The increase in strength up to 11 years is very low and there is no difference between the sexes, there is a slight increase up to 15 years, then the phase of maximum development that leads to the peak at age 18. In this period there is also a progressive differentiation between females and males with a surge in favor of males estimated at a strength of about 40% greater than that of their female peers. The learning modalities, for psychological reasons, vary between the sexes. The girls are brought naturally to seek the help of the teacher, to follow his instructions. On the contrary, the boys resort to the help of the teacher only as a last resort. When it comes to motivating athletes males respond better to the stress resulting from the comparison tasks or bound by time, an approach that does not produce results with females. There was no difference on learning the same engines. The aim of this preliminary study was to explore if an experimental study can be implemented, preceded by a pilot study in order to verify the hypothesis for the accuracy of the mandatory rule for the Under-12 and Under-13. “The results will be useful for identifying the errors and to analyze the causes, to suggest different ways of analysis and self-analysis of technical movements for educational purposes, and also for a hypothetical different way to teach specific technical gestures, using video feedback.” (Raiola et al. 2013). “The survey of data is entrusted to performance analysis methodology, carried out gradually with the help of experts, coaches and analysts.” 
2 Method
The work was in its preliminary stages; therefore the method was theoretical with the collection of documents on the rules of play, the educational teaching aspects, and on the expressiveness of force. It is also argumentative and calls for the preparation of a research design for a pilot study. The research design provided the experimental method with collection of data on athletes receiving batting from below or from above in both categories Under 12 and 13 in the identification of indicators and descriptors of learning. It also provided a range of quantitative and qualitative tests that measure the effectiveness of the measure. The sample of the pilot study was composed of a group of 20 athletes aged between 11 and 14 years, 10 females and 10 males, all from the “Associazione Sportiva Dilettantistica Elisa volley Pomigliano” . In each batch of training were alternate underhand and high float serving techniques employed. In training, the athletes will be divided into two teams:

1) Team A composed of 10 subjects of mixed sex and age and with no experience of the game of volleyball ;

2) Team B will consist of 10 subjects of mixed sex and age but with experience in the game of volleyball at least one year.

The workouts will be performed 3 times a week, for one hour and a half each, with the presence of two coaches, always the same. In each practice match underhand serves and high jump serves will be alternated, the coach will mark the data including: correct/incorrect serves and receptions that allow the game to continue which will be placed in correlation with the data on the learning. In official competitions athletes will participate in the Under- 12 Women's Championship and the Under- 13 men's championship, according to the rules decided by FIPAV. Then the two teams will be divided simply on the basis of chronological age and sex of each individual athlete. The matches will take place from February to April and also in this context, the coach will mark every keystroke made by both teams. The technique will be, as already mentioned, only one from underhand for regulatory reasons but also in this case will be scored the number of service, the number of errors made and how many receipts have actually allowed the continuity in the actions of the game. The data thus collected, either through training or through the official matches, will be compared in order to determine the real difference on maintaining the serve from below or from above, and if there really is a need for this differentiation in order to allow a greater number of exchanges of the ball over the net. In addition, athletes will train together, so examine gender differences that could lead to the foundation of championships exclusively female and male-only, compared to a single mixed championship.
3 Expected Results & Discussion

The expression of force is not dependent on chronological age but by biological age; the learning of motor skills are equal regardless of the differences in age between the 2 categories. The research design includes an experimental method with the collection of data on athletes receiving serves from both underhand and high jumps in both the Under-12 and Under-13 categories with the identification of indicators and descriptors of the learning. It also includes a series of quantitative and qualitative tests that will measure the effectiveness of the serve. The learning engines are the same without distinction of age and training can improve in pass that in both types of service. It would therefore demonstrate the futility of obligatory service underhand and propose makes it possible to high float in both sexes also for the categories under 12 and under 13 and leave the mandatory service underhand only in the super mini volleyball.

4 Conclusions
From the pilot study data will be obtained and interpretations useful for an experimental study large and detailed, or will be obtained with the method further indications of the pilot work. Therefore, the preliminary study may allow to address the issue of compulsory service underhand, as a way to promote continuity in the actions of the game, in both sexes of the two age groups are included. In addition, avoid personal pronouns statistical data will be examined to determine whether it is best mixed activities, where children aged 12 and 13 years of both sexes train together, where are listed specific rules on service. “The results will be useful for identifying the errors and to analyze the causes, to suggest different ways of analysis and self-analysis of technical movements for educational purposes, and also for a hypothetical different way to teach specific technical gestures, using video feedback.” (Raiola et al. 2013)
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Figure 3. Type of jump: drop jump after dynamic stretching (DS) and drop jump after dynamic stretching and after electrostimulation





Figure 2. Type of jump: drop jump (DJ) and drop jump after electrostimulation (ES)





Figure 5. Type of jump: squat jump after dynamic stretching (DS) and squat jump after dynamic stretching and after electrostimulation





Figure 4. Type of jump: squat jump (SJ) and squat jump after electrostimulation (ES)
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